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Fletcher's double driving-gear far veloci- 
pedes, 28 
Hies, fishing, 466 
Flint impleffients at Brizham, 817 
Floon, staining, 60 
Floitta, 600, 688 



Hoar, dressing, silk for, 181 
Flour -mills, steun, 96, 114* 
Flower pots, ornamental, 846 
Flowers; dyeing cat, 86 

feather. 60 
Flues, chimney, 71 
Fluid of high refraotive and dispersive 

power, 278 
Fluorescence, 414, 425 
Fluorspar, 94, 118 
Flute: 14, 182 

padding, 94 
Fluxes, welding, 424 
Flywheel, siae of, &o., 136 
Flywheels and strap pulteys, 6 
Focal adjustment of transits, 300, 388 
Food : cheapest, 289, 310, 828, 347, 371, 411, 
432, 474, 621 

for bees, 394, 418, 483 

meat as, 67 
Foods, are canned, dangerons I 231 
Forge, smith's, 524 
Fbrging, hard steel, 42 
Formnli, eleotric, 271, 287 
FormolsB, slide-rule, 248, 269, 346 
Foasila, attaching to cardboard, 86 
Foundry, geome&y in the, 404 
Fountam: Bnshton's seu-actj 

table, portable or, 800 
Fowls, jequirity poisoning of, 626 
nraoas^ns, n8, 279, 801, 80S, 821, 822,839, 

385.408 
Frame for printing lantern sliies, 318 
F.B.A.8., letters by, 36, 85, 125, 170, 817, 

288, 300, 338, 883, 425. 469, 514, 566 
Fraud, as to sale of spirits under other 



•acting, 112, 247 



Free reeds, 14, 88, 67 

nceehold property and building societies, 

201 
Freesing : microtome, method of naing tht, 
568 

mixturse, 413 
French polishing, 482 
Fret saw«, 306, 328 
Ariction wheels. 881 
Friendly societies, 181 
Ftont slide lathe, 410, 460, 472, 616, 539, 

562 
Frosting : silver articles, 309 

tin tubes, 202, 226 
Fuel, economishig, 666 
Fuxfliaoe: 457 

cnloked fireclay, 861 
Furniture cream, 436 
Future of the telephme, 163 



QABOON, twin steamer for the, 35& 

GaiterS; cleaning, 486, 466 

Gilvanac : and animal electricity, 80 

batteriee, improvements in, 28S 
Qalvanising wrougjht iron, 826 
Gas : 283, 827 

as a labour saving agent in mechanical 
trades, 490 

oompreased, 21 

consumption, 481 

engine, 181, 411, 414, 454 

flames, 414, 486, 604 

for boiler, 486, 608 

for small church, 44 

Bepentor, 606 

iilnminating from mineral oils, 333 

l^htinff by electricity, 68, 2^4 

nalosu for manufacturing in W. Fennr 
Byivania,874 

raising steam l^, 871 

stoves, 41i, 484, 466, 693 

tnlte, Ibdlarabber, 468 

woAs. oil, 481, 451 
Qas-engine: an American trial of an Otto, 



Otto, starter for, 688 
Ga ses : oompreased or liquefied, 115 

liquefiable, critioal point of, 336 
Gas-lighter, electric, 486, 645 
Oaa-making apparatus, 186 
Gaapipe, atmUn^ indiambber, 7f , 93, 112 
Gastroaoopea. Leiter and Mikulica'a, 8 
Gatew«ya of knowledge, aix, 122 
Gauge : Berthon power, 166, 175 

for twist drills, Frankard'a, 612 

rain, 888, 873, 888, 412 

travel of, 413 

vacuum, 388 
Gauges, vacuum, 850, 271 
GaBO(|enea, 115, 186 
Gelatme : emulaion for alow plates, 111 

plates, lamp for, 408 

preserving, 92, 112 
Gem lenses, 132 

Geological: age of the Xorth Atlantic, 
124 

survey of the Holy Land, 666 
Geology : Duke of Argyll on, 207 

growth of, 146 

some unsolved problems in, 88 
Geometrical : drawings, 391 

problem, 287 
Geometrv : co-ordinate, 481 

in the foundry, 404 

solid, honours, 180 
Germ theory of disease, 8i 
German : cai^) in the U.S., 887 

lacquered mouldings, 813 

yesst,486 
Germination of wheat, 41, 66 
Germs in the air, 954 
Gem'a pnenmatie action for organs, 661 
Gflcl^ist scholarshipa, 11 
Gilt, atripping, 91 
Gilder, polnta of greateat 

on, 476,600 
Girdera: 19 

d e fl e c t ion of, 166,177 



Gbrra love of admiration, thonglit-^bading 

and, 174 
Gladers, motion of, 108, 870, 885, 601 
Glaaa : boring holes in, 682 

diaoa for reflectora, catting, 473, 496, 620 

globea. coloured, 111 

imitation, 202 

painting on, 296 

silver prints oo, 35 

specolik, grinding and poliahijog, 319, 
496 

tran^iarent varnishes for, 848 
Glass, brick, 565 
Globea, glass, coloured, 111 
Globe-valve, corebox for, 582, 664 
Glue : 45 

damp-proof, 436, 456 
Gluten and starch, 136 
Glycerine and Chineee white, 838 
Gold: ink, 494 

medal of the R.A.B., recent award of, 
656 

printing on silk, 19, 68 

washing, 436 
Golf balls, 201 
Gong, 810* 
Good time, 249 
Gout, 412, 642 
Governors, 542. 544, 664 
Gramme; armature, 688f 

dynamo, 645, 665 
Grandfather's dock, 468 
Granule carbon battery, 21, 184 
Grasses, stencilling ferns and, 418, 484 
Gravel, screening, 881 
Gravitation, 329, 349 
Gravity: and equilibrium, 93 

centre of, of earth and moon, 125 

spedfio, 150, 178, 947 

upsetting one's, 388 
Grease, wheel, 181, 201 
Great : Eastern goods engines, 131, 156, 
620 

Northern engines, 225, 849, 476 

— railway, Sturrock's steam tenders on, 
132 

Western engines, 72, 177, 180, 290, 810, 
847, 574 

— narrow gauge engines, 68 
Greek inscription, 350 

Green sand cores, pipee, ftc , 493 

Greenhouse, tar In, 643 

Green's economiser, removing caps from, 

524, 565 
Gr>*gory's safety-valve, 235 
Grinding : and polishing glass speoulsv 219, 

496 
eyepiece lenses, 568 
twiat drills, 60 
Griscom motor, tiie V-shaped reversible, 

124 
Growth of geology, 145 
Gulf Stream and the Panama Canal, 15, 

40 
G'iu qnery, 225 

Guthrie's, Prof., peony water deanor, 61 
Guttapercha, dissolving, 160 
Gutters with springing, 860 



diss jiving human, 384 

saperfluoos, 884 
Hairsprings, rust oxi. 69, 93 
Haloes, cfleet of mast, aod on dstfnition, 

534 
Hammering cast piston rings, 187, t88 
Hand : blower, cheap pyioiogloa^ flb^ 277 

tricyole,519 

water tap, 624, 644, 666 
Hands and feet, 408 
Hand- warmer for pianists, 388, 428, 451, 

586 
Handy parallel vice, 388 
Hardening spindles, 114 
Harmonium : flxing pipes to, 95, 113 

pedal reeds for, 458 

sise of valves in, 848, 418, 433, 454, 475, 
600 
Harmonograph, 118 
Harmony in nature, 611 
HameBB and leather polish, improved, 84 
HarU^a dxr plate proceas, 167, 816 
Harvard eoUege observatory . report of, 

556 
Head northwards, sleeping with the,.116 
Heat : light and, 411, 428 

radiant into light, 116 
Heater: bath, 458, 479, 602, 632, 648 

water, 44, 522 
Heating : boiler feed water, 881 

of journals, 588 
Heavens, earths of the, 865 
Height : of barometer, 94 

of the midnight sun, 863 
Heights of mountains, measuring, 300 
Heliostat : 30, 160 

theory and construction of the, 40, 89, 
106,160 
Hen, product of the, 166 
Hens losing feathers, 457 
Herb cure-all, 118 
Hereditary short sight, 146 
Herodotus, 448 
Hevel. 270 

Hidden light, 882, 306, 324 
Hills, measuxinr, 114, 125, 185 
Hints on earpentary, few, 119, 186, 858 
Historical, 72, 134 
History : of the brake, links in the, 114 

of aDudket,466 
Hive, Clark's improved diamond, 14,39, 

130 
Holes in glass, boring, 522 
Holtz machine, 811, 848, 881, 412, 488 
Holy land, geological survey of>ifift 
Hmisontal dariSi^^af^ 
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Horraz, new cr&ter in, 147, 193, 801, 3i9, 

339,496 
Hone, hedge, and dtunnpre, 65 
Honehair, bleaching, 534 
Horte-powcr: 290 

of engine, d:i9, ^l 
Boraeahoe corea fur coila, 473 
Hot water : and gaa work fitting, 443 

for ooldf, 337 

therapeutical drinking of, 1S9 
Hoove chimneys, 456, 501 
Uooaea, outer walia of, 316 
Housework, apprentices and, 176 - 
Hnghea* battery, 480 
Humidity as a c«uce of rariatfon in rate 

of chronometers, 266 
Humorum, mare, clefts <m E. side of, 171 
Hnrdy-guray, piano, 166 
Hyaemth bulb, matter and life, 149. 148 
Hydrants, injector, for fire extincticm, 

103 
Bydraulift : eranes for ships, 18 

mortar, fOS 

ram, 17, 90, 110, 128, 160 

rami with two pulse Talve0,,67, 90, 176 
Hydrogen: peroxide, 534 

sulphuretted. 155, 200 
Hydropathy, 70 
Hygiene, 115 

Hygrometer, Prof. Elinkerf uer impxofed, 
7 



lOE and akaUng, 289, 310, S47 

loe-tractnred shell, 520, 542 

loeroom, butcher'*, 350 

Hlnminating gas from mineral oils, 833 

Imitation gias9, 202 

Implements, Brizham flint, 217 

iBcaodeicent iightmg, 150 

laehes t. eentimetres, 460 

Ineline, liekey, 480, 502 

Income tax : 350 

and fiieodlT societies, 180 
Inerostation m boilen, pieTention of, 261, 

874 
Ijoerustationa in boilers, 893 
Indiambber gaspipe, stinking, 71, 93, 112 
Indicator diagram, 116, 179 
lodigestion, 70 
Indnoed current, 503 
Induction : coil, 68, 69. 901, 269, 287 

— one ineh spark, 283 
machine, Varley's, 196 

Influence machines : 40, 67, 158, 182, 947 
Wim»hur»t, 545, 661, 566 

— T. Voss, 306 

lapwing toe-nails, 499, 521, 536, 562 
Injeetor hydrants for Are eztincQcn, 103 
Ink : anilme, 418 

for bonework, 308 

for typewriter, 806 

gold. 494 

printing, 91, 436 

remoTtng, 94, 113 

writing, restoring, 200 
laman s.s. City of Chisago, 181, 225 
Inteription, Qredk, 350 
Insect, the, eannon, steam-engine, man, 
eonsidered as mechaninal motors, 862 
Twiwnnia, 184 
Ittstantancoos shutter, 475 
Instinct, Darwin's essay on, 818 
Institnte, City and OnUds Oential, 649 
Instnunent, telegraph, 225 
Instramants of the ordiestn, 286 
Intenals, 108, dl2, 848 
InteUigenes, animal, 11 
Interiar, penpeotire of an, 270, 806, 826 
Intermittent pulse, 288 
Intecnatisnal institute for weights and 

measwe^, 636, 566 
Invisible ssmbustion, 249, 270 
Iron: alkilold of, 846 

and Steel Institnte, 77 

— physical conditions of, 463 

— magnatisation of, 104 

— pioteoting coating for, 466 
hnmsing, new nkethod of, 299 
cement, 567 

developer for dry plates. 71 
surfaces, preoerring from oxidation, 818 
tinninff bright. »4 
Ironwons, labontoty for, 476 



JAOXBT, steam, 394 
Janaaen on the sobr corona, 124 
Japanese sdntellettes, 478 
Jeciuiri^ poisoaing of fowls, 696 
Jewels, luminous, 336 
Jib-crane, strain on, 372, 892, 412 
Joining slectrie wiies, 456 
Joints at a soapery, S27 
Joshua and the sun standii^ stiU, 561 
Joninals, heating of, 623 
Joy's Talre-gear, 224 

Jopiter: and Saturn, 126, 147, 199, 239, 
940, 279, 399, 364, 427. 448, 657 

fourth satellite of, 800 

Mara, Saturn, and, 469 

red spot on. 126, 192, 240 

aatsUitea of, 147, 821 

Without his satellites, 191 

XALBIDOVHOVB, 601 

KmI for model, 116, 186 
Ksttle broth, 5C2 

Kbj eharaetaristies in piaaof cite mnie, 
14. 41, 187, ss, sot, aor, 8H M6, 

870, 889, 409, 4S 
Ktys: piBBo,894 
inaway.a4.861 
KiUsd ipUli of aattit^SO 



Knee breeches t. trousers, 446, 471 
Knife, 8erTic<»'s pointing. 121 
Knocking inside cylinder, 522 
Knowledge, six gateways of, 122 



LABELS, sine, 603 
laboratory tor ironworks, 475 
Laeqxiered mouldings, German, 312 
Lacquering : brasawork, 411 

burners, 351 
Lamp : battery for, 45^ 479 

for gelatine plates, 406 

Bilber, 415, 485 

switch for, 69 
Lamps : and bamers, paraffin, 496 

fairr, 202 

oil for magic-lantern, 413 
Lancaahire and Yorkshire loeomotiTes 

225 
Lancaster, to Hr., 71 
Land tax, 21 
Lantern: anewmasic, 316 

and limelight mattets, 842, 846 

best oil light for, 154 

chemical experiments in, 422 

matten, 219, 283 

optics, 266 

photographs, eoloaring, 219, 892 

pen and mk drawinga for, 640 

readings, 94 

slides, 226 

— improrcd carrier for, 428 

— prmting, 818 
transparencies, 221 

— by albumen procen, 881, 408 
L'Art du toumenr tabletier, 49 
Lathe : 202, 269, 826 

beuings, 71 
. bed, 478, 566 
cheap, how to make, 163, 210, 245, 166, 

285, 806,816, 3U, 349, 856, 872, 877, 880, 

443, 487 
dead-centre, 897 
mandrels. 196, 842 
matte, a, 16, 67, 260, 306, 841, 480, 460, 472, 

499 
new nayal, Britannia Go.*s, 816 
OTerhead, 6, 88 
poppet,- 826 
power for, 418 
screws, 566 
standard 6in. foot, 41 
the front-slide, 410, 460, 472, 616, 689, 

562 
tools, angles of, 281 

— common, 680 

unlimited liability, 607, 689, 668 
Lathe-head, back-geared, 477 
Lathe-screws and mandrel noses, 1, 89 
Lathes, lubricating oil for, 249 
Launch : electric, 118, 161, 176, 197 

— motor for model, 866, 410, 427, 473, 
489 

steam, 487, 456, 479, 602, 643, 694 
TAunches, electric, 441 
Laundrr atoTe, 20, 21 
Lawn, dressing for, 868 
Lawn-tennis court, 98, 111 
Lead : and antimony, 250 

antimonial, 6M, 644 

casting. 860. 872. 486 

keel for model boat, 168 
Leada. calculatii« eleotzfe Ught, 116 
Lease, deferred agreement for a. 808 
Leather : for camera beUowf, 873 



imitating expensiTe, 866 

making olaA, 374 

polish, impTOTed hamen and, 64 

waterprooflng, 646 
Leave |>roperty, how to, 189 
Ledaneh^ battery : 96, m, 60S 



new fbrm of , 191 
Leg, aore, 91 
Legal repUes, 41, 66, 90, 116, 184, 186, 

167, 166, 101, 108, 218, m, M8, 186, 

168, 806, 810, a», 480, 464, 601, 664 
Letter and Miknlioi's nskroseopas, 8 
Lenses: earratoro ol, imasiiiiiiiiunt of, 

868 

for least aberration, forms of, 85 

gem, 481 
LereOing, 86. 114 
Lever: and wheel badc-oeatre, oomMned, 

safety-valre, 150 

watch, 187, «6, 809, 847 
Liability : limited, 291 

secretary's, 156, 177 
Librm, lotaS 66 
Library, seientifle, 186, 147 
license, watch, 412 
Uek telescope, the great, 117 
lidcer incline, 480, 602 
lid of box, raiaiiv, 101 
lif^ : m«tter and, 148, 171, 196 

under the ocean wave, 167 
Lifeboat,lS7 
light: 98 

and heat, 411, 428 

dispersion of , 2(0, 887 

deetric,811 

hidden, 262, 806, 814, 841 

of other days, 886, 416 

oxrhydrogeo, 829 

radiant heat into, 116 

leflectaoa of. 176, 196. 117 
Lightening a wife's dntiss, 618 
Lghting: etoetiicL 116, 188, 860 

~ at the Sooth Vbrelnnd U^dhooM, 
448 

iianudtwrwit, 188 

ideet, M.U8, 181 
^%htniMi of winter nlghti, SB, 886, 88S, 

. 616 

IM^teiB^-fiOBdaelor, tht «n of n. 



lightning-conductors, testing, 248, 370, 

133, 646 
lights, ancient, 608, 623, 624, 514 
light- waves, 286 
lime : snalysis of, 434 

Derbyshire, 600 
Lime-jtfice, 48 

Limelight and lantern matters, 342, 346 
Limited liability, 291 
Linen, sensitiihig, 112 
Line*, parallel staraighti 16 
Link motion, 169. 101 
linkages, 461, 497 
links In the brake history, 114 
Uquefiable gases, critical point of, 336 
liquids : distilling definite quantities of, 
848 

immiieibls with oil, 199, 902 
list of telescopes, 108 
live dust, 187 
Liverpool A s tronomtoal Society, practical 

work and the, 86, 116 
Local board, power of m water supply, 

829 
Lockerbie accident, the. 40 
Locomotive : compound, Webb's, 67, 809 

e^lindera, 289, 810 

dnnensions, 478, 499 

engines, ooneeining, 218, 166, 805, 823, 
840, 386, 411, 429, 461, 499, 644, 560 

practice, American, 419 
Locomotives: American, 200, 419 

coal burning on BCidland, 480 

concerning, 228, 966, 806, 828, 840, 386, 41 1 , 
429, 461, 499, 6l9, 644, 660 

London and N.W., 69, 187 

L. and 8.W., 100 

Bamsbottom's scoop for, 882 
Jjoadoa : and ICandiester trains, 282 

and N.W. locomotives, 68, 187, 188, 800, 
810,488 

— rauway vaonnm brake on the, 186, 
179,287 

and S.W., 116 

— brakes, 487 

B. and S.O. engines, 486, 475 

C. and D. engmes, 486 
Longevity in the United States, 407 
Lost watch wheel. 167, 179, 168 
Lubricating: oil for lathes, 249 

oilB,818 
Luggage detaining, 480 
Lmmnous : jewels, 886 

paint in colours, 64 

paper, waterproof, 88S 
Lunar : clefts, who discovered the ! 646 

formation, new theory of, 490 

photography, 888 



KA.OEEINB: boot sewjig,71 

Brush dynamo, 182, 227 

drawing. 126 

electrical plate, axle of, 478 

electro-magnetic, 68 

faulty sewing, 810. 602, 666 

Holts, FOnmkofTs modiflcation of the, 
191 

— wmdows in, 811, 846, 891, 411, 482 

magneto- electrie, 646 

Neary a adding, 81 

plate, flaps few, 684 

pnncnmg. 101, 118, MS 

tsper oork-«utting, 180 

tools, 661 

Varley's induction, 186 

Voss electrical, oonstrootion and me of, 
161, 221, 829 

"Wlmthurst influence, 17, 40, 67, 166, 
188, 147, 646, 664, 666 
Machinery, thought reading by, 414, 471 
Mariiinw : dynamo, 829, 414 

inflnsnee, 17, 40^ 67, 168, 182, 1C7, 646, 
6 64, 666 

Wimahunt v. Voa indoetion eleetiioaL 
806 
Ifaekintosh, nae and abuse of the, 178 
liadan's modifleation of Dazlcer>s selenite 

holder, 489 
Midler, enter between Ibeophihu and, 

801 
Magic-lantern : a new. 816 

lampa, 418, 483, 468, 479 
Magnesium light, photography by, 666 
Msgnetic needle : vfbraaons of a, 108 

storms, scfntillatton of the stars, 566 
Msgnntisation of iron and steal, 104 



notes on, 18, m, 106 

science exam, in, eram-bodk for, H, 48 
Msgneto-elsctiie machines, 646 
Magnetophone, tibe, 67, 144 

,* 410, 478, 619, 688, 644, 660 
168 
Magnifying power of tdeaoope, flnding the, 



Marnitndes, star, 126, 616 
Mahogany stain, 194 
Man : antiquity of, 85 

steam-engine, insects, and cannon as 
raedmmcal motots, 881 
Malting and malt-kilns, 860 
Man, work done by in walldng, 468 
Manche s t a r ; 8. and L.ei«ines,«r 

trains, London and, IBl, 840, 480 
Mandoline, 484 
Mandid: lathe. 811 

nose, fitting ttnd^toHottnpirel's, 146 

— o rn a m e nt al toxniag aad, 16, 61, 89, 
106, 181 ,«»,,, 

aenws,176 
Mandrels, litha, 106 



Manufacture : of aluminium, 481, 461, 478 

of buttons, 407 

of object-glasses, 36, 121 
Manuf Aotured brandy, 421 
Mapping, star, 20 
Marble, 457 

March, »ub-Kimmeridge boring at, 167 
Mare : Crisium, 280, 321 

Humorum, clefts on E. side of, 171 
Marine engine, model compound, H 
Marks on silver plate, 202 
Married women's property act, 176 
Mars: 427 

attraction of ear A by, 170, 217 

power for observing, 300 

Saturn, and Jupiter, 240, 469 
Martini-Henri : cutndges, 95, 118, 185, 
166, 389 

rifle on picket and sentry doty, 869 
Mason Science College, 86 
Mathematical, 90, 81 
Bfathematidans, to violinists who 116,187 

158, 179, 268, 807 
Bfathematics, 48, 69, 92 
Matter and life, 149, 172, 196 
McConnell's steam sledge brake, 690 
Meal, a cheap, 885 
Measure, a commendable, 614 
Meaaurement of sun's distance. Prof. Ball 

on, 106 
Measuring: hills, 114, 126, 186 

mountain heights, 300 
Meat: as food, 67 

preserving fresh, 61 
Meats and milk, digestibility of raw and 

oooked, 299 
Mecbanifial : pianofortes, 96 

trades, coal-gas in, 490 

vibration, electricity a, 478, 660 
Mechanics: 94 

calculations in, 521 
Medal of the B.A.8., 556 
Medallions and how to produoe flMm, 86 
Medical: 271,187 

coU, 137, 166, 179, 201, 214, 160, 186,846. 
521,667 

mesmerism, 177 
Meldon's dectric motor, 176 
Melting tallow, 665 
Mesmeric : exhibitian, 217 

sleep, extraordinary, 174, 196, 806 
Meamerisn: 170 

medical, 177 

phrenology and, 245 
Mcssa]a,d6.896 
M e s sie r A, clefts near, 1C6 
Metal, white, 184, 900 
Metallic : piston rings, 19 

predpitatoa, 95, 114, 186, 160, 167 
Metaphysics, study of, 86, 93, 111, 184 
Meteoric dust, 84 
MethylatAd spirit, 810, 828 
MetropoUtan building act, 464 
Mice, Idlling by electricity, 166 
Micrometer, stage, 180 
Microphotograpbv, 476 
Microscope : conmructian, seleetion, and 
use of, 60 

Continental, Belletan's, 880 

doublets for, 123 

electric, 478 

measuring power of, 44 

mounting for the, 194. 112, S49, 186, 195 
848, 365, 886, 449, 517 

Nelson's student's, 422 

oxyhydrogen, 846 

slides, 66 

— poUen grains for, 100 
Swift and Son's pocket, 367 

— radial inclining, 188 
Watson's student's, 53 

Microscopis test objects, 190, 314, 841, 866, 

470, 516, 560 
Microscopical, 115, 881 
Microtome, method of using the fisming; 

568 
Middleaex, temperance in, 278 
Midland: engines, 178, 179, 116, 349, 892 
477,601 
Vne Press on endowment, 170 
Midnight sun, height of the, 163 
Milk: albu^n^ of, 199 
digestibility of raw and oooked m eat and, 




Millboard, preparing for oil-ipainting, 44, 

70,177 • 
Millstone, 475 

Mineral oils, illuminating ffaa from, 838 
Minendogy, pyrologieal, 16 
Minerals, arnflcial productioQ of, 117 
Mirage, ahadow v., 17, 86, 66, 196 
Mirrors, adjusting, 167 
Mist and haloea, effect of on deftnition, 

684 
McNaughted enginea,467 
Model : engine, boiler for, 611 

keel for, 116, 186, 188 

launch, electric motor for, 385, 410, 417. 
478,489 

ateamer, 160 

yacht, 600 
Modela, workiog, 60S 
Msdem bee-keeping, 66 
Moistnre in air, 22 
Muller*B probe-platte, 640 
Money, poeitive relief instead of n ege tt fs 

waste of, 86 
Moon : age of, aaeertaiaing the, 684, 8BB 

centre of gravity of the enrtH aad, IX, 
217,800 

ereacent, 614, 694, 644 

motion of the, 666 

new, viaibility of tlM» 616 

the ottier side of tlM» fit 86 
Moons, bhie, 449, 469 
Mortar, hydranlie, 6Qt 
MMton^TMeir.W 
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Packing iOtawB, 41S 
F»ddliigfliita,M 
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Papa:l>o*ti,n8 



Panffin : aa aa hualatorl 344, 451 

lUDpa, 411, 4te 
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Pualld iM^kt Unaa, 18 
FUMttaa oabaai, IW 
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F<i(t>s«aBtBt,STl 
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UM, lOS, MB, Mt, 340 
Pantlal Haa, haadT, 188 
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talaptiODfc, 8*3 
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■farina,'oattfa«, 478 
PnmtDtanala alaln, lu, 471, 478 
PenpaottTa of an fntarlor, 170, 308, SK 
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phgnomaoan, e itr ao ri inar, tS, S48, Bti 
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FhoApboTtu anbfdnda, aatlaa oinnxUght, 

S3S 
Ihotd laiu, itiop for, 43T 
Fhoto-alohlng, M3 

Photognph (3 Comet Poot-Jliooki, tOB 
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dn-plate, Tl 
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HmiualiMiL n 
Fhthlida; &01 

badllu of , 383 
PhfiiMl oonditlona of Inn and iteel. 4«S 
Phjalcs, iolar, 385 
nuUit« handmnuT fOr. BBS. lU, 451, 

418,880 
Planofarte : uilon, 431, 480 
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flnt leaaon on irithonl the InslniiiiMit, 
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tnnlng, MB. 330 

vnatplai^lST, Ue 
Plau4,J84 
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Pooi^Uir, wifa'i m*intananc«, HB, IT 
Poor lataa, 181 
Poppet, lathe. 3K 
Pottij>Utabla faiuit*to, KD 
Portland : oeinaut, oolouzcd, 608 

PoRogmae gnuamar and dicUosarf , 01 

I r^Edf iiiBtu 

ta of monoj, Jk 
■■ v-b^v, nilei for raokuu 
Poiti, tarring, 948, ffit 
I^tt-ponrri, 93 
Potato : a naw, 403 
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Fmddait, a pnff bT a, 383 
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DOfaito aacka, 04 - 

DagaUna from, 881 



tontng, 451,488 
ProbMUtta. UuUa'a, 540 
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ohankal, 439, 481, 511 

geomalrteali m 
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in gaologr, aoma nnaolved, 83 
Fngnaa of aatnnunay In 1883, 3T5 
l^r^aller, uiaaure on aaav, 34T 
PnvartT, how to leara nr, MR, BOO 
Frotoplum and the odl wall, 1» 
ProTing will, 413 

PnehioJ naeuoh, aodatT hn. WI> Srl 
FnUicnobuTtSOB 
Pnff bv a pnudaot, a, 383 
PoUcri bdta working off, 3C0. 871, 411, 

rcwttkan, 3M 
PnllBTa, atoap, 6, 51 
Pulp, naw auihod of obtaining, 338 
PolH, intannlttent, MS, 800 
Pomp ; faad, lOt, 481, 511, 544, 586 

tia'diaturtWBU,411 

atwnmlU, 311, 313,318 

WDTUSig, 11,611 

Fmnping : br mctjon, 458, 471, 400, OO, 
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Pinpi and pomp table, Ml 
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BailwaT ; bridgea, opaBUig,ll 
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■paed, 03, 1T5, 118 

waggon*, ooupliog, 437, 601 
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Haw Zeahmd. 163 
Rain-gMga, 838, 373, 383, 411 
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-■ ....„ lamp, ga^pa for, 3» 
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BeootnlBg aUvar. 478, 501 
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Sed a^ blaa photograpbi, 3». S4S 
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Bule lyvtem of CaTimdish, 3SS 
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the plaaetoidal. AV 
Btegt, metallic piftoa. 19 
Blugaoxm, 474 
Biver steamer, norel, 40:1 
Road, liabihtr to npalr. M 
Boiling orer, bedding in and. 9iSt 
Bomaey oboenratoty, V3& 
AMifwork. ptnmbing, S97 
Boom, dzyinr damp. 457 
Rooms, ventilation of, 33d 
Rmb battery. 3S6 
Bo«e, sr» 

Boas' a. Col., smoke-filtcr pipe. 471 
Rocarf hook for seviag machine. 50f 
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~^ in flnarms. ^4. 113, lU 
•irspni«s, «».9t 
f.psrrvntiag ssffiacain 



SACKS, printing poUtfeo, M 
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Bo^ Mieroecopioal SodeCy. 168, 319, 

407.419 
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RihMhCt is. Japaatev. 478 
i^BuBsboCtom's, 483 
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Pit— faggraval.3l>l 
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Sernr-thzeals. photographic, 680, 668 
Screws: 176 

Uthe. 558 

mandrel. IT.'i 

packing. 413 
Seam cock, 113 
Seasoning boxwood. 168 
Sea-water. preMare on, 545 
Sea^waves, effect of oil on, 103 
Seaweed. 11. 71 
Seeond sight. 174 
Seoonlary : batteries, 101 

battery, chemical acUon in the, 103 
Secretary's UabiUty, 155 
Section cutting, S85 
Seismometer, 476 
Selenite holder. Msdaa*a modifloation of 

Barker's. 489 
Selcnogxaphical : 193, 188, 301, 818, 899, 
365. 416, 448. 496 

Sxiety. the. 115 
Selenographv, systematic itady of, 386 
Srlf -closing doon, 271, 187 
Sensitising linen, 112 
Serriee's pointing knife. 111 
Setting and oentrmg cores, 98 
Sewinjr machine : fanlty, 310, 501 

lotajry hook for, 901 
Shadow T. mirage, 17, 36, 66 
S!iaft:6^ 

jonmal, 350 
Shakespeare and the tUrs, IIS. 158, 179 
Sharpening cirealar eattcr, 524 
Sheave wheels, 133, 255 
Sheaves, position of ecoentxio» 92, 156 
Shell, ioe-fkactored. 520 
Shells, polishmg. 173 
Shickard, 179 

Ship railwar across Mexico, 541 
Ships* : boats, raising. lowering, aad aecor- 

h3pdiaolie cranes for, IS 
Sbockmg coo, t^nlatJr f jr,514 
Shoe icpaiiing. 135 
Shop, damp, 114 
Sbort tiehi. bereditiry. 146 
Show. Sualef dab. 4S5 
Shutter : for phot.'«giaphie leai, 454 

Insuntaaema, 475 
Siemens: dynsmo.319, 411 

XarmatnK,565 
Sight, aecond. 174 

S^nsl boxes, signals o'itaide, 71, 9 J, 137 
SicnUs, railway time, atZ9, 341 
saber limp. 415. 435 
Silk: flaps on plate machine. 521 

for flour dressing, ISl 

gold nintingon, 19, 86, 91 

mantle. rraoTmtiiig, 801 
SOrer : oxidising, 308. 311. 9M 

platinised. 545 

rec^Teriag. 451, 457. 47S. 901 

solution. 361 

whitening, 90e. 347, 371 
Silrerinf solution. 457 
Sdrer^piate, marss on. 102 
satcr-srints mounted on glass, 35 
Sin and death. 125 
Sirins, compsaions of, 414 
Siaes of tiaplates, dJbi 
Skstes,311.S48 
Skatiag. iee aad, 1^. SIC, 347 
Skia diaeaaa. 411, 4S1 
SkiptoB. eoUisaa at, 519 
Sknraaow's battsvy. 493, 547 
Slag, reoteiy of phosphates fram, 143 
Sledge brAke, MoO«one:rs s*.cam, 510 
Sleep : extnocdmaiy a 

position ia. 146 
Sleepers, cast-iroe railway. 490 
Sleeping with the he4wl aoithwaids, 116 
Slide, dark. diMap doable, 889 
Slide-nile : formuhe. 148, 889, 3l6 

prsetiee. IS 
Slides: dark.S71 

laatera,216 

— frame for printing. SIS 

— improTod carrier for, 4n 

— registratioa of. 479 
Slide TalTe : 189 

how to set, 343 
Slide- calrea, 524. 565 
Shdiagdoor, 91 
Smiths* forge. 824 
Smoke : fllter pipe, Ool. 

aaissaee, 11^ 
Sosp : 414. 4.V5 

cuttiag and stamping. 451 

lecs, joiatiag Bkatcnal to fttad actioa 
of, 887 

msldag.563. 5tS 
Soapsry lomts, 327 
Sxiety : buildbg. IS 

for psyAioalaaaeare h . 841, 871 
Soda : and alum. M5 

bicsrboaate of , 24S 

— oomhmiag w^wigfiti of taitaik acid 
aad. ^i, S7 

bichromate of. aiw BKthod of imnnfaBK 
taring. 809 

hyposulphite of. 115, 160. UO 
Soft: brass. SO 

spelter. 4S5 
Soil. cUrcT. 419. 433 
Sjlar: c.wma, the. 5S, S5 

— photogr^hs. 470 

parallax ftom the laat tnant of Teaas. 
3!t9 

phynes,385 

promiaraoM, 191 

t«gulator. new, 405 

rice grantt, 888 
Salder, rem urmg, 8K 
Soldcnag: 91.111.184 

voBs, imsrofioaeBt la, 175 
Solvtioa. sAfvriw, 4S7 
a8Ml4g,M 
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Sorghum, cnltiTation of, 61 
Boiittd : attraction by, 661 

transmission of, 92, 611, 542 
Sonndings, 566 
South-Eastem oiginee, 480 
Sparking, prevention of. 457, 474 
SpedaliKm in astronomy, 23», 301. 323 
Specific graricy. 160. 124, 117 
Specifioation, fir, deal, and stone in, 158, 

901 
Spedflc-graTitometer, new, 100 
Spectacle, 98 
Spectrosoope, recreations with tke, 148, 

171,888 
Spectrum: analysis, 263 

photographing solar, 60 
Specula, grinding aad polishing glass, 119, 

496 
Speed : of tidal watcs, 421 

of trains, 190. 466 

railway. 93, 175, 118 
Speeds, engine, 878 
Speedwell show, 519 
Spelter, soft, 435, 456 
Spherioftl aberration, 390 
Spindle, fastening arms and blades on, 457 
Spudles : hardening, 114 

hi^ -speed, end bearing for, 248 
Spinning, cotton, 91. 308 
Spiral springs, 91. 137 
Spirit, methyUtel, 810, 328 
SpiriU : of salts, kiUed. 193 

sale of, under other names, 813 
Spiritaal nature, our, 41, 197 
Spokeshares for casks, 10 
Sponge : bleaching, 961 

cloths, cleaning, 477 
Spring : for door, 2S7 

mot jr for tricycles, 17, 129, 151 
Springs: 894 

rustinr. preventing, 80 

spiral, 91, 137 
Spurious coin, 2) 
Squinting, 42. 2SS 
Stability; m naval aeieaoe, 103 
Sta^ micrometer, ISO 
Stam. permangaiMte. r<>iinoring, 456, 471 
Siaining: bUluud balls, 91 

ndcro. objects, 286 
Stains on prints, 114 
Stamps, lav. 90 
Standard : St Fetezabarg, 414 

wire gang-*, 175 

— impenaL 5L1 
Standards, el^x^trical, 104 
Stands, eouatorial, 14?. 301, 883 
Sunley club show, 485 
Stanifj, L', 403 

Star : catalogues, 37 

ch uts, Ar«relan iei*s, 300 

colours and ruaked-eye observatioas, 534 

foUowing StruTe. 385, 164 

magnitulee. 215. 516 

mapping. 10 

neanvt flx^. 199. 800. 809. 871 
Surch and elnten in flour aad wheat. 136 
Siar* : daylight observatioas of , 12, 36, 65, 
S6.115 

double. 192 

inCamelopazdalis, 171, 192 

in Cassiopeia. 494 

in the PI jugh. 139 

in the Trapezium, seeing the, 33S 

rtd. and an unready reward, 469 

semtillatioa of the. aal magnetic storm*. 
568 

Sbaksspeare and the. 118. 158, 179 

standard, 494 

visible ina 9ia. reOsetor, 95 
State aad djaamie eleetricllr, 2jS, 145 
Steam : bath. 583, 

boika.456 

— Engert s improved, 1S7 
elMtricity and. 4S1 
flourmills.95.114 
jacket. 394 

launch. 487. 456. 479. 601, 543, 564 

miU pump. 811. .^2S, 848 

lai^ng by cas,37l 

squirt oondeaser. 197 

TfekKdty of. IS) 
Stsaak-engiaeto is the, a wastar of caecgy of 

coal. 410 
Steamer : model. 159 

newlnman, Ti-jr 0/ Cktcaga, 885 

novel river. 401 

•teia-whed. 21, 69 
Sseamexa, taanage of, 156 
8tMl: bslla. small. 564 

earboa ia, eatimatmg, 961 

f orgiag hard. 41 

iron aad, magaeiisatioB of, 104 

— pbyrieal eoaditaoas of, 463 

— proteetiar eoating for, 465 
retds, 10. 994 . 

tinning bngkt, 4SS 
S:cel f acinr copper alawt, ISl 
S:endling ferns ana grasses oa wood. 484 
Stereoseopic casura. 287 
Suickiv.-wt. colluion at 541 
^lecawbeel steamer. 22. 69 
Seiagft. l««s* aikd wai<ps\ 318 
Suae : ia speafieatjoa, 156. 801 

toxaiag. 524 
^oes. palishxag. 133, 17S 
Stop : for photo lens, 437 

not knowing where to. 86 
Storage baaeries aad deetrie currents, 687 
Slonns. magnctie. srintillstvni of the 

stars, aad, 556 
Stovepipes, dsasdng. 71 
StovM: Itas. 414. 484, SgS 

iaaadry. 80. 11 
SmMsnus, 411. 45S 
:^iim|ght IzBos. parallsL 18 
SltMa.paiat of fraateit taMrme, 4B6, 
«•» 10(^618. 881 



Strains: 319 

on jib chain, 871, 411 
Strangford, Lake, 808 
Strap pulleys, fly wheds aad, 8, 51 
Street : lighting, 113, 134 

medical coU. 186, 846 
Strength of beam, 545, 666 
Strings, violoncello, 44 
Strove: 3S5 

double star near, 192, 164, 400, 117 
Stadio, photo, 179 

Study of pyrology, advantsgea of a, 193 
Sturroaks steam tenders on Q. N. rail- 
way, 132 
Stylographs, 175 
Suction, pumping by, 471, 438, 861, 616 

601 
Snez.aod similar canals, 166 
Sugar : agent in decolonaing, 118 

boiling. 114 
Suggestioa for tricycles, 844 
Bulj^o-cyanidt, copper, 681 
Sulphur, reooverv ox, 181 
Sua: height of the midnight, 988 

markings on the, >71 

motor. Ericsson's, 191 

Prof. Ballon the distant* of, 108 

recent re s e arches on the distsnne of the, 
77,217 

seeing the. In a pocket teleaeope. 115 

standing still. Joshua aad the, 661 

theory of motion of th^ 4SS 

vertical on Dec list, 886 
Sundial: 113 

on card. 94 
Sunrise at the Clun ttoae, 469, 614 
Sunset glow, the, 865 
Sunsets, the recent, 888, 884, 485, 470 
Suniipot maTimnm, the last, 988 
Sun^potA : and chemical ekaneats, 103 

and weather, 239 

visible to the aaked eye, 888 
Superheater, 809 

Surface plate block, handy, 87, 67 
Surfaces, fiaishiag. 543 
Surveying : 71, 567 

instnuaeats, 189, 800* 808 
Surveyor. 567 
Swift and Son's : pocket mieRMOope, 357 

radial indininjt miaosaope, 188 
Switchboard, new telephone, 406 
Symbolic representati jn of feet andiaeh«a, 
15, 36, 40, 66, 110 



TABLES, divisioa. 410 
Tacks, tinned, 9S 

Tait, Prof., on thundoatormf, 487 
Tallow, melting. 565 
Tank, ixyfler. 311, 318 
Tankif, discharging water from* 846 
Tap. hand-water, 514, 544 
Tapering oorka, 160. 180 
Taps, expandin'f screw. 77 
Tar : analysis of eoaL 5>3. 613 
eaniing to dry quickly, 480 
in greoihouso, 543 
Tamnff post«, 248. 287 
Tartaric acids and bioarboaaie 4f soda. 

combining weights of, 87^ 887 
Taxe«, Queen's, 5Q1 
Tea planting in the Cauoasas» 75 
Teas, 476 

Teazles. 137. 159. 201 

Technical education, pure sdaaea aad, 141 
Teeth : loose. Ill 

white flUings for. 116, 481 
Telegraph : initrameni; t3& 
wires, low of OTsrhesd, 118, M7 
— new method of inwlatmg, 886 
Telephone : for 140 miles. 346 
future of the. 163 

swiichbsard aad trmiismitter, naw, 408 
transmitter, simple, 12 
Telephonic : 202 

patents. 5LS 
Telescope : I06. 310. 315 
apcrtare and power of, 249, 330 
dialyte. 5^. 212. 361. 623. 556 
equatorial motion for, 195 
Lick, the groat, 217 
magnifying power of the. 338 
measnriiig power of, 514, 634, 658 
notes and aueiies about the, 304 
powers oa Japiter aad Satan, SSO 
seeing the sun ia poeke:, 125 
Telescopes : dialyte, 556 
driving dock tor small, dUpiydBa or. 561 
list of large. 203 
long focus. 383. 469 
principal, apertares of, 446 
rfcflecting. adjnstment of, 280 
TeleMopic fleii of view. 3D0, 808, 8ir 
Tdl-tales, e>c:tric. 95. 114 
TellTuinm. atomic weight of, 682 
Telpherage : electxic railways aad, 315 
452 
experiment in. 235 
Temperstorc : equal iacreaMate of, 219 

steady, eontinuoas. 436, 476 
Tennis cour:. 72. 93, 112 
** Terreji. lea. du Ciel," 365 
Test-obie:!*. mierosaopic 280, 384, 341, 

47i>. 516, 560 
Testing : electric, 159 
lightning ccmdaetois. 248 
piaao. 45 
Theophilns aad lOdlflr, crate lutaw 

8i'l 
Tbearies, aaalytieal, 271, 887 
Theory: aadeaaHKactioDof ththaUostat 
4X89. lOS, ISO 
atoo&ic, 69 
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ILLUSTRATIONS. 



ABNSY'SWel,87 

Achromatio objeot-gUM, 269 

Adding maohine, Neary**, 88 

Alarm and low- water feed for boiler, 466 

Allen's link motion, 801 

Alpetragim, 881 

AlphoneuB, 881 

Altimeter, Wells's, 818, 865 

Amateur wind instrument mating, 168, 

848,463, 688 
Aperture and rtsolution, 470, 617 
Arohimedes, clefts near, 106 
Aristarchus and Herodutus, 448 
Armature, Siemens' X, 666 
Auriga, 382 
Automitio musical instruments, cutting 

perforated strips for, 474 



BAOK-OENTBE, combined wheel 

and IcTcr, 6 
Baillie- Hamilton's improvements in reed 

instruments, 218 
Barrel organ, 898 
Bath, st«un erraporatiog, 683 
Battery : new ** Edco," 879 

tbree-oell, 98, 178 
Bed', lathe, 269. 478 
Bedding and roUmg orer, 368 
Bee-faming in New South Wales, 637 
Bell : electnc, 114, 478 

— door eontaot for, 478 
Bevel, adjustable, 8 

Birt : clefts phi and seta E. of, 4'i7 

— phi and theta, 496 
Block, handy surface plate, 87 
Blowpipe analysis, new pattern hand- 
blower for, 877 

Boat detaching contrivance, 409 

Boats, laising, lowering, and securing 

shapi', 6 
Boiler : feed and alarm, self-acting, 466 

for model engine, 688 
Box, raising lia of iron, 886, M^ • 
Brake : McConnell's sledge, 680 • ,- 
the Farker-Smitb, 848 
Weetinghouse, double couplings for, 
642 
Britannia Co.'s new "naval" lathe, 816 
Buildings, instrument for estimation of 
height of , 218, 966 



CABINET, tool, 294 
Cabinet-making, 18, lOB, 246 
Oaillot's rest, 276 
Camera ludda. Schroder's, 466 
Carbon in steels, estimatiog, 261 
Carpentry : a few hinU on, 119, 186, 968, 

868 
a short paper on, 119 
Carrier for lantern-slides, improved, 453 
Casks, spokeshaves for, 90 
Cast-iron railwav sleepers, 480 
Castor A-D., 496 

Gavtrndiah and Kersenius, delts 6. of, 886 
Centrifugal machine for extracting honey, 

687 • 
Cheap lathe, how to make a, 164, 211, 267, 

265, 817, 849, 866, 878, 878, 444, 487 
Chime clock makmg, 65 
Chisel and ohisel-ehaped tools, 446 
Chnek plugs, maodjel noses and, 181 
Clariom t maUng, 42, 91 , 168 
Oarione'^. 49, 91, 111, 168 
Ctefts 8. of Menenins and Cavendish, 886 



Clepaydra or drtviog dock for imalltele- 

tfoopes, 661 . 
Clock: diime,65 

driving, for small telaBCopes, 661 

eleotrie, 878 

— stxiUng, 893, 601 
Coal-gas as a labour-saving appliance in 

mechanieal trades, 498 
Coil, a lin. >park induction, 884 
Comet Poos-Brooks, 534 
Complementary colours in polarlscope, 

849 
Condenser, steam squirt, 120 
Contacts, door, 478, 688 
Contrivanoe, boat-detaching, 400 
Copper-plate piintinff, 488 
Gorebox for globe-valves, 666 
Cores, setting and centring, 999 
Cork entting machine, 181 
Crisinm, Mars (Gemniiil), 230 
Corvature, distottiin of, 487 
Cutting and stamping soap, 461 
Cylinder, mooldmg a jacketed, 82 



DABX room for photometer at gas 
works, 688 

Dark-slide, cheap and efficient double, 
860 

Dark slides, 878 

Darker's selenite holder, lfiadan*s modifi- 
cation of. 490 

Dead-centre lathe, 807 

Diagrams, indicator, 801 

Dialyte telescope, 68, 219 

Diamond hive, Clark's improved, 180 

DistUling definite quantities of liquids, 843 

Door : eontaet for eleetrio bell, 478, 688 
contacts, 478, 688 
qpiing for, 287 

Drawing with the mi<atMoope, 801 

Drill, hoiizontal, 480 

Drills, twist, and madiiaes for grinding 
them, 60 

Dumb waiter, turning a, 607 

Dynamo : how made and used, 6, 80, 100, 
149, 188, 266, 297, 807, 401, 441, 611, 
662 
Siemens, 412 



EAB-TBUKPET, self-mppor«ing, 

688 
Bcoentric sheaves, position of, 92, 166 
** Sdco " battery, new, 870 
Electric dock : 872 

— striking, 808, 601 

contacts for doors, 478, 688 
Electrical : laundi. 118 

machine, Voes, 162 

wires, joning, 480 
Electro-magnets, 864, 420 
EleotromAter. Dewar s Lippnuam« 888 
Elgtfr's drawmg of Eracastorins, 280 
Env ine : boiler for model, 689 

Weetinghouse fast speed, 984 
Engines: Great Eastern gooAa, 181 

Great Western, 177 
Equatorial stands, 949, 808, 868 
Bqnulei, epsilon, 148 
Evapon^ing bath, fcteam, 683 
Expanding sersfw tHM, 77 
Expansion of gas^a, 666 
Eye of the flea, 196 
Byepieoe, theory ol the, 988, 407 



VBBD pump, 180 
Flea, eye of the, 196 

Fletcher's: doable driving- gear for velod- 
pedes, 98 

Isooor-saving applitnoes for using coal- 
gas, 409 
Foundrv, geometry in thr. 404 
Fountain : 9ashtaa*s self-aetmg, 119, 847 

table or portable, 860 
Fraoestorius : (Eiger) 880 

(Gandibert) 808 
Fretsaw, 991 
Front slide lathe, 805, 616 

aAS, oil, retort for, 481 
Gases, expansion ol, 666 
Gastrosoopep, leiter and Mikulios's, 8 
Gauge : for twist driUs, Praakard's, 619 

vacuum brake, 987 
Gaiogenes, 186 
Gear, Fletdhec's doable driving for vdooi- 

pedes, 98 
Gamine plates, dieap lamp for, 406 
Geometry in the fotmdry, 404 
Gem's pneamatio action for organf, 668 
Globe valve, o irebox for, 666 
Gi eat Eastern goods engines, 131 
Great Western engines, 177 
Green sand cores, hoUuw pipe work, ftc, 

488 
Gregory's saf tyvalve, 986 

HAND water tap, 644 

Handblower, new pattern for blowpipe 
analysis. 977 

Headstock, batteries for back geared, 477 

BmiOng water for bath, 44 

Beifl^t of buildings, instrument for esti- 
mation of, 918 

Heliottat : 90 
theory and constroeti' n of the, 40, 80, 
106 

Herodotas, Aristarchus and, 448 

Hills, measuring, 186 

Hints on eazpeatev, 110, 186, 968, 868 

Honey, oentanfngal machine for exti act- 
ing, 687 

Horiiontal driU, 480 

Horrox, crater in, 108 

Humoium, Mare (Elger), 171 

Hurdy-gurdy fpisiio, 166 

Hygrometer, IQinkerf ues' improved, 8 



FBACTUBBD sheU, 580 
eoil, iklin. spark, 884 
Instaotaneoos shatter, 476 
Interior, perspective of an, 970 



JIBCHAIN, strain on, 879 
Joints ia electrical whras, 480 
Jupiter : and Satom, 196 
spot on, 448 

BlIiTKXBBFUBS' improved hygro- 
meter, 8 
Knife, Service's pointing, 191 



LAVP, cheap for geUtine plates, 406 
Lantern : for gelatine plat^ 406 

iet,iagg«tA310 

limelight and; 848 

new magic, 8L6 

eUdM, taapiQit^ cani«K tot« i1& 



L'Art du toumier tabletier, 49 
Lallie : back centre, combined wheel and 
lew, 6 

bed, 988, 896, 849, 478 

Britannia Co.'s new naval, 816 

cheH», 849, 879 

how to make a cheap, 164, 911, 267, 965, 
817, 866, 878, 444, 487 

manuel, 849 

slide-rest, front. 806, 516 

standard 6ia. sdf-aoting foot, 41 

the dead-centre, 397 

tools, oomm-m, 631 

unlimited liability, 607 
Launch : eleetrical, 113 

steam, 479 
lAWBon's cone dutch for triosrdes, 949 
Leiter and MikuUca's gastroeeopes, 9 
Level, Abney's, 87 * 

Lid of box, raising, 885, 948 
Liffht : dispersion of, 863 

ulustratmg refraction of, 98 
LimeUght and lantern matters, 843 
Link motion, Allen's, 901 
Linkages, 469. 497 

Lippmann's electrometer, Dewar's, 898 
Liquids, distilling defioite quantities of , 

848 
Lost watch whed, 968 

KAOHIVB : cork-cutting, taper, 181 

Neary's adding, 83 

tools, 669 

Valley's induction, 196 
Hadan's modification of Darker'i selenite 

holder, 490 
Magic lantern : a new, 816 

stand f er, 479 
Magnetisni. notes on, 13, 180 
Magnets, eleetro, 864^ 4^0 
Mainspring, watch, fitting, 438 
Mandrel:, lathe, 849 

noses, chuck plugs and, 131 

proposed standard, 68. 89 
Mare Crisinm (Gemmill), 889 
Mare Humorum, clefts K. of (Elger), 171 
McConnell's dedga brake, 680 
Measuring hills , 186 
Mechanical trades, coal gas as a labour* 

saving appliance in, 498 
Mersenius and Cavendish, clefts 8. of, 886 
Metallic piston rings, 19 
Microscope : Nelson's atud^nt's, 499 

Felletan's ** Continental," 880 

Swift and Son's pocke% 367 

Swift and Son's radial Inclining, 188 

Watson's itudents', 63 
Microscopie test objects, 886, 431, 470, 617 

660 
MicKoeoopioal (drawing ), 891 
Mirage, shadow v., 196 
Model engine, boiler for, 629 
Morton*a valve*gear, 324 
Moulding : a jacketed cylinder, 89 

lathe beds, 849 
Mosle shQeCi, enttiog for organettes, 474 
Mosioal: instrument making, amateur, 
169, 849, 468, 689 

instnunents, automatic, cutting petfo- 
lated strips for, 474 
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Hew Soatli WalM, bee-faming ia, 687 
Notes : on magnetinn, 18, 180 
on phuDbifig, 4, S9, 19U, 186, 800, 
S9T, 886, 860, 880, 40S, 606, 680 



OBTBOT-OLASS: achzomatie, 369 

irarldiig, 191, 896 
Oeenltation of Ymau, 616 
Oa-«aa Kton, 481 
OptMsal tube length, 406 
Onaa: barrel, 898 

nice mantial xeed, 148 
Oigaaa, Oexn*s pneomatic action for, 669 
Ornamental torning and the propoeed 

■taadard numdral, 69 
Outline of Satnm, 917 
Oventnined piano, 49 



PAB AXiLBIi Tiee, bandy, 988 
Parhelia, 89 

Buker-Smith brake, 948 
Pattern-making, 7, 69, 144, 934, 986,834, 

401,609 
FaCtenui : for bad-geared headetoek, 477 

for cheap lathe. 164 
Fdletan's Continental mlcroeeope, 880 
FflBtaphane magie-lantem, 816 
BBtforated ctrips for automatic mwdoal 

tnatrtaneDte, 474 
Perneetife of an interior,' 270 
Photometer daric room at gas worka, 689 
Piaao :. aetjon for nnder dampere, 668 
hardy gnrdy, 166 
OTwMrained, 49 
Pipe, OoL Bmb'i smoke filter, 471 
P$C8, green eand cores, fte.. 493 
Pne-wntk, miseeUaneoas pattern-making 

for, 400 
Piston rings, metallic, 19 
Plato (Gemmill), 989 
Ptamblng. notes on, 4, 99, 190, 186, 900, 

980, 997, 886, 800, 860, 409, 607. 680 
Puromatic acHan for onaas, G«m*t, 669 
Podwt mieroeoope, Swut and Son's, 867 
Poina^g-knif e, Berrioe's. 191 
Polarisoope, oomplementary coloors in, 

848 



Prsnkaxd's gangs for twist drills, 619 

Printing, copper-plate, 488 

Polleyi, strap, 69 

Pnmp, feed, 180 

Pyrokigy, new haadblower for, 977 



sleepers, oast-iron, 480 
time signals, 841 
Bain gaoge, 889, 413 
Bams, hydranlio, 4, 99 
Beed oigan, three-manual, 148 
Befraedon of light, illustrating, 93 
Begulator. a new solar, 406 
Best, Cafllot's, 976 
Betort for oil-gas, 481 
Betonching neg a tivee, 166 
Boss's, Col., smoke filter pipe, 471 
Bushton's self-acting foontain. 119, 947 

8 AFBTT-VAI«VB, Gregory, 985 
Saturn: 968 

Jupiter and, 196 

outline ef , 917 
Schroder's csmera ludda, 466 
Screw pitches. Dr. EdmunJs on, 89 
Screw taps, expanding, 77 
Selenite nolder, Madan's modification of 

Darker's, 490 
Sdf-aeting etuidard 6in. foot htthe, 41 
Serrioepves from street mains, 190 
Senrice^s pointing knife, 191 
tiettiiig : and oentring cores, 999 

shde-Talres, 848 
Shadow ▼. mirage, 196 
ShcaTe wheels, 984, 966 
SheaTCB, position of eooentrtc, 98, 166 
Shall, ioe-frsctored, 690 
Sh^' boats, raising, lowering, snd teeur- 

ing, 6 
Shutter, initaataneoos, 476 
Siemens : dynamo, 419 

X armatore, 666 
Signals, railway time, 841 
Smus, companions of, 496 
Sledge brake. MeConnell's, 690 
Sleepers, oast-iron rsilway, 480 
Slide, cheap and efficient double dark, 869 



SUde-icst, front, 806 
Slides, dark, 878 
Slide-TalTes, how to sst, 848 
Soap cutting and stamping, 464 
Solar regulator, new, 406 
Bpedile gravitom eter, a new, 100 
SpokeahaTes for caaks, 90 
Spring : for door, 987 

motor for tricycles, 17 
Stand for two magie-lantems, 479 
Standard mandrel, ornamental turning 

and proposed, 69 
Stands, equatorial, 949, 808, 868 
Steam : evaporating bath, 698 

launch, 479 

sfuirt condenser, 180 
Sted, estimating emibon in, 961 
Strain : on jib-diain, 879 

point of g p oatei t tiansfecse, 414, 466, 
476 
Strup pnUeys, 68 

Student's mieroseope, Watson's, 68 
Sua, height of the m&inight, 968 
Buadiai,118 

Surface plate blodc, handy, 37 
Swift and Son's : potcket mierosoope, 367 

radial inclining mieroeoope, 188 
Switchboard, new telephone, 408 

T ABLB or portable fountain, 900 
Tap» hand water, 644 
Taps, exnanding screw, 77 
Telegraph instrument, 996 
Tslq^ione : switchboard, new, 406 

tnuumitter, simple. 19 
Tdeioope, diaOyte, 68, 919 
Temperatnre, cootinuous, 477 
Teet objects, microscopic, 886, 431, 470, 

617,660 
Thermostat, 477 
Time sigoalB, railway, 341 
Tool cabfaiet. 994 
Tools : chisel and chisel-shaped, 446 

common latiie, 681 

machine. 669 
Toumeur tabletier, I'art du, 49 
Trammel, simple, 869 
T^Ansrerse strain, i>oint of greatest, 414, 
466,476 



Mejde, Boytl National, SiO 
Iti^des: auxiliary power for, Mb; 
806 

lAW8on*s cone dutch for, M8 

■pring motor for, 17 
TroDgh, soophyte, 901, 914 
Trampet, sMf- suupurtiug aar, 68B 
Tubelei^rth, optical, 406 
Twirt druls : ajid maohfna^a for gxiad 
thenu69 

gauge for Praakard's, 61S 



TTlXUXmSD UabiUty lathe, B07 



VAOXrUX brake gaoge, 987 
VaWe rear, Morton's, 894 
Varley s induction machine, 196 
Yelocipedes, Plsteher'a doaUe^ii^ 

gear for. 98 
Venus, oeeoltatlan of, 616 
Tice, haadjr paralltl. 988 
Voss electrical marhtne, notes on ceneti 

tion snd use of, 168 



"WATOH : springb fittiag, 488 

wheel, lost, 968 

winding, 600 
Water-heater, 44 
Water : power, 70 

tup, hand, 644 
WaterwheeL, 999, 419 
Watson's student's mieraooope, 68 
Wells's altimtter, 918, 966 
Westiaghouse : brake double eondfa 
649 

fast ipeed engiae, 984 
Wheels, •heave, 984, 966 
Wiad mstrument mijdag, amateur, : 

849,468,689 
"Vnadingwi^Wh, 600 
WirevfoiniBg eleefarioal, 480 
Working objeotrglass, 191, 986 

ZOOPHY TB trough, 901, IM 
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LATHE 8CSEWS AHD HAVDSEL 

HOSES. 

THE diBCusaion on ornamental lathe 
screws and mandrel noses carried on 
in our columns during the last four volumes 
is at last fairly before the members of the 
Amateur Mechanical Society, an occasional 
number of their Joumai having been issued 
with the express purpose of suomitting the 
question to the members, who, if they act in 
their corporate capacity, can at any rate set 
the fashion so far as amateurs' lathes are 
concerned. We need not even simimarise 
what has been said in our oolunms, for the 
gist of the whole matter, pro. and con., will 
be f oimd in the first half of the last volume ; 
but for the benefit of readers who are not 
lathemen, we may say that the question is 
of a similar character to that practically 
settled by the Royal Microscopical Society, 
when it issued what is known as the Society's 
screw, and also to that which has lonff agi- 
tated the wire- drawing world, which latter 
will probably be settled by the electricians 
without the consent, or without so much as 
'* by leave," of the gentlemen who are kind 
enough to make wire of all sorts of gauges, 
and call it by numbers which mean one 
thing here and another there. Thanks to 
the action of the Royal Microscopical Society, 
an amateur can now buya stage of anymaker 
of repute, and know that if at any time he 
wishes to add to his battery of objectives, 
he will experience no difiBculty in conse- 
quence of a difiEerenoe in the screw-thread. 
The question is. Whether lathe-makers 
might not with advantage adopt recognised 
standard threads for the various parts of 
their machines (about which, we oelieve, 
there is no disputej; and whether 10 threads 
to the inch is not better than 9*45 (or some 
number approximating to that), or than 
13'09 P It will be remembered that on the 
11th of October, 1882, the Council of the 
Amateur Mechanical Society passed some 
resolutions on the sulneot, which were after- 
wards repassed on «fan. 10, 1883, in the 
following form, recommending — 

1. A rate of 10 threads to the inch for the 
geometric mandrel-nose and back-centre 
screw. 

2. An enlarp^ cylinder base in place of 
the present oironlar groove at the root of 
the mandrel-oiose. 

;i. A thread of 60% tnmoated 7| per cent, 
of its pitch for the mandrel-nose and other 
floepitohet. 

T&am tesolutions were subsequently found 



to be informal, and it was then determined 
to submit the question to the members of 
the Society by issuing an ** occasional " 
number of the Joumai, which can now be 
had of Messrs. Triibner, Ludgate-hill, for 
two shillings. In this number. Dr. 
Edmunds sets out his views at length in 
a ** Memorandum upon Ornamental Lathe- 
Screws," and in a paper entitled, 
" Suggestions for a Standard Mandrel." 
In the first he states the case quite as fully 
as is necessary, and gives such information 
as will enable the members of the Society to 
decide as to what aliquot screw-threads 
should be recommended for new geometric 
lathe apparatus. It must be remembered 
^at in slide-rests the '* ornamental screws " 
have already been superseded by the screw 
of ten threads to the inch, and the question 
is now whether . it would not be possible to 
set up a standard series of screw sizes, so 
that if a screw is removed from one lathe it 
will fit another of the same size ; or, in other 
words, so that the pe^rts can be kept in stock 
at the tool-shops, and be obtained at the 
shortest notice. It is not a question of 
whether the screws adopted by famous 
makers are suitable for the work they are 
called upon to do, but one of convenience 
to their users, and, if makers would but 
understand it, of sound business policy. It 
cannot be argued that screws having 9*45, 
13*09, 19*89, 25*71, and 55*11 threads to the 
inch have any special virtue in the decimal 
figures, whereas a purchaser does see a 
very great virtue in a machine all the smaller 
paits of which he can duplicate at the 
nearest machinists' tool-shop, and all 
the screws of which he can either buy 
or cut by means of an ordinary lathe 
and a small battery of change wheels. 
Owners of costly lathes will not agree with 
Dr. Edmunds that screws havine aliquot 
rates ought to at once supersede those 
having fractional rates ; because, as soon as 
a series of standards is adopted, the com- 
mercial value of the older lathes will be 
materially reduced, however excellent they 
may be as tools ; but the great majority of 
amateur workers with the lathe will, un- 
doubtedly, vote for standard sizes, and for 
screws which can be readily reproduced. 
Dr. Edmunds, in his ''memorandum," 
proposes that the comb screw tools and 
mandrel guides should be denoted by 
numbers indicatinff the threads per inch ; 
taps and dies by the number, and also by 
the outside diameter of the threads ; and he 
also suggests that all bolt-headst natA, 9lo«^ 



should be made to one or other of the 
Whitworih standards, and that the number 
of sises in use should be as small as practic- 
able. With regard to Dr. Edmunds' 
suggestions for a standard mandrel, they 
are as follows : — 

1. The face of the mandrel to be made 
much larger than at present, with a view to 
minimise the tendency to angular variation 
in the setting of the dbucks. 

2. The base of the mandrel-nose to be a 
true cylinder, palpably laraer than the out- 
side of the thread, to which the first part of ^ 
the chuck-bore will be accurately gauged, 
so as to minimise the tendency to ezoentrio 
variation in the position of the chucks. 

3. The face and nose of mandrel to be 
finished as may be, without risk of chipping 
or fracture, &c. 

4. The mandrel to be drilled out, Ac. 

5. The mandrel-nose to be coned out in 
front, &c. 

6. The mandrel-nose to be screwed with 
the thread he describes, and at the rate of 
ten threads to the inch. 

Dr. Edmunds proceeds to give the dimen- '' 
sions he would adopt, as we understand 
him, from experimental models he has made, 
and concludes with his reasons for asking 
the council to consider the question with a 
view to formulate a collective judgment. 

At the meeting of the Society at whicH it 
was decided to pubUsh an ''occasional" 
number of the Joumai, the hon. sec., Mr. T. 
W. Boord, M.P., observed that there were 
other views worthy of consideration, and it 
would be necessary to take care that the 
members were fully informed before being 
asked to express an opinion. In his capacity 
as editor of the Journal, Mr. Boora. has 
given Dr. Edmunds every encouragement 
to make his paper as complete and ex- 
haustive as possible ; and besides appending 
some remarks of his own, has called upon 
two representative amateurs, Qeneral G. C. 
Clarke and Bev. S. B. Bumaby, to state 
their opinions. As these are printed in the 
"occasional" number, we may, it is to be 
hoped, shortly expect to hear the decision 
of the members of the Society. General 
Clarke supposes everybody is agreed that if 
all screws were to be started afresh, it would 
be desirable that aliquot parts of the inch 
should be invariably employed in determin- 
ing their respective pitches, which should 
bear a fixed proportion to the diameters 
of the screws, and he agrees with Dc. 
Edmunds in in&^mi% >(iDAX. vcl ^^ Vqj^sqsa 
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adopt siich a starnlanl. Gonornl Gliirko 
ihinks, however, that, ns tho lathes and 
Amvws ill tniostion have been eopiod, and 
are in use nil owr the worhl. Dr. Kdmuuds 
has somewhat exn^jvcnitod tho sui)}H)8od 
defiH^tH uf those sci-ews, and 8omo of liid 
objections to them npjK'ar fanciful rather 
than practical. He ]h tints out, too, that it 
is only in parts of the lathe that screws 
Jiave been si'h'cted without ri^fcn-nce to the 
particular pitch of each, and that where 
uniformity is necessary, screws of ten 
threads to the inch are employed. With 
reference to the sujrt^stion that if the back- 
oentrc screw of i;>'0!) threads to the inch 
had been made 'with ton threads, and the 
head dmded to hundredths, the depth to 
which the boring-acn'W had advanced would 
be accurately kiio^Ti by the nuiul>er of tho 
turns of the handle, Genend Clarke points 
out that it is necesstiry to withdraw the 
boring-tool reiwateiily to dear away the 
sha^-ings, and to do that in the readiest 
manner is to run Imck the Ixick- centre 
bodily, and that being done, he asks what 
becomes of tho accurate measurement of 
the depth of the bore !" General Clarke sjiys 
that for forty years he has not experienced 
the inct^nvi^nienoes which he is supposinl to 
have suflered. Hv has comb- tools to match 
each guidt\ and that is all he tinds neces- 
sary; while over}' screw abvnit his Lithe 
agrees with one or other of the guides, so 
that they can be easily rephiced if broken. 
The Rev. 8. B. Buniabv treats the question 
in a Tory ditferent style, for he evidently 
thinks it ** much ado about nothing." He 
poiut« out that the question wiis ** unani- 
mously '* resolvotl to bt» put at a meeting of 
tho Amateur Mechauicuf SiK'ioty, when two 
members were pros«*iit — tho luover and 
seconder of the resolution. Then he pro- 
ceeds to say that *' wo shall be askoii whether 
we prefer threads of 13tHJ or llJ'Si> to those 
of 13 or 'JO, and so on," and he thinks that 
& larp^ majority of jxvple will answer, ** Xo. 
wo do not " : in foot, most people ^"ill be 
unable to so«.» the use of asking such a ques- 
tion. If a f urt her question is askoil, whet her 
the ''people" much cari' whether the binding 
or fastening or holding down scrt»ws of the 
api\aratus bo otJ-l or oii, the answers, he 
thinks, may varj-, some Sjiying *• they do 
cane." and others " tht y do'n't caro." The 
Kov. S. B. Bumaby thinks tliat the accident 
of the loss or brt\4kiug of a screw does nv>t 
occur frequently, and he further thhiks that 
if such s«.rows can Iv purchasvnl tor " a few 
pomv ■' liicy will U^ cheap at the price. Ho 
thinks that all troubles under this head 
would ceaso if the o\mor of the latlie would 
puivhaso a stock iiiid st*t of dies, and a few 
scivw tools ad:iptt\l to his lathe, no matter 
what terrible dtviuials are to Iv found in the 
rat<* of iii screws. Then* are no latho- 
mokers, ho says, who make the leading and 
mea«URng screws of their apiK-iratus. 
whether for siidi^rest or '* oniamentol *' 
chucks, other than of .nliquot rates. With 
n^gazU to l»-43 for the nose of the lathe, Mr. 
Bumaby says there " is not the least ditH- 
cuity in .vras-.ging a s<'t of wluvls to cut 
thi* thread, any more than in cutting one 
of nine pilch." auii a o.-dculation which 
wculd occupy live minutes would last a 
lifetime. \Vi:h n^sjHv: to the proin^sed 
new form ox m;indnl-noso, he sjiys, '* no 
pwctiCvU iy.:in wouid think ox adopting such 
a conct m *' ; the mck should on no avvount 
be of gPiutor diiuiioler than the nose itself : 
and *• .'Miy orviiuary workman trying to tit 
chucks to such a m.4ndM . , .' . would 
simply and tot.^ilv fail." 

Thehon. stv..'Mr. T. W, rux^nl, M.r.. 
«1^» rtM^Ues much to the ssuue elTivt, but re- 
duoeet i;ie whole cose to the simpU* question 
whethir, if the Ivick-centre scn»w of i;J*Ol» 
thm^ls to tho inch wen* made with ten 
threads, it would enable the turner to acvu 

tyJy and easily gaup' tho depth of a hole 
^ »7rA thr jui/ of thv iMck-Kxmtiv. ilo 



gives practically tho same reasons as General 
Clarke why it would not, explains why ho 
objects to Dr. Edmunds's proposed dimen- 
sions for the mandrel-nose, and thinks if the 
interchangcability of chucks were brought 
about, it would be of little use. We have 
thus endeavoured to give an idea of the 
arguments pro and con., which arc set out 
very fully in the Journal, and those in- 
ten\««ted should carefully study tho question 
as there sot out before making a final 
judgment. 



DIXEHSIOHS AVD RESISTANCE OF 

WIEES.-II. 

By Jons T. Sprague. 

lo. rpHE different essential facts as to the 
X conductivity and resistance of the 
most important metals ore given Table I., 
derived from Mathiossen's measures taken 
in connection with the preparation of the 
original ohm. Later determinations differ, 
and a set by Beiioit may bo found, p. 112, 
Vol. IV. of the ** Journal of the Society of 
Telegraphic Engineers " ; but Mathiess4^n'8 
values are generally received, and his well- 
known care and the means at his dis|K)sal 
justify the n'tention of his values. 



must be known, or tho diameter, wvucn is 
oquidly difficult to measure experim.eiitall7. 

Correction for Temperature. 

IT. It is convenient to adjust resistances 
at the ordinary temperature, (U)*> Fahr., for 
which reason, also, the values are given in 
tho formulio and tubles at that point. But 
it is necessary for imtny purix)scs to know 
the resistance corresponding to a tempera- 
ture ditl'tTont from that at which observa- 
tions are made, for temporatun.' x>lays a very 
important part in the resistance of wires ; 
in fact, it is ditHcult to get the same 
resistance t^^dce for a piece of copper wire, 
if it is touched, or if the slightest change 
takes place in the room. 

Tho variation with temperature does not 
oc(-ur ecjually for each degree, but in a curve. 
For all ordinary purposes, however, the cor- 
rection may be taken for each degree Fahr., 
near about (jO^ as being — 



Copper as 1 to 1*00215 
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and tho correction is made by multiplying 
the decimal portion or the logarithm uy the 
nuuilx>r of degrees (not by the logaritmn of 
tho degrees), and multipl^'ing the resistance 
observed, for higher temperature, and di- 
viding for lower temperature; adding or 
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Diffownt figuros arc given in various 
lH>oks, and the specific gravity and s(R*citic 
rt^sisUmcos aro by no means too certainly 
known ; but, as it appears absurd to prt-si-iit 
a 9vt of values in one table whicU Cjiuiiot bo 
iiuule to agree, with the result that the 
student has no definite starting point, I have 
cjdmilated the whole of this taole from the 
two values of Cols. VI. and VI L by means 
of tho formula* { 2i». Thorofon\ should any 
other values bo deemed more accurate, thert' 
will bo no dilKculty in altering tho whoK* 
niiigo of values, which aro physically 
dopondout on each other. 

Col. III. is the fj'tcinr rtsi^Utnc^^ that of 
I cubic ivntimotro oxpi\«ssi\i in micrv^hms. 
By shiftiug the decimal jx^iut places to 
tlio loft it bocomos ohms, and by shifting it 
o phuvs to the right it bocomos C ti S miits : 
ihusiVpiHT = \'(*o'2 microhms. •iHKKHHO.'i'J 
ohm, aiul ht.V2' COS units. Microhms arc 
coiivoniont for metals, ohms for liipiiils. and 
mogohuis for dioloctrics. 

Iti. Tho lino of carbon is derived from 
my own oxiKM-imonts, aiul relates to t In- 
art ifiinal CJirbons. such as aro proivirod for 
tho ilabKvhkotT candles and arc lamps. Tlu- 
spvifio gravity is prolvably grt^utcr in tin- 
carKui of iiicandoscont lamps, but it i> 
scanvly }H>siiiblo to moasun* it, as tlu- 
iuUioritig film of air prevents its Innng 
l>n>]>in-ly weightxl in water. It is proluibK- 
also that the snocifto reaist^uice is lower; but 
I to di<eoT«r this, cither the siwvific gra 

••f «... 



subtracting, as re«|uired, the logarithmic 
correction to the logarithm of the observed 
rosistance. 

Thus, to correct from 60*' to 32^, or the 
freezing p^^int (zero Cent.) is 2»^ '00216 x 
2s = 1 •OiiO'J for copper. The correct fignre 
due to the full curve is I'OGOo. 

IS. It is probable that these figures %pply 
only to nuKlerate heats, and Miiller giTes 
the' following resistances for high tempera- 
tures of certain wires experimented on. 
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On tho other hand, carbon M in the in- 
i':indo«k.-int lamp has a resistanoe, whan oold, 
just about double of that wh«i at lull lights 
giving tomporatuxv. 

^U» S;r.-.;riV hfoty that 11 the qnantiif 
noovUnl to f aise unit weight of any sab- 
stance 1 d^flme in temperatare, tMreosei •• 
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the tempentiire riaea, ondtliattlieniaisfauioo 
of a mefatl may be expressed as 

B hmtig the resistance, T the absolute tem- 
peiBture (reckoned from absolute lero 
- 273-' Cent, or - 470-60' Fahr.), and " *3 r 
are coeffloienta related to the particular 
metals. 

SlniBiuIoaa of Wlrea. 

('JO) For electrical purposes, in addition 
to the ordinary commercial considerations 
of weight, length, and atrength, wo must 
iaolude electric Teaistanco ; so that if we fix 
upon a definite unit, which includes weight, 
Imgth, and roaistanea, all oonsiderations are 
nsolved into mere multiples of that unit. 

Then, inst«ad of thinking of wires by their 
mere diamctera, we should take into account 
tbeir sectional area, which is as the square 
of the diameter. The most convenient tuui a 
of practical ucosurement is the thousandth 
of an inch now commonly known as a mil. 
iSince wires are round, and the areas of 
circles increase as the squares of the 
diameters, we should regard the " nul" as a 
■circularwire, and wiresgenerally, not aa single 
oyliudetB, but as though they were built up 
Oiaaeriesofparallel,unit cjrUnders. Thenby 
squaring the diameter in "mila" of any 
wire, we obtain direct its area in circular 
milfl^that is to say, the number of unit 
wires to which it ia eqaivalont. To make 
the unit complete, its length mnat be 
defined, and the foot is the most couTenient 
measure. But as in electricity we require 
to include in our unit electdo resistance as 
well as the weight, &c., it is still more con- 
venient and generally useful to make weight, 
rather than diameter, the basis of the unit, 
and the most generally useful unit would 
appear to be a wire 1ft, long, weighing 
I ^^rain. Bv ascertaining the relation of 
this, for eacn metal, to the general circular 
mil foot, every necessary calculation can be 
readily effected. This relation is given as 
nearly as present knowledge allows in Cols. 
TI. and VII. of Table I. 

Wire Qanvea. 

21. Wire ia usually bought by Birming- 
ham wire gauge ; but no one can tell what 
the BinninKham wire gauge is, and different 
dealers wilTdifier two or three siiea, while, 
in the finer wires, it is a mere chance what 
will be obtained for any gauge asked for. 
The subject was taken up by a com- 
mittee of the Society of Telegraphic Engi- 
neras and XUectricians, whose report will 
be found in the Proaedinga of the 
Society, Vol. VIII., 1870, p. 476, Itappcara 
probable that the B W Q originated in the 
sizes resulting from successiTe draws from 
the rod of iron, subsequently adjusted to 
diameters reducing by Sths, IGtha, 32nda, 
and tHths of an inch, and then by lOths of 
the S4ths ; but makers varied them to suit 
their purposes, and it is said employed 
different gauges for paying the workmen or 
for buying from those used in selling. The 
-committee suggest a now gauge bas^ upon 
a logarithmic curve, in which each number 
ia 25 per cent, heavier than the neit lower ; 
such a curve permits any unit of weight 01 
diameter to be used, and it isproposed to maka 
No. the starting point, with a diameter of 
I centimetre, or inch "3937, which approii- 
-matee the average existing values. The 
following table inll show the differences 
ihe gauges : — Col. I. is that of Stubbs and 
HoltEspS^l ; II. is that of Uessrs. 'Wynn, 
and is employed in Cultey's work on "Tele- 
.graphy," and generally uaed by electricians ; 
In, is the theoretical original scale, arrived 
. at by the late 0. V. Walker, based on HiOQie 
of the inoh, and derived from a gauge su] 
nlied bv Uessr*. E. Johnson and liephei . 
ue wdl-kuown wire drawen, with email 
coirectiona to fit it to the theory. Col. IV, 
is the oonmutt«e'" n^w soale, baaed upon 
*-"— IT Glark'i kigBtithmio tmrre, and pro- 



posed to be called the B.S.Q., or British 
Standard Gauge. The diacropanoies inoreaae 
in the higher nambers, which hare been in- 
troducedlong after the original gauges were 
eetablished. The best plan is not to go by 
gauges at all, but adopt either the measured 
diameter or the weight of a given length, 
as is always done upon the large scale by 
electrical engineers. 

TiBLE II.— Was Oican is Ifiu. 



U ought to be determined for any partim- 
lar sample if exactness ia required. In tha 
case of Oerman silver it may vary fiO par 
cent. , and in that of copper, in proportion to 
' ' < conductivity. 

FormnlsB A>r Wiraa. 

23. As the following fonnnlfe diffar . 

several points from those generally given 
to attain the same results, it maf be 
explained that this is owing to tlia 
dehnite system of which these form a part. 
Most other formuhe are single ones, de- 



often based upon mer« aotua 
portLcular wires, which often vary in quality. 
Those given here may have no aotual 
superiority over those others, exoept ■■ 
forming part of a definite system baaed npOD 
mathematical truths, and linked espeoallT 
to the conception of wires, not as eaoh 
separate entities, but aa consistiog of 06I- 
lecUona of unit wires of definite property, 
thus giving to (T an extended meanug, frtni 
the mere square of tiie diameter of single 
to the number of units in all wires. 



22. A wire is simply a cyHuder occapyi-na 
a ctrliiiii Tntafitrtment of spaa. The weight 
of the cylinder will depend upon the specific 
gravity of the material which fills the space, 

A ruiic iTirA of ".•nfer weighs 252'430 gr., 
id this multiplied by 12 and fay *7634 givea 
I the wcightof a circular inch- foot of water: 
and that multiplied by the specific gravity 
of any metal gives the weight of a circular 
inch-foot of that metal, and thus the datum 
for all required calculations. Taking as tho 
basis, copper ■= J('9 theap. gr. of good copper 
wire, wo find that the circular inch-foot 
weighs all'G'l grains, and the logarithm of 
this 4'3258478 by altering the index to "l 
(that is to say, dividing by a million, the 
number of miU to the inch) gives ua the 
weight of theunit mil-foot wire, from which 
all other information can be calculated. This 
weight, grain '0211761 is symbolised, for 
copper, by M in the formula to be used here. 
From it wo obtain 47-22 as the area of the 
foot-grain wire in mils, symbolised by O, 
and the aquare root of Uiis, G-872, is its 
diameter. 

23. Assuming as correct the reststauce of 
le foot-groin wire given in Table I., we 

obtain all that ia necessary to complete the 
data—viz. theresistance of the unit foot-) 
wire, which I have calculated at 60^ an< 
serted in colunm TV. of Table III. 
Beiutaiice of soft a 
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Constanta of Unit Wliea. 
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Bymbola Uaed In tbe Formoln. 

26. Let the following letters represent tha 
reqniaite particulars. 

W ~ weight ia grains. W ^ 7000 = weight fn 

w = ditto par foot. - M x d* or <«■ -^ S7 

M odittapermil-foot^n x JorI-fQorU4 n. ■ 

a - ditto ditto of water - -00Z3T93 Lw. 

-f 3764678. 

d n diameter in mill (inch -001) = sqnani 

iJ* B ■guars of diomoter = ana in ciiculai miis 

" w X a. 

= araa in mils of the grain-foot — 1 -^ M or 

g = dittodittootnteri=4aO'2gLoK.S'S23S4m. 

1 = length in feet. 

» — speciflo gravity. =M-^»lo^U-^(«x «]- 

B = ruistanca in otami &t 60' Fahc. U x J -^ W- 

r ■ ditto per toot = It -i- I, 

U = ditto ditto of the gTBin-tootc r x w. 

II =dittodittaotthemil-foot = Ux GorsMS. 

S = apedflo reiiitance of cub, cent. 

otim - K X DOOD016E21 Log. -7'2207391. 

forCdfiunilil. 
S X redprocal of these eonttants giTes a. 
• X iR gins all the data for weight ftc, aa that 

from these two data ail requisite infotma- 

tion can be oalcniatad. 

27. In working out any examples I dwU 
USB logarithms, because uiey are really the 
simplest of oU modes of calculation exoept 
the slido-nilc, which ia, in fact, a logarithm 
machine. Every one should leoni to oM 
them, if only for the sake of extracting 
square and cube roots which only re- 
quires the division of the logarithm by Z 

The whole system of calculation for wires 
is really contiiined iu §^ 2ii ; but as it would 
be too concise for unpractised readers, I will 
explain in more detail, with examples in my 
next paper. 



FKACIICAL K0TE8 ON FLUIOIVO.— 
LZZIX.* 

By P. J. D*vaa, H.MJ-8.P., fto. 

{GBHtinued fnm }Mig' ^9^ ^"f- XXXTIZ.) 

Sama Without Air Chambera. 

NEXT examine Fig. 37S. This, another of 
Blakn's raaw, is made to work without the UK 
of theairchamhcr.aplungvr, B, being substituted 
in ils stead, which is hM down by the springs 
li H, and the cross-lever J, It will bo plain tiat 
when the nisi is put into action, that a 
winter ti*M from thv hod 



Brui I H*t,-Ui9Safl6| SO'03 I'oetiM:^ 'S,.Sd-i -Mines 
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hody of tho n 



Jiff o; 



be ftlt upon the biittoin of tho 
wliich will cause the puiton ' 
spring at each stroko of tlu! m 
that tbft \iiilunv "¥. ■tn.'uii. -ni 



tbote ot CoL IV. for the gwin-toot tea) 
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tmat the column of water, the wdght of th« centre for s lovor centre, or the wvpr»e, the 

<Atw ID the trunk A will tend lo create a partial neocBflity for whirh, in all clawn of work, is 

'*? 'P° ; lU"! '1 proportion to Iha velocity and daily, in «onio trndra hourly, experienced . The 

mg'it M the water, so will the diaphragm G move reeult has befu ohtaincd without resorting to any 

"" ' H, which hoing complicutionB of mrahaniam. and its great 



. --■ o worV the levt. .., „„„„„.. i„u,j,u„i,u, 

jasntad kt J with the nhort alotted lerer K, wifl sup'riority 
raiaa the pump pirton L, when the effect of the 
iKamsntnm of tbe water within the trunk ia part, 
«» wai the weight I bring batk the lever H, and 
wUb it tho diaphiugni, and eo on alternately, 
Uld it wfll_ be phiio that hy thia method water 
HMy bs laiaed to any height required. Thie dia- 
pIlT^p n fcrrangement nuiy be made to give an 
ontwud thnist inaCeed of an inward action, and 
aims' ^ "xc^ >t B w, I'ii;, 3Te. 

lUmm with Sonbla-Foot TBlvea 

l^ua kind of ram ii illuatrated at Fig. 379. 
mepwia are an follows:— A i* the socket for 
^oeoiTlng the spigot end of the trunk, C tho 



n cars. 



the wmght of the bo«t hM then n 



r the oil type iii thus secured turn the levers bark afptin in the oppoait« 




flange for flsing the valve plate over the body, 
B O are the beat valves, D the outlet or riaing 
main, and G the air-chambor. Fig. 3S0 is % 





without additibDat cost. It involves no additional 
cost, tfaoogh double the convenience of two 
is equally effective eithtr with lever or 

aself- 
^■^ y ■ = . ^-1 

shows hack centre in use with lever. . Fig. 2 
shows back («ntre in use with wheel. To use 
the back centre with a wheel, place the looM pin 
A in the hole B, and throw the lever bock out of 
the war. To use the back centre with lever, 
place the loose pin A in the hole C, thus securing 
the lever in place. Either change c&n be 
effected in two seconds. The sole patentees and 
manubcturcrs are Messrs. T. B. Barker and 
Co., of the Universal Gas Ei^inc Works, Schole- 
S eld -street, Birmingham- 



Having described and explained the different 
rami ana their action, I will proceed to show 
cme or two fixed, and to describe the mode* of 
firing, &c. I may Btwt mention that water rama, 
like all other engines, cannot do work of their 
own accord, hut will bo dependent upon some of 
the prime moving elements, let the power come 
from where it may. Therefore, the uaefnl effect 
of this apparatus will he governed by a certain 
force, generated in this case Inr a running stream 
or h^d of water, and determinable b; the well- 
Icnown laws of mechanics. Tho simphcity of the 
operation of this machine haa been the means of 
fta ranking as one of the moat beantiiol philoso- 
phic instruments which hashitherto flgored in the 
pages ol any writer on natural philoaOTihy and hj- 
drsulics : and its durability aiu simldiaty render 
it one of the moat important and nloable bbII- 
acting machines yet developed. Thia hydraulic 
nachme is especially naetul for forcing water 
wlUM luge quantitlM can be allowed to run to 

[Tb be mttimiti.) 



COHBinU) WHEEL AES XXTEE 
BAGS CEETKE. 

pKffi combination hai bees invented to pre- 
vent the loss of time, expeoie, and trouble 
a tobstituting a wheel 



qiH 



BAIBnrO, LOWEBIEO, AHO SECXTR- 
lEO SHIPS' BOATS. 

A SIMPLE but apparently verj- efficient 
apparatus tor lifting and securing Hhips' 
boats has been recently patented by Meesia Har- 
land, Wolff, Wilson, and I'irrie, of Uuecn's 
Island, Ireland. The lirst two nnmi^ will be 
recognised as those ' of the celebrated firm of 
shipbuilders, and we may take it that they 
are thoroughly satisfied as tu the merits uf 
the invention, tbe chief object of which is to 
enable the largest boata to be got outbottrd by a 
fow hands instead of the Urge number now gener- 
ally necessary. The improvements may be carried 
out hy various arrangemoDts of levers, wedges, 
cams and other mechanical appliances, but tho 
patentees prefer tho following arrangement 
shown in detail in Figs. 1, 2, and 3. 

Below the bottom ot the boat, when it is resting 
upon the chocks, are two shafts at a distance 
apart from one another, and at right angles to the 
keel. The shafts turn in brackets bolted to the 
dock or platform on which tho boat is carried. 
Each axis has standing out from it two short 
arma A, canying between them a roller B which 
come* just fallow the boat's keel, when the boat 
is in its place upon the chocks. The outer end 
of esch axis has a socket standing out radially 
from it, into which a long bar can be inserted. 
When the boat la resting upon tho chocks, the, 
short lever arms are horizontal or nearly so. 
"Whtgi the axis ia turned by the bw. no aa\o 
rauac thi" icUcr al the mA. ol the short \ii\-« 



tide chock, which can then be tumbled over, and ^ 
the alack of the falla takon in and sectirvd, tha 
leven KM then partiallj rerened to free the Maft 
keel, and the Mat aw^fng out. Hie raller at aa> 
end haa a flange D tonnd ita end ftuHiast fken , 

eaael's dda : thia enablea the boat'a keel to 
be r«adily placed upon the roUeri when tfaej at* 







raised and ready to receive the boat when heing 
swung into place. When tho boat ia bang 
lowered, the jaws C on the two anas which can 
the roller come one on either side of the ked. li 
this way the keel ot the boat on being lowered ■& 
the roUera ia readily caught, held latei«lls^«A. 
guided into th» ftuA.'titt^M. ».v.«i^.b<A>«|^ 
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of the boat ifl borne by tbe roUers. The castings 
T>«''l'''llt tbe niUerB ore coiutrncltd with a. stop 
iMtiitgon tbe deck, and tbe eentrei arranged in 
nuili manner liuit vhen tbo biuB or bandlei are 
polled over to the full extent, tbsy cannot be 
'dmnrn tMok by a tFeigbt on the lollerB. 



tbe magnet (see latter portion of } 3), and lusing 
preference a straigbt soft iron rod, about 6ia. 
lengtb, and ^io. in diameter, coiled with abont 



TEI S7KAH0: HOW HADE AKD 
HOW USED.-III.' 

By Sbliho R. BotTOHB. 
f i. riinE student will do well to compare the 
J. effects produced on the galvanometer by 
the Iwttory currant, and by the curront obtained 
inmi tbe tnasnct. Any single cell will do foi Ibis 
pnipoee ; and in order to have an intdlimnt per- 
ception of what takes place, the atudant must 
bmr in mind, that in the battery itself, the elcc- 
tridty (nnduiatorj movement of the molecules) 
pMtm &om the zinc to the negative plate (be it 
copper, silver, platinum, or graphite), while duC- 
nA the battery, the electricity passes from this 
laltet round tbroagh the wires, galvanometer, or 
other circuit open to its passage, bacb again to 
Ihe xiuc plate (See Fig. 4, where the direction of 
the nndulation, or "current" is shown by the 

Fio. i. 



,$>. 




arrows ; the plate marked Z being rinc, the one 
n,_WkedC being c&rbon, copper, or otber con- 
doctor; WW being the wires fonning the ;»frt 
at tltetndei). If the positive pole (the one from 
which tbe "current" is iowing: the 
wftarbBd to the C plat«) of such a battery be 
nected to Uie galvonoieeter by means of the 
>*nHiiig screw markod "over, the otber poll 
being attached to the other binding screw, thi 
■- noitE polo of the needle having previously been 
adjusted so as to lie between the two binding 
screws, it will be found that the N. pote of the 
oeedle will deflect to tbe Ufi of the Ime of the 
ooil ; the operator being supposed to be standing 
at'the binding-screw end of the galvanometer. 
Since the wire of ourcoilrctuma ie/siothe needle, 
it is evident that a positive current [an outSow 
of undulation) passuig Qtrr the north pole of i 
I hociiontally suspended needle, or a negativ< 
current [an influx of undulation] passing vndei 
snch a north pole, causes it to deflect to the Iffl. 
If we disconnect the batter^', and reverse the 
oonnections, id iil, join the negative pole (thi 
wire coining from the line) to the binding scron 
marked " over," the other pole being connected 
to Ute other screw, the opposite ilTect results — 
Tii., the north pole now deflects to the righl of 
- the coil. This will bo understood by reference 
to Fig. 5, in which a represents the effect of the 
podtiTB cnrrent flowing/roin the operator 
needle, the N. pole in both iUustration 
Bnroat to him ; in b the positive current 
powd to bo flowing /roiii the operator, beloir the 
needle, in either case returning to the battery thi 
Dppoeite way. 

I f . This effect will enable us at once to recog- 
JUM, by means of our galvanometer, the dincliei 
I in which a current is travelling: for, on connect. 
1 ing the two terminals of any source of electricity 
I to the binding screws of the galvanometer, 
I whilst tbe X. pole is in a line vith tbe coil" 

-' "■- ■-- ■>---"-- ^5^ the operatr 

;dle, it is evidei 
le is deflected 
9 Iffl, the tcncinal attached to the binding 

, Jew marked "over" is;)(wi(tr»; but that, it the 

I 'H. pole deflects to the rigki, then the said 
~ ' 'is tugatiif. It must be borne in mind that ' 



which it enters.* This power otrecotrnising 

the direction of a current will be found of great 

irvice to ns in the construction of the dynamo. 

i 6. Returning now to our experiments with 




effects, we shall And, on coupling up the firma- 
ture wires to the galvanometer, and approaching 
one end of the armatore to or receding it from 
tho N. pole of tbe magnet, that tbe electrical 



• Wo h. 



J hrthe tocm poiilirr in this 
I tM point/nm which electri< , 
I the Deiiig the point (oinrrA which 



m blowing a blsA in a 



. Do doin) 
iiiatt«n in these paper* 

•onnd, we mar HT tlst i ^ 

tlie tenmpet may be oHuidered as pmU: 

"'"•-'■■' beconridcndaslKlnxnnatiTi!. Tht 

mi to be Ihcteleetrieal undnlationL 

^ _ complrtfl Dlnniit irtmchi to display 

ifects, iDnnd nnmiletiaos bdoB bound by no sDcti 



cbtefdiffen 



flow set up is always in one direction in appn»cll- 

r making contact, and in the oppoBte direc- 

)D receding or breaking contact. Fig. 6 

will make this clear. The arrow at a shows 

the direction of the current produced na 

■caching or making contact with the N. pole 

magnet; i illuatnites the diroctical of cnr- 

produced on receding from or breaking con- 

with tho S. pole of a magnet. If now we 

rse tho flipenment by presenting the S. pole 

of the magnet to the coiled armature, we snail 

find that the direction of flow is also revereed ; 

s to say, tho tctfAifrdiml of a south pole 

prodncee the Kme effect as the appnaeK of a 

north pole, and vitt rirti, the approach of a south 

pole is cquii-alent in its effects to tho reeeuion ot 

north pole. It must be noted that tbe direction 

I which the wire is coiled round the soft iinn 

rod (or armature), while it has no influence on 

the direction of tho electrical current nt up 

round the iron rod (which is always the merit to 

tbe hands of a clock in the face approathing the 

north polo) determines the Bstremity of tbe said 

~~~" at which tbe current leaves or enters the 

In the flgure we have Buppoeed the wife- 

to be wound from Jt/l ovkb tOwaKls right ; had 

we wound our rod from fe/( vkdbk towsxds nghl, 

the opposite ends of the wire would have be«n 

respectively + and — . This must be home la 

mind when we proceed to actual work. 

f T. Currenli etn prtdua Ifafiutum. — If we 
lake tbe toiled soff-iron U, of which we made 
^ 3, and apply it to pieces of soft iron, nails, 
filings, &c., wo stiall And that it posscssee little 
■ no magnetic power of attraction ; but if we 
■uple the projecting ends of the coiled wire* 
. le to euch terminal of a singte-cell battery, we 
shall find that tho U will become powerfullj 
magnetic, retaining its magnetism u long as 
alcctncity flows around tho coils, but losing 
nearly all the instant that the flow is caused to 
ceaao, either by breaking connection with tbn 
batlorj", or by any other interruption. The 
rapidity and completeness with which the iron 
loses its magnetism depends almost entirely on 
its toflneu and purity. Anything which tend* 
to put a strain on Iha moleoulcB of the iron, such 
as tiammering, filing, twisting, sadden cooling, 
vibration, ic., render it liab e to retain mag- 
uetisiQ, or increase its eoertil.rt force : wherBal 
raising to a high temperature and very gradual 
couling, which allows the molecules to iang« 
themselves with little or no strain, funishee a 
soft iron, cminvntly inc-ipahle of retaining mag- 
netism, or possessing litUe cofrcilirt force. 



PATTERir MAXlffO.-XlV. 

(CentiHwid /run pagi '^^i, Vol. XXXVIJ.) 
Plywbeele end Strap Pnlleye 

ARE made by similiir methods, and permit of 
very lilllo vuriatiun in design. Wo mat 
divide thcni into two cIubsim simply — those with 
. and those with wrought iron arms. 'ITib 
former are the more rigid, the lattor are the 

Taking flywheels first in order, wo shall fil>d 
lat ezci'pt in tbe case of standard wheels made 
for engines which are a speciality, and which, 
therefore, require a n>petition of castings all 
exactly alike, very few flywheolB are made from 
- ■■ ms; but ar,> struck up. If, however, we 
o make a pattern for ono ot tbeso slandaid 
wheels, or even for a small engine of one or two 
horse-power or k'Ss, we should proceed aa (ul- 






.'SOf 



Buildup the rii — . 

ease of a toothed wheel, p. lU, and lock the 
ms together, according to directions ateo pio- 
Dusly given, p. I!ll. When the rim is built up 
U> holt Its fiUl thickness pliu half the thickoeas 



ofai 









-othe 



diameter, and notch oi 

ends of the arms. Gluo these in, and above 
them gluo on llio rcmaiuing coursos of segments. 
Then comjJilc the lumiog of tho rim, and work 
the arms to shape. [Fijr. 63.) If the wheel were 
large it would be more convenient to work'lhs 
arms, before glueing thom in place, leaving only 
Ihe radii whieh mcrt;u into tlie rim to bo finished 
in poBition. Suitable bosses will then be turned 
and screwed on the tcntro of the wheel, and &» 
core print pat on the centre ot the ooe ii 
down side of the mould. 

But BuppoBo we have to make a Luge w 
ranging anywhere between Stt. end 12ft. J 
diameter. We should procood in th' 
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should nuike a lx)ard clLanifcrcd like a loam 
board, and, like it, fastened to a centn) biir, to 
dtrike a ring of sand of tho Sfimo diamctt^r us tho 
XMjriphcry of the wh«;cl, the top idpo of which 
ring would ho struck off level hy the iKMird to 
form tho joint for tho top of tlie mould. Tho 
diiic inclosed hy this ring would bo struck to a 
true plane of siind at a depth bolow tho joint 
oqual to the thickueMs of th(> wheel rim. During 
tho process of striking, the sand funning the 
outside of the rim will bn.?ak away and fall down 
to a certain extent. A sweeped piece, workod to 
the proper radius and depth, will therefore bo 
necessary to mend this up smooth and sluirp. 
(Fig. 64.) Further, if the flywheel bo shallow, 
tho striking board must lie modified a littlo. 
From tho inner diameter of the ring right away 
to tho centre it must be cut deeper by 2in. or 
3in., thus recessing tho bed Wlow the edge of 
tho rim by tbit amount, Fig. 65. The object of 
this is to get sufficient depth of sand and grid 
n>om in the cores which arc to form tlio arms. 
There should not be less thfin l^in. or 2in. for 
sand, and lin. for grid allowed over the thickest 
|)art of the arm. 

Two cores, ]>laced tuce to face, make up an 
arm. They aro joint^'d iu the circular plane of 
the wheel, and extend from tho inner diameter 
of the rim to the central boss. If, then, our }>od 
wore level with tho odg«^ of the rim, our corelK)x 
would be just half tho depth of the rim. If tho 
corebod were sunk lower than that edge, the 
corebox would bo thicker by that amount than 
half tho depth of the rim. 

To make it, it must 1)0 sufficiently "wido to 
give 3in. or -lin. in breadth of sand for jointing 
where the (*oros abut against each other around 
tht; boss. There slu >uld also Im' enough sand to 
include the radii or hollows wh«.>rc the arms sweep 
into the rim. It will bo framed together in th(.> 
usual fashion of rectangular con^boxes, with two 
sides, Fig. 66, liaving their two ends kei>t in 
])osition by shiillow grooves. The end, which 
represents the inner diameter of tho wheel, will 
bo hollowed to tlio same sweep as that duimoter. 
At the oppasite or boss end, two symmetrically- 
ahapod joint blocks, a a, will bo fitted, including 
between them an angle of 60'', that l>cing the 
angle which the cores will occupy in rclati(m to 
ea^ othor in tho mould for a six -armed wheel. 
On one odgo of tlio box so made, a bottom board 
will be dowoUed. 

We have now our box in outline, requiring the 
am to oomplflte it. Ab our ooret -aro to be 



jointed in the centre, both top and bottom cores 
are evidently to bo alike, and our arm will 
represent only a /id (^section. 

Oft out three pieces of wood, ropri'scnting re- 
spectively the straight iK)rtion of tho arm, b — 
the sixth jiart of the boss including the hollow 
by which it sweeps into tho stniight arm, r, 
and the sweep curving into the rim </, each in 
hidf s(>ction. Dowel or screw thcso in the centre 
of tho corebox on its bottom board. A sixth 
part also of the core print may bo put on the 
}h)ss segment, if the box be deep enough to allow 
of this, or the core may be centred in tho mould 
after the cores aro laid in place. Notches, e «, 
will be cut out on tho top edges of the core box 
to t'ike the grids, Fig. 67. A grid is a cast-iron 
frame of lattic(;work, which tho moulder uses 
for th<.* Mime ])urpose as the bricks and plates in 
a loam mould — viz., to give rigidity to tho core. 
Those jwrtions of tho grid which project beyond 
the core are in this case also used for tlie pur|)OHe 
of screwing the top and bottom cores together 
before casting. 

The cores, when made, aro dried, blacked, 
jointed, and laid in the mould, as indiuitod by 
the dotted lin(^s in Fig. 6S. There will tlicn Ik> 
open spac<'s a between each double core, which 
must bo iilU'd up to form that portion of tho rim 
not already formed by tho swooped ends of the 
arm cores! These inten'als nuiy bo filled up 
either by distinct cores, involving a box, or by a 
swoop against which the moulder will ram green 
sand, similar to the one used for mending uj) tho 
outer sand, but cut in tho opposite way — viz., 
hollow, and of tho same radius as that of tho 
inner i>art of tho rim. 

Then there remains the top of tlio mould. This 
is struck by a board, and in loam generally, 
Homi'times, however, in green sand — viz., or- 
dinary moulding sand. If in loam, it is struck 
on a circular cast-iron phito, roughened over as 
usual to hold tho loam ; if in gnien sand, a top 
I>iirt box will bo used. If the cores are deeper 
thiin the rim, as in Fig. 68, tho l)oard wiU bo 
shouldered as in the bottom ; in fact, the wime 
I'/oaid will suffice for striking both tho top and 
bottom. This completes the wheel as far as the 
pattern maker is concerned. 

But in wheels running at high speeds people 
have learned to distrust cast iron, and though the 
massive rim is still retained, it is preferable to 
make the arms of wrought iron. In wheels 
made entirely of cast iron the disproportion 
between the heavy xim and tiM cota^nxik- 



tivi:ly slight arms sets up initial strains within 
tho casting, which bca»mc a ]>erpetual souri'e of 
insecurity. Ilenco roasim and experience hai>ie 
decided against the vun'. of such whc-cis for quick- 
running machinery, and in favour of those with 
wrought-iron anns. Th<< strength of these also 
must bear a proper n>lation to the momentum of 
the wheel, else they will twist off close to the 
boss, as I have seen in more than one instance. 

To make such a wheel, quite a different mode 
of procedure must l)o adopted to that just 
described. In the first placo we shall make 
the rim in another way, though still without a 
complete pattern. We shaU have no board, hot a 
sweep of exactly the same section as the wheel 
rim, and a foot' or two longer (according to the 
size of the wheel) than tho sixth part of its 
circumference (Fig. 69.) Exactly one-sixth part 
of the inner circumference of the wheel (= its 
radius) will be marked on the inner edge of this 
sweep, and on the centres so marked prints and 
half bosses for tho reception of tho arms will be 
fastened. 

Then the sweep with its bosses and prints is 
rammed up level with its top face, and drawn 
from the sand. It is then cJirriod round exactly 
one-sixth of its circumfei'cnce, and its right 
hand print and boss is dropped into the impres- 
sion jiLst made hy its left-hand print and boss. 
There the sweep is again rammed up, to be again 
withdrawn and removed, until tho ring, with its 
six bosses and six prints, is complete. The reason 
why prints arc used is obvious on a moment's 
consideration. The wheel being moulded in' 
segments renders it impossible to ram up a top 
part in place, as in the case of a jHittem, and, as 
a consequence, tho only possible way of making 
the top half of the l)Oss is by a core. 

The corebox will consist of a rectangular 
frame having one side swceiHnl to the inner curve 
of the rim, and a bottom iKNird on which will be 
fastened the half l>oss and print (Fig. 70, 
enlarged for distinctness. ) These must be exactly 
in tho centre of the box, and of exactly the same 
shajK! and size as those w hjch are fastened on the 
recCmgular print ; otherwiwj there will be over- 
lapping of joints in the casting. In fact we 
always joint tho two halves and turn them 
together ; then, taking them ajart, use one for tho 
corebox, tho other for tho pattern. The print 
in tho boss is of the siimo diameter as the 
wrought-iron arms, and that part of the arm 
which enters the 1k)ss is jagged or notched in 
order that tho cast iron may embrace it the more 
Bi'curely. 

The mould for the rim having been completed, 
the arms aro laid in tho prints i-cady for their 
reception, tho rectangular cores are laid over 
their ends (each in its print), and tho entire ring 
is covered with a flat surface of loam or green 
sand, llic rim is then uist and allowed to 
cool. WHien cool, but fiot t/uite cold, the boss will 
be cast on the other ends of tho arms, which also 
will \m notched to prevent possible loosening. 

1'ho reason w^hy tho boss is cast on after tho 
ring has cooled, is tluit the contraction of the 
ring in cooling is so largely in excess of that of 
the 1k)ss, thiit tho rigidity of tho hitter, by 
preventing tho arras from coming inwards, would 
infallibly eithor }>end the arms or fracture the 
rim. Ilenco tho \nts» is always cast when the 
rim has nearly, but not t|uito, done contracting, 
there being, of course, a slight amount of- 
shrinkagt? on the boss. 

A complete patti»m boss is wanted^ jointed in 
the centre of the arm bosses in a tlirection parollel 
with tho pbme of tho wheel. The boas mould, 
also, is made in halves, and usually dried. 

{To be continued,) 



FBOF. KLINKERFUES' IHFBOTED 
HTGBOHETEB. 

A N improved construction of hygrometer has 
j\. been recently patented in this country on 
behalf of Professor Klinkerfues, director of the 
Giittingen Observator}-. The invention relates 
to hair hygrometers, and is also applicable to 
other instruments in which the nygroscopic 
qualities of the human hair aro employed lor 
indicating the relative moisture of the atmo- 
sphoric air in combination with air pressure and 
tompcraturo of air. As a hair or a hair-string, 
of quality and preparation as used for hygro- 
motors or weather instruments generally^ ch&n^^ 
its length not ^si. \gwOTaaNxvo8iL "^o^Rsi^iss^Nfe N^ 
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the p&rt eiiuumod, the image being receiTed by 

evapiecs either direct or, whros neceaeuy, 

ei bemg diverted in tha proper direction througli 

jeiter'i originaJ gastroicope in particular wai a 
rrel of ingenuit; in the vuioui Bmngamenta 
allowing the walla of the stomach to be 
iminated and eiamined by the aid ol lenaeB, but 
I apparently ' ' -* '-^ -- — i?--i-J *-- 



a BimpliOed form ii 



^bedbi 



ail an oil pointa), which luu been dsTieed by 
lin collaboiBtion with Herr Leiter. 
rhe tube A (Fig. 1) is 65 cm. long and Umm. 
ck, ondiabent at FataDangteofToO". At B ia 
I [datiniun wire for the elednc h^t oorend with 
laa> plate and oonneoted, by wiies miming up 
itnbe, with the key C aiM a Banaao battel^. 

b being ihown at D, a ' — ' 

iTwt the lower end^tiw tube beooB^ heatadi 
— -"inadditiraialtabsfor ' ' — '-'- 

-*■ whWi 

bEpL 

Md^L'irtwnthttviikinMll a; 



Tlie optioal amaratua conmata of a piiam am 
objectiTe at E (the ptiaoi being rigbt-angled 

ocong ai a reflector to tranamit the raya from 

aida of the initnmieot op the tube), a aecond priam 
at the bend at F, and on eyepiece at O. To pra- 
renttheglaM plate at Bfrmn being Dnearedwiiilat 



metal shutter H elides over it, and can 
took by moringthe collu at J. 

TheftKtis enforced in italics that the 
can be introduced into the bottom of the atomach 
without difficulty, and FiK. 2 ia given in illnatia- 
tion of the atatemsot ; another tlgore showing tho 
advantage of Uie bent end in allowing different 
jarta to be illnminfltcd and obeerved by aimply 
rotating the tabe, the atomach being distended to 
facilitate the eicuraioos of the tube. The authors' 
pamphlet eontaina not only a very full deacriptic 



Dr. T. Oliver deaciibea a aucceeatul ezperiment 
of examining the interior of a patient's Uvei by one 
of the small owon iaoondeMMut lamps described by 
Hi. Steam, The appaiatna used was an electro- 
riatad braas tube gtm. fay ll-16th* inch, clowd at 
tlM lower and by gUa^ down iriiioh was inserted a 
nsROW ejUndar eanjuw a lamp and wirea. Hr. 
J.B.^Tne(aFsllow<7the B. H. BocieW, who 
'. the anangemont, eonBdns it to M mndl 
than Ldter** pUlnom win, m 'A TO«a>l 
ly pure li^ and devdoB" m WC. 



J«aIeS 



le demoustratiDD jiut 



throDgh very smaU brass tubes, iaoude to oiiaalate 
round the lunp. The light from this lamp is pn- 
tectlypnre, and eibibita the condition of things fn 
their true and natural colour. For prolonged 
observation I should prefer to use either a Qrava'c 

or Dimsen'fl battery, but ii 

referred to, four cells of 
batteiy were employed oud uuwered admirably. 
It is advisable to have as great aprasiueaipOBsihla 
for the water supply, so as to inaure peifsct 
circuIatioD, and far tlus I appended from a hook 
fliednear the ceiling of the room a tin can containing 
water, connecting it with the bran tubes by means 
of lengths of indiambber tubing." 
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BESTHELOT OV EXPLOBIVES.-IV. 

EnWEEN these two limits there is obaarral 
an entire series of intermediate stagea of an 
itod number, as ia ahavn by the d^arent 

irtdch allows the tninaf onnotiou from 
o a real detonation, it th& ^*m 

\ tawmaSftl «l \)aB <ife>i»Tpoto»&^^i- "-- ■ 
i\ M.'^nAooa <A ^&a 'Aiajsi!* "A '*» » 
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. j'wr.isU wh«u the P! 



. >-r ;l~t; iL« fint tvai-tiua 



..Tvi TT rc=.irk-^{ apc-a tbi« in 
r; i.s^:; : i; air Iw ob*' rred 



tiiiii'. iulii thu miJat of the first lafeis o[ the eiplo- 
livo luUitatiee reachod bj the thook. 

TliP jihcuoraniia which we huvo de«CTil)cd havo 
liaJ reli'H'nco to aolid or liquid eiplosivea, but tiie 
(tnseoua comjiound* and the detouating miiliiroB o( 
Knw givu uiuiUr reaatti, tbaie throw a still graftlBT 
li);ht on the thuKir;. Id realitj ths chemical tnmi- 
(unuatiou of Mich a gueau nuxture muy act with 
rerj diRprcnt rapiditiei according to the mode of 

Eipagatiim of the decomjmidoD oiof thebiiniiac. 
t ui brgiu with a compreueil gas formed with 
the absonitiuii of heat accanUug to its elemeata, 
- ' - byiwchlorou* acid (CI - O = ClU obso(b« 
-——'—- '" ■ " C,H, abMrb* - Ol-o) 



or cyimogen (C, + K, = CiX, - 

ii ducomiioMil iu inTene proijorti 

tor instance, ■> wh^t we obtained 



to (he liberation 



with the hvpochlDrous goa, hcat«d below lOU'C 
oi tniviiwil by an electric Bpojb, or placed in 
contact witli a body in ignition ; tbe gas detonatea 
at once, rtiiroduciog chlorine and ox^'geo. But it 
ii iiDl the uimc with acotyliue doc wi|£ cyanagen. 
Tbrm gawi nritbor detonata by the influence of 
heating nor by the influenco of the electric spark, 
alth.ugh tln^y are decompoeed by them, little by 
liltU, and without exploding. Ou the other hand, 
I have found tliat B quick shock at mercurr 
fulminate will cause them to detonate rapidly witn 
coLiidenibU tlirae, •epantion of their elementa, 
c^ubuD 3iid bjdrogen in the case ot aoctylciie, and 
cu'bon and nitrogen in the case ot cyanogen. The 
experiments have recently bean descritied in tha 

Tne exploAve miiturei formed by the nnion ot 
oxygen with a combuatible goa may olao bum with 
eitn^cielT r.irriijg rapiditjei. according to the 
m>-tLfri of tbe pripagatiim ot the chemical itactian. 
Wv hire cited the experiments ot M. Buusen. who 
BfLt it iK«5ible to Bi t)iD rapidities of 
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officer ihow that D = 

re laid on a nil, D W) 

C. nil iiiifl III jilii mill 111 ii|i laift II 

theeontraiT, arslas. Wh^ » Mffii^ ii— 

pended iu air U»ei« is no drtnaatina Ifafcai^ 

perhapi becanaa tha eaitiidcB netfeHaftad^ 

recoU freely, which .it-i^iA, tba TkbM» <<■■ 



<u of a nuiti 

I 0^4 tW 



« of hydrogen and oxygen gas. in 
^-.nLDus, at H metiea per second. 

mixture of corlwn monoxide and 

^T ■. -- j" ~i.T i-j?;';,; tie' ixyzffU at only a metre. Thew are experiments 
.,-. - - ^ -..' zjj._ '^ .,-: »it-2»t:t 1 i»«'l on the retrogradati'jn of the flame back into 
' " j iL^ lainure. wliile Bowing out into the almojpheTB 

. „^_..„ liJ-iujh a narrow opening. Unking rsMUtly 
- . ■ji.ivrakira these eip*? 
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„ _j iT'u'tube 5m 

;^V:m! di»int!*r ojujI to M 
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-ving a 



ipible of &ing 
H.mi^iimf* cliwJ at it* 
ibet'i metres in lenph. 
"..SAtJi.": ^ Ihiok ialiumbUr tulw 1" metres 
• Ilv D.au c( a ^I^^ciJl anan^ra-?nt we ore 
--, iv'-l-vrtl* piasiia- ot the nii.Jive wave. 
,.: .. -1 _ 1, • !■..;■ .■ sf the fjt«, IhfU 1-inber l-u. 
. liijiv at i;.e -1.1 -t tl^ t-iUf. and aU.i we wen- 
- ;■ n»--**-r'! !i-= t^™* iLir*"'? **" 
! V^i". I*ai>i2' t. Ttei* eijininciJM ■ 
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_ If .1 It i-'t. 

:- ivai.is ci»tiine»c'.>icJ; uu »:-me c-cvjuiinu 

witrf-t'w*' ii riz-ifiallT. and on olLii* thti 
JtJl'.-4 r^rJ.:»^T. "«id nnJer fS^tt^. 
!■"« T-'v h»d l-r-JTed to us that Ihi 
i^iii jr-'l«8"*^ '"'■^ ' rapiditr . quill I- 
.iiii, ;i i;.*trt= per te^ini a» wtll lor th. 
'- -,; i.vdi aHi aud ixjiMn Mfur the mixture 

-i, ?. "lo'^JX.Ie .ind oiTgwi- 

J, i'jM-LW belwetn these results and those 

!.«..r--.,Mj^'^Ibj5l-Bun«n ' ' ' 

■- ranaK'A a- cMJitiinr '' 



^^r'.'j-T »ii»'ran«it» wei 

'••r.!.'': lutwMU tbe two 
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Tbe'gaaesbunje 
re cooled by cental 

kinJd ot combustio 
liiih exists between 



•■II lb w" -■' '"^ „..-Ji'-nt ot tbe different 
'*ZL Lak-^'lia** oontuswily and in an in- 
■ J ,, nvi.*r and their sadden detonation. 
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''",.,' i,'-.»»iii»l.aJoj['juiii«t*rpn!tation. 

I " ■<" ' . . *. I ■.»<■ rrrcarde'l tl* dcvriopment o( 

' , .-vti'rfii eiUiW from tbe jK-inl of 
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tl.' ■.I.'<ll'« "' ""''"'T »'.-th'>d of 

" '," at a'/i'iUii-i and by 

( .,r <i;rtuin V'li'l tc/lKt 
rt^ii|iiil<^ in Ihech'^ieal 
,w*t..f irh^tar^caJW 
■l,iM- •■si'V-nm w&.' 
I. .1. k ii'iwn fa^t* r^Uli" 
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: facta- A Jin aai i la cannot ^B4i 
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detonate by Jtaia a< a fata . 

Joininc oartijdgai to iWiaalii. ■otas^rkTM*- 

._jt andl>y dinet ikxk. htf •««■ b«B aSBn. 

In this way an mdrfnitr nnaslwr i< ^rtaiy^ 

' -n a ngnlar eoaaa, aaf ka aafc la 

Tha ifi<iiMira to wUik At gMk 

may be iropagBtad ai» nrhtivdf 
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Dynamite simply spraad along ftctiu»di— > Is 
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mi^ in Austria bara giTio ^Bclv ^Mk. 

They ban shown that tlM axpkwB > sa^N- 

nioated either in tbe free air witb iiilii nh '*■, 

elas thmiuh pine koaidi 18^^ 4b^ k a 

1 tube with a diametn'= 0\i ^^ sal a 

Ire in length, a oaitiidge that is fwd tf sM 

ismity has caused the detooatiaB ^a^Ailp 

the other end. Tha aiploaon > d Mb 
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^ itmisaion. An exploBon whisk »H«aBpHiii 
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It, accoidiUK to the expoiB^^ ^ads If 
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I. atloiriuK them to ikr, and 
cannDB them to odlisn to ilightly damped 
iti bj the Bpplkatioa of eonndonble piemiie. 
work of gumming the bock of the photagnplis 
■e Teiy qoiokly performed it a, bniad bnut u 
, liutuuie gDmjmiug of papoi iinoiradutiiict 

1 in Loodon, it ia more if* — ' ' ■" 

to be gummed, more 

■ ue piinted upon whole. _ — ^_, — , 

nine nzo ai the ordinur iheeti uiea for 
igraphio perpoiee (17} by'2ll),eaiibegiunmed 
indonfor aboat 10a., t£i> iiun indndiug the 
The gummed picbum ue next tzimmed in 
joal way, when &11 ii leedy for the work of 

wd i* Tery lightly damped on the fua with & 
^, the RUmmed photo^ph ii plaood in 
Lon, and the whole u quicldy run through > 
ir&phic or a roUer-iireu. For len moisture is 
red than might be supposed, as the prenare 
;■ to the BUifaco that water which hus soaked 
±e card, and the moantod photograph, when 
I from the press, is, to all appearance, aa diy 
it had oat been damped at all ; and, what u 
important, it has no ti^ndency to curt. A. 
th lithographic stoae forrus the best basis upon 
h to lay the print when the prcsauro is epptiud, 
L iheet dI smooth card or glaze board should be 
iTer the picture before the leather tympan is 
1 down upon it. Assoming the pictures to be 
dy gummed, about four hundred per hour con 
nountud by this method, and it must be 
mbered that the effect of the preasureia almost 
falent to rolling, 
refer has long he< 
is country and abroad, 

I been introduced with advantage , 
3S. A small litbograpbic or autagraptua press, 
tile for work up to about I^ by 10, can be 
aed for a very moderate tam.—l'holojriipAk 






ANIHAL INTSLLIQEirCE. 

)OPrD<'0 the terse lanijuage of Shflock, we 
may ask, Hutb a dog rta«an i And, falling 
i more lengthy stylo, we may inquire. Is its 
□ing at uU comparable to that of the human 
[? Wb think bolh these questions must be 
cred in the aflirmatiiD. Those who differ 
us will certainly admit that the posseuion by 
of a lan^iafie of symbols must have an 
noni influence m increasing the power of his 
Isctoal faculties. So much, indeed, must " ' 
le case, that what is really only a dilferenc 
36 is Tet ao stupeadous that an intellect, 
net of the employment for ages of word signs, 
t be thought to be an altogether new and 
nat faculty. We are inclined to aeaert, how- 
that almost (ho solo essential diSerence 
eeu the intellect of tlie dog and that of the man 
be traced to tlie above cause. A dog can 

■,y using symbols. It' ' — "-- 

fan object, the olfaot 
1 agent, the auditory impr 
ding body for the term* of its premises. 

Sas these may seem, yet the nkind of the 
successfully grapples vrith them. The dog 
cs from tlie ideaa of concrete things, alUiough 
lable of abstraction and of the formation of a 
i-ption. Devoid of generalisations, it deals with 
culius ; but it does reason ; it lutntitntee one 
(or another ; it weighs and estimates at their 
value the Bucceeaive mental images which 
ut themselTCS to itself . Everjone knows the 
:iouB mumury of the dog, not only for what it 
een, liut for what it has smelt and heard. The 
tory sense in many apecioa is truly marvellous, 
ita mcntul grasp or memory of the same is re- 
lable in an equal degree. Ho division can 
tilically be drawn between the memory ~' ~ 
icape by a dog and the recollections e 
lutjy a man. Moreover, the dog is not simply 
chanism, the result of hereditary action. The 
idual cau Icaro new things— nay, oven execute 
itcx mental feats, for itself. The following 
uee, which forcibly iUustratee the power of tht 

utlemau last season bought a imddle-agedbtui 
:tr, wliich with his good qualities aa a ' widc- 
er"' and "staunch pointer" combined the 
Ity of retrieving partridges. When the snipe 
)U commouced in (Jctober, the dog took nc. 
e whatever of the " longhills," hut looked 
. them as VL-rmin and drove them away. After 
{ out about sii times snipe -ehootiug, finding 
hid muster shot these birds, the do^ stood - * 
■uijie, and, when killed, dropped it at t 
nnau's feet. The instance is uertainly r 
^able. Such a faculty of ready apprehenaii 
:reditable performance of a lUflicult mental 
Ifoi it must be remembered that he had his 
litary iufluences to overcome] would have been 
1 with delight had it been manifeated by a 
who hadnet the knowledgeot spoken language. 



8CIENIIFIC HEWS. 

TU£ dt-ath ia unnouncod of l>r. Ilcniy John 
ilayles liond, formerly iU^pus l'rufi;»»i.* of 
Physic in Cambridge rnivtniily. 'I'liu dettused 
gontlomun f/an bom in IBOl, and in IHal was 
inducted to thv chair of Thysic, whiih ho held 
for 2 1 years. It was mainly owing to hiii ad- 
vocacy that the Natural ScimceB Tripoa wua 
eatabUshcd, and the study of medicine rcccli'od 
rewards and encouragement from the Cniverwty 
which it had prot-iously unknown. 

Mr. Cromwoll Flcotwoid Vurloy, F.R.S., 
U.I.C.B., &c., the eminent clciitrician, died at 
hia residence, Cromwoll House, liexloy-hcutk. 
on Sunday luat. Ut. Varley will be remembered 
as the clBCtrician ol the Electric and Inter- 
nationid Telegraph Company, who wi>rc the first 
to sui:ooBafully lay a cable acrotta the Atlantic. 
He also patented many useful invcntiona, one of 
these bomg u musical telephone, which ho pro- 
duced in IH70, and which wua played on at the 
Queen's Thiwtre, Long Acre, in Fi'truary, lb77. 

Mr. Thomas L. Plant, the well-known mottoro- 
logiat of King's Heath, ISinningTiani, died sud- 
denly last week in a carriage on Ihu llidLuid 
Itailway. Ur. I'tant had kept a weatbiT diary 
for ovitr 10 years, and frLqucntly isuitributud 
notce on meteorology to the news|iap<^rs jind the 
procuedinga of scleiiliGc sooietit.'a. The dectiaiiod 
WHS in his Glth year. 

Tempol's second poriodionl comet will pro- 
bably bo visible again soon. It vuB diixxivcrcd 
on July 3, 1873, und on its rt'tuni pusti-d peri- 
helion on August 27, I17S. The p riod is atmut 
twelve montlia shorter than that of Tcmpi'l's liriit 
periodical comet, which, discovered on April 11, 
1869, rotuniod to purUielion on May 'J, lb?'), 
and May 7, 1»79- 

Aecording to Enoke, the period of the comet of 
iai-> is about 70} years, and on the 1 Jtb inal. it 
wiU be aeventy-onu yisirs since it was in peri- 
helion. There arc rc&sons for liclicvinj; tlut its 
period ia somewhat longer thanHlncku i-alculuted, 
BO thai another appearance may be uxjiectcd ul 
any lime within the next few months. 

Tho Saturday evening lecture, during tlic 
meetitif; of the British Association, will he 
di.'Iiverud by Sir F. Bramwoll, whu will dia- 
courso on "Talking by Electricity " to thi- 
"oporative claMCS," who are [mpularly supjiosi-d 
to form tho audirncu at the t^lonLi y evi ning 
lecture, in large towns such aa (.ilasi^w, Ilir- 
minghnm, and Liverpool, a conaidrnibio purUon 
of the audience may no doulit im d-.taiiKd aa of 
thi' opi.-ratii'o cIohb, but at Southport there are 
not many of theeort of working mi-n who go to 
Bcicntilic lectures. There is, however, during 
tho fine wciither, a reguhir influx of visitors to 
Southport on tho Saturday, and the nuthoiili"." 
arc wisely tuking measures to jirovldu an 
"ovciHow " lecture should it bo neceasiiry. 

The fate of the Dutch Polar Kx[>dlition wax 
known soon aftttr tho ren'urd wna iifftnul : but 
no one earned tho money, for thi- ncw« wus 
brought by the ..Vorrfiwuit/oW, which towed Iht 
LouUe into hiirbour, and brought tho murnKTS of 
the cipiilition and the crew of the I'bi'iir, iin<l a 
despatch from Lieut, lluvgaanl of the Ji-jiiifi&Hii. 
which WHS in the Kara Hen, idl well. It nppiiira 
Ihiit tho VarHa was severely cniahiMl by ice, iinit 
ultimately sank on July 21. Tlie Loiiin; which 
left Hrcmtn on tho STth of June, on a trading 
voyage to (ho Veniaoi, lost her propeller. 

SLr. 5Ia]'or haa informed the lniogra]ihi<jli 
Society that the ancient chart whiili win dis- 
covereil in IciJ/ind by Huron Nonlenskjrdd, liaa 
arrived at Stockholm. Mr. Major stales tliat in 
his opinion the relic ia not a eopy, as *iipp')«Hl, 
of Zino'a ch:irt of \hai, but ia of a later date. 

The Itrighlon electric railway in wi far suc- 
cessful thai it is proponed 



jiiilley on the axle. The truck i> about u 
quurCi-r uf ii mile lung, unil in one dtri>'.'tion the 
ciirruru ^it the lUtu uf five iiiili'M, but rotiima 
Ht the rati' of Itn milcH an hour, llrdiniiry 
Hnngn rails with loiigiliidinal nli'i'pcn laid 
on the shin^'le form tlio ■■iini-," anil the nils 
alone are MfA as cuniluitur^. 1 lie luM of cumtnt 
being only 5 per cent, in dry, and 10 per ci,nt. 
in wet weather. ITlo coul i« tiid to bii only a 
little over one hulfponny |nr iiiilp gxT TKisaengiV, 
i.e. the rust of iiuTyliig U t<u»U!iigen 60 
jonrauys of half a mile is liii". f*d,, which in- 
cludes 1.^ ju:t cent, depreciation on CiOU : but the 
railway in capable of doubling its tmflic wiOiout 
increasing its eipenditiuc, cicc]>t for gas. 

A cabman in Vienna is said to use electric 
lamps on hia cab, and in one announcement wo 
naw it stated that he obtains the current from ■ 
dynamo mounted en or driven by the axle \ 

In fourtron days five aciidenls with hyilruulic 
lifts lire stated to have occurred in tho Oily of 
London, four of them fatal. Some of these acci- 
dents are due to (lOIa down the shaft through 
unguarded doors. 

Some evidence tcnJino; to disprove the theory 
of the prophylactic ucUon of copper has boen 
sul.mitUd to the AtsJemiu do Mcdccino by M. 
Unilly, of I'hambly, in the department el Oise. 
An pj]»riencf of sixtefn years' duration in ton - 
noition with h factory,' where workmen are 
largely employed in eopiH-r, has shown that the 
emploWs aic not in any degree exempt from 
typhoid fever, eholcraic diarrlicea, and other 
iniGctions diseosi'a. M. Uiiilly's paper has been 
n'fr'rred for criticism to the mmc c<niimiBaion 
which ia already engaged in reporting on M. 
Iluni'a hypothesis. 

Momra. J. A. AJIen, Klliot CV>uea, and W. 
Hn'wsler have culled a mi'cting, to be held in 
XewYoili on (Jept. aO, (or tho pnrpoao of found- 
ing an American (.Imithologilts' Lnion. 

Mr. Linfield, ol Margat/', who exhibited his 
flying machine at the Kngineering exhibition last 
.luly, has triiid it on Ihi' West Urayton fUilway. 
'fhe machine was plicod on a truck, and drawn 
:it a ilpnr'd of thirty niileB on hour, when, aa the 
news "p.ir.*' hits it, "Mho nciiihine roae in the 
iiir, but the inventor ilid not aai'ond with it." 
We believe hu ivas quite satisfied with the per- 
formance. 

A mci'ting of science nnd art leachere was held 
in Newcastle- on- Tyne on Monday, 27th Auipiat, 
\iiH, and it waa dot-idcd to form a branch of the 
Associiition of Science and Art Toachera. Dr. H. 
Kvira was elected preaidcnt. and Mr. Willinm 
John Gri'y setrctjiry. It is intended to hold a 
genenll meeting at Christmas at the Filswiik 
Institute. 
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gers daily, 3.'i0 : but 
car nai for eleven hours without interiniasion, 
except to discharge and take n fresh lead uf [kis- 
sengers. Tho motor ha.i a pulley of oin., and 
riina at the tatu of 700 rovoluliuiiB ]H-r uiinutc. 
This pulley, by means ol a belt, drives a lOin. 
pulley on a coimtersbaft, and that again drives a 



1T8EFUL AND BCIEHTIFIC NOTES. 



ailehriat BchoUnhip*.— The OQehrist En- 
gineering Entiunce Scholanhip at Uoiveraity 
College, lAudon, wdl be opon to competition at the 
end of aeptember. The conditions of examination 
are this year somewhat altered, ia a direction 
which phucs tlic scholarship better within the reaob 
of those for whose benefit it was founded. The 
detailed regulutioos can bA obtained on applicatioa 
to the secretary of University College. Tlie follow- 
ing is a summary of them :— Candidates mu^t be 
under nineteen years of age, and must bcnd in 
notice to compete by tho iWii of Seplamber. The 
subjects of examination are— (I) Elementary 
mathematics, and i^l) any two or more of the 
following five subjects : —Meohauics, mechanical 
drawing, essay on one of thnio given auhjeets in 
connection with mcclinuics or engineering, French 
or German, the use of tools, either caipentera' tools, 
or the hithe— wood or metal— or the file. Hie 
scbolanhlp is of tho value of £3-^ per annum, and 
id tenable for two years. There ia also at Univer- 
sity College a Senior Engineering Rcholarahip. 
awarded at the close of tho session, of tlUO value. 

FancbiilB' Boiler Plates,— A most rfrecfjv(r 
special tool in tho Baldwin LoeoinotiTe Works is 
that for punching the rivet holon in tauk sheets. 
The [oug sheet is fattened on a travelling troUey, 
which ia moved under the punch by gfaniig. At 
each stroke of the punch tho sheet mores tlie proper 
distance for the next hole, and it gnei along 
automaticallv till evetr hole iu the row is punched. 
The flipot is then movml ko tlint aiiolhcr r.iw comes 
in lino witli the puiich, and the work prorceila of 
its own accord. Aa the distance between tlie holes 
ia regulated by on unvarying train of wheel treUi, 
each sheet is nn exact cnuiiti'ipiirt of the other, 
and the holes come together with esactneia ready 
for riveting. — Amrrieaii Maehiiiiil. 
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^isL br Sin. : now p rocee d 

dz&wcr from ffaue pieeei 

iad tenoning it togetter. 

3ft. 4#in. long by 1ft bUiL, 

±rt. 2in. bj 1ft 61^ 

'2ft. between, mTing lin. at 

M And ran a wnnat lin. 

:£te frac. turn ia:y|faer 1ft. from the lint, Aea 

^m die leoond, tiien 2in., lad 

i iE.otber. and so on aooei endi, 

je_'»p aad bottom, only leave l^in. 

yoar diiael ad cut onaU 

lad &e fint Izn. piece, leaviiig tte 

now take the frame jtm 

ae lad ±<e bcttoci,pUoe them in the eovv 

&^c: edfle imwazds: find the oeoiR, 

f:^ zm, 4aeL soe <n centre, mark and dmr 

hi^r-m v:i± H'ixv, tnncfer the linea to both 

zi '±1^ zr.VmJo. jkcd frame, place them flat <m 

'^r irr^jti on top with the fin. piece 

-.i-r &« front of frame and flie pan over 

^ :i bAT» dnim en the frame and Dottom: 

:2. t:-:: ^jLzksng awl draw lines along each 
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side of the pina : then cut holes so tfait the piu 
will just fit into the frame and bothn; nov 
•Ireas and square up your other two 3ft. tiin. 
lengths to 3ft. 5\'m., aud dovetail them into the 
top of your ends, keeping the 4in. one to &e IrcmL 
and allowing it to project |in. over the fraat. 
Those that do not know how to dovetail had bettor 
get two cuttings, and work away until they leso. 
as no amount of writing will teach them. Xot 
sharpen your smoothing pluie, dean and ■ad- 
paper all the insides, andyou axe ready to pot jeer 
cabinet together. Firet take your bottom, gjne 
the pins of the division, nUce them in tiw hobi 
made for them, turn uiwiae down, and wedge Mf 
firm. Serve the frame in the aame way, then ton 
it on one end, nail on the end along the bottom, 
serve the other end the same, turn it on its bottom, 
glue and drive the top rails, then it will havethe 
appearance of Fig. 3 : but be sure that it is sqain 
and fair, and we will finish it inour next. I taxpt 
to say that the frame would project |in. over me 
front of the ends. J. P. 

A. 8IHPLS TBLEPHOWE TSAHBlOTm. 

[J21770.]— I YKafTUSB to send a sketch and d»- 
scnption of a microp!u)ne which I have fomdto 
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• ■•wAT^i r^-t'ii ii'.'v thexL. over and shoot the front 
-,^-' *:rA:'i:ht aud *quAW . but be sure and make a 
,J^- - thorn. Now sharpen and set your trj-mg 
I' x'c *-"•-". Axivi then sq-.i^re the end meMit for the 
vV *h.v':ia^ i: with vour trying Plane, butal^af* 
;.':'r T v.ir «udre orf the fn>nt eAre and the out- 
*:VV- :Va bi^ulih them to 1ft. .iin Thev arenow 
".; Iv rr Jttuix' oft. to do thi*. place tfiem m the 
^i^/i ' f\:,ur l>^uoh with the frv>nt edge up^ 
T. 1 zhc :us;d-'* u>cother. then measure im. from 
U;::^t.r uxaran.l with your marking awl draw a 

, J ! 1 UN V outtuiK thoiu ill 05 deep as you can. 
..„.. »i.l.'. N^» •^'; * b, 4in. wide, and 2 piece. 
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^ao* of hud compnnad oaibon (E), lacli u ii lued 
n «l»otne lighting, sboat {in. long and Jin. thick. 
«-'*^" 'if^tijr on thii ii another pieco of hard 
'jwhiohis round, but having 



■B wmtncugDi 
BMtiiigJt^ti) 
-Mcbon (FT «Il 
iHm, iJMnt }j 



ft«M the aeaas ol the lireatli, t&y, bv a papei 
Th» Bnro the point of E, t,aa ths lighter F 

tosAsa it, ths mora delicate i> ths micraphone. 
nMbatteryaiidieceireTan, of coone, ooonacted 

to it ID th* Diual mj. 

^Hiould tuy ol " oun •■ feel inolined to trr Qui 

•~»™'»*»r, I ahould be pkuad to bear the twolt of 
"■""'" W. B. H*rt. 



HOTSS ON UAOITBTIBM.— I. 

[31771.1— It i> the objeot o( the foUowing notes 
to^ Te a brief but clear expoiitioa of the leading 
mndplei of mognetiani ooniidersd theorebcallj. 
Ther wiU be found to embrace at mnch of the 
thaoi7 u ii required for any exanunatiDD of an 
_i i 1,.^ ^^ y^^ lubjeot. They will alio 

.VI. .Q the general itudent wbo 
ttct ideas on the nature of 



J^i.9 / 



A Simple Magneto — A simple magnet consiata 

ttieoiT of two point! called the bo6«, joined by a 

itrai^t line ot^ fixed length called the axil. The 



Such a combination i> not reducible tc 



„ . . .ji rsiidee exclusi'relj in ths pcd««. 
^Ve acs is simplv a line, haTing no magnetic pro- 
pertiM, which li<nds the poles at a flied distance 
apart. No magnet actually foMls these eonditii 
exactly. It is a theoietial coneaptian used __ 
Vmplify the mathematical treatment of the lubject. 
A Tery^oug, thin, uniform bar of hard iteel (such 
as a knitting ueedle), uniformly magnetised is Uie 
nearest approach we have to a nmpfe magnet, the 
poles beiog ntoated at the ends of the bar. 
_ MagneHc Iblarilii.—lt AB are the poles of 
simple munet, and a b the poles of any other mag- 
set, tbso It is foDnd by experiment that one ofthe 



cajlsd tiMilar pr^, while A f and B . 
Whenee we havs tb 

, ,.1, and diKlmilai J 

NtrlA and South Afra.— When amagnet is freely 
yifuras 



sr Doles. Whence we have the rule that 
ar poles repel, and A'arimii.!. poles attract. 
rIA and South PB}n.~'Vfbeaitiu - ' ' " 
SDueoded, it is found that it always 
mals a oertain angle with the mi 
idOM. This position is the same for uu ■■—[;■— 
the same place and time : but raries torSfFe: 
places aoQ for difTersnt times. In T^l■ gl^"^ „„ 
pole always turns to within 30* of diM north. This 
pole is aocordiulj called tba North pole, the other 
pole being the South pole. 

Lmr a/AltnulioH and JtrpultiM.—lt isfound bj 
experiment that flie foree with which the pole of 
one magnet attiscta or repels the pole of another 
magnet, ii different in dilferent paua of magnet). 
The force with which the pole A attracts or repels 
the pole a of a standard moetiet at a giren distanot 
is called the stren^ of the pole A. It is found 
that the force with which two dissimilar polei 
attract, or similar poles repel eaiji other, ii directly 
proportiaaal to the product of their strengtha. and 
myersely proportional to the square of the distance 
between the poles. The magnets ore here supposed 
to be sufficiently long to put the other pole of each 
out of the action of the poles eiperimented c~ 
It is also found by experiment that ths force 
attraction or repulsion between two poles 
influenced by no other circunutoncR. We m 
thus couceive the force of magnetism to be radiating 
uniformly in all directions from a magnetic pole. 

J\ila iiueparttile.—Thepolet of the same magnet 
are equal in atrengtb. They ore also iiurp^raile, 
i.e., it is impossible to obtain a north pole, without, 
at the same time, a south pole of equal strength. 

Mennetu momfnl— The product of the strength 
of either pole of a magnet, and the length of the 
axis (or distance between the poles) is called the 
magnetic moment of the magnet. 

ChniliMioa of a iloffiiil. — Suppose a number of 
precisely similar and equal simptB magnets to be 
joined together in a slrught line, so that the north 
pole of any one coincides with the south of the 
next, thus : 



Then all the intermediate poles meutralise each 




these scrfaeea taks l^s plaoa of the polsa of llw ' 
simple magnet. 

We oan now inveatignte the constitutian of an 
ordinary bar magnet. Imagine on indefiikilalj 
large number of small limple magoats packed to- 
nther so as to form a porulelopiped in ths "nitnirs 
Siown in Fig. 1. It all the compiment ^ris 
magneia are equal and of equal strength, all Us 
poles in the body ol the magnet destroy «agh 
other's action, lliere only lemams the frae mag- 
netism of the north and south end*. Snoh Ufo» 
eonthtation otivni/ormtu magiutittdlax—Le., tna 
which may be regoided as composed of equal 
■im[de magnets of equal strength throoglw^. 
But if the component simpls magnets an not at 
equal strength, then the bar is not miif ormly mog- 
netisad. In this case the adjaaent poles ara not 
exactly neutnlised, and we have north magnetisai 
irregularly distributed orer one half of £e har, 
and south magnetism over the other half of the bat. 
In all these oases there is no single SMgnetia pole ; 
but, as will be shown hereafter, such a magnet has 
a definite magnetic moment, it is obrious that if 
a bar be Teiy long in proppitioo to its "■''fc^'m. 
and aaiformly magnslised, it may be regaided as a 
nmple magnet wi& th« pcies at Uie eodL 
AJiy bar magnet may, bjr actual diviBOn, b« 
._! — — !_._ _. .. ._ jj^ jj^ abore 



practice is unit omi/ magnetiNd, th« 



tamaoMt ia 
magDstianot 

„ ^dsttwuiddla. 

Hucb a magnet, as aboru expIaiDed, '"-t-n-* ofhftT- 
ing a single pair of poles, has an infinita nusbs* ' 
of north poles along one half of it* length, and aa 
infinite number of south poles almg the oUmt half 
of its length- It is, howeTer, approzimatety eqol- 
ralent to a simple magnet having ila poles alighHj 
within the ends of the bar. 

Intmtity ^ JIagnetuBtioii.--Wa have i 
any given magnet has a definite magnetic 



a that 
the bulk 



if bulk is termed the 



Toe magnetic~momentis proportional ti 

ofthe magnet if the magQetisat'~~ 

magnetie moment of the unit ol 

inteiuitY e_f magtutitatian. Hence ths inteoaltj of 

— _~j — »: 1 1. .-. found by diTUltig 

be Hm poles 



..„ lymagni. _ 

I magnetic moment by its bnlk. 
Linet ^ Uapnetic iVce.— Let A 



ofa: 



tion of its own lengUi, the path w 
called a lint of mafnelic/orcr. 

The positian which the small needle will assume 
at any point may be found in the following nfiinwpr : 
— Let A and B be the north and south poles of the 
magnet, and N and 8 those of the magnetk nesdla. 
TheuArepelsNinthe direction AN,andBBttn(lt* 
Ninthe direction NB. The magnitudes of thoe 
two faoei are inversely as the squares of A N and 
NB. Conseqnentlv. if we take NO inANpto- 
duced, and NF in N B. such that 



NG : NF : 



NB'; NA', 






impleb 

gonal NH n ^. . 

saltant force acting or 



ileeinaitraightline. It thi 

magnets 
nwthma 



ly 

number of precisely equal and ■nTniUr simple 
iged in_ this manner, we get a line of 



and a parallel line of south mag. 

..in distance from each other, and 

thess lines ol nugnetism take the place of the pole 

-* a simple magnet. 

Suppose now an indefinitely large number of 

Kisel^ equal and oiraibw simple magnets to be 

Csd side by side so as to form ■ pondlelopiped. 
have now at one end a north mognetie surfaoe, 
and at the other a south magnetic surface, and 



In the same m^ner, A attracts and B repels B, 
and the resultant force, SL, may be found inpra- , 
dsel* the same manner. If KS be very short eom- 
parad with A B, L S and N H are parallal, and N S 
wm take up such a position that 1.8, BN, and NH 
in Uie same atroifi^t line, 
wwedrawacurre, ADB, snchtbatatany 
point in it ths position of N S, found as above, is a 
tangent thereto, the curve ADB ia a line of mag- 
letic force. Some of these lines are drawn m 
Fig. 3. It must be observed that every lins pro- 
oeoding from one pole ultimately comes round to 
the other pole. 

If two long magnets, A B and C D, an placad 
parallel to each other. BO that similar pola«, A and C, 
on opposite each other, while the poles B and D 
are (or enou^ off not to exert any peroeptiUB 
foree on a mioll needle placed near B and C, a 
series of lines ol magnetic force are produced oi a 
different kind. The position ol Uie magnetic 
le at any given point may be found a) bef on, 
4 represents the lines of magnetic force in Ihi* 
Ttey are alt of infinite length, receding con- 
tinually from each pole. 
Magntlie Fitld.—kaj portion of space travsnad 
r lines of magnetic force is ealtedafiKi^KStic^tf. 
the some Imaa of magnetic force tnvens two 
irtiona ol apace A aod B, then the strength of 
e magnetic field at A is to the atrength at B as 
e number of Unea of moguetic force that ^lUs 
—rough a small area perpendicular to their direc- 
tion at A, is to the number of lines that pass throu^ 
the same oim at B. Hence the magnetia foioe 
ineroBses as Ijae lines ol magnetic force get closer 
together. It ccmaequently foUowa that when ths 
lins* of magnetic force are puallel, the strength of 
the magneth: Seld i* unilorm. 

Cbuplu.— In the preceding investigatian thef orasa 
acting on the poles of a small roagnetic nsedle an 
assumed to be equal, opposite, and parallel. Snoh 
a combination of foroas conatituteB a coaipb. n« 
theory of coupleB belong* to tneohanlBS. Tehaca 
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1 . Tho numiitmlB of a couple is memmied by the 
pnxloct of either force iulij the diitajica between 
Stem, Thii product a teemed the mumenl ofthi 



tODTOdU 

of tnnil 



ft 



they taad to produce rotations in oppoiile direc- 

4. Any nnmber of conCDrrent conple* in tha 
ume or pataltel planes is equivalent to any single 
ooaple in the same, or a parallel plane, whose moment 
is ^al to tba sum of their momeota. . 

When a simple magnet is placed in a, uniform 
munetio field, it is acted on b; acouple proportional 
to ue magnetic moment of t£B magnet, and to the 
itimgQi (or intensity) of the magnetiB field. The 
nagmtnde ol this couple will yuy with the augle 
the magnet makes with the tinea of magnetio force, 
being greatest vrben tho linee of magnetic force 
are at right angles lo the magnet, and Tsnislxiiig 
when the inagnet iapiirallol to thorn. Couiorsely, 
tlie moment of a magnet is proportioual to the 
moment of the couple which acts ouit in a magnetic 
field of known intensity; hence, it foUowa {from 
Qi« principle TSo. 4 above) that the magnetic moment 
of anr number of porsUelmBgricta rigidly connected 
togetbei is equal to the sum of the moments of the 
oomponeut magnets. The necessity for the com- 
ponent magneb being parallel is obvious, tor other- 
tries the aneleetheynialie with the lines of tosgnetic 
force woold not be tho same. Hence, the magnetic 
moment of any bar magnet is equal to the sum of 
the moments of all the elementary magnets of which 
it ii eompoied. The magnetic moment of any bat 
magnet is therefore a definite quantity which may 
■Iwsysbe experimentally determined, however the 
macnetiim may be distributed in the magnet. 

7b Compart Tiro Magtielic FicId^.—lf.A magnetic 
needle be disturbed from its position of rest it will 
Tthtafe; and if the lines of magnetic force are sen- 
sibly porallel, it — *^* "'" ■■"--■^-i ■- ' 



magnetic field. Hence 
a minute in the fie" ' 
add B, then the i 
intensity of the Bel 

Te Cmnpanlhe. 






i intensity of the 



/ (NP)' 



Uff Iteo ilagntU 
[ a magn-' -— ' 

masueuc needle, placed so that PC is at right 
anglBstoNS. Then N repels P in the direcfloa 
N P, and 8 attacks P in tlie direction F 8. If a be 
the strength of one of the poles of the magnet X S, 
and b be that of the pole F, then the magnitudes ot 
each o{ the preceding forces will be ab i (NF)', 
lie reenltant P A of tiiese two forces is parallel - 
NS,andeqoalto[NS/NP] . [-'"""■-■ " ' 
be toe magnetic moment of tht 
ttia force which X S 

In this oiprossion. thi_ „__ __ . „ 

field produced by N S at the point P, is represented 
by M / p; P)' ; and this is equal to m / (X C)' 
imrly, if N C is groat compared with N 8. ITius 
keeping N C constant, tho magnetic momonts of 
two magnets may be compared by finding tho com- 
paistiTe intensity of the magnetic field produced 
by them at P. 

In order to do this practicilly, tho effect of the 
earth's magnetism must be eliminated. This may 
be done by placing N S parallel to the lines ot the 
earth's magnetic force. If XS be placed in the 
direction of an ordinary mngnetic needle, hut with 
the N pole towards the Ho^3^ the lines of magnetic 
(one produced by N S at P wiil bo ooncuiient with 
thoN duo to tho earth. Hence, we may compare 
Ihe strength of two magnets as follows. Tho num- 
ber of TibratJons of a small magnetic needle under 
the inBoence of the earth's magnetism alone is first 
obserred. Let this be ii. The number of vibra- 
tiona (p) is next observed, when the magnet A is 
placed as above described, and the needle is at P. 
nnally, tho number of vibrations {</) is observed, 
when the magnet B is placed in the same position. 
Then we have tiio proportion — 
^ — «' : j' — h" ; ; moment of A : moment of B. 
Gavin 3. Surae, B,Sc. 

XBT CKASACTEBI8TI0S IN FIAKO 
UUSIO. 

[21772.]~WnEH one is in tha wnmg. 1 believe 
the proper courte to be pursued is lo taie thi 
Mrliest opportunity to acknowledge it, which ] 
hereby do witli regard to my sliitemeut that thi 
white and black claviers are unequal levers as the] 
amear in tho piuuo, and of course, designating tht 
dinerencebftwefntlicnias " palpable " was foundet 
in error. For I fiuil, on careful inspection, thai 
the fulcrums ot the black chiviers are set farther 
back than those of tho white, and on measurcmeu 
and calculation, both levers seem equal to a fnic< 
tion. I therefore beg to offer my Cuiiest apology ti 
Hr. Child for anything I may have siUd hurtful t< 
him vhile nnder such erroneous belief. 



J the 



levers, as fingered in 
attributes the characteristics, 
Mr. Olii 



. first replv to 
probably jiretty near tho truth as 

the levers arc equal when each is pressed at 
3me end. in Uageriog in some of the keys, 
the fingers will be so grouped that the while claviers 
-•ill be pressed down at a ooniiderable distance 
rom the end, and as the fulcrums of the white are 
BO much nearer than those of the black, it is the 
white claviers that thus become loss powerful and 
quicker in action. Ot course, I do not attempt to 
give the reason why this quicker action on the 
strings should produce any ilifferoul quahty in the 
tone produced— that I should eipectto be treated 
in the paper on tho subject, if my hypothesis of 
Mr, Stoney's theory be correct. Being now about 
to start on a trip that may occupy some weeks, I 
wish to make rnmefiffr AoiiDmi/e before seeing the 
□eit '■ E.M.," which is to appear to-morrow, and 
I, . ,... -"--- correspondent 






Q the n 



ae) t 



refer 



Stoney's paper, it possible, and give more definite 
particulars of bJs views, whatever they may be. 
August 30. CaptAin Cattle. 

[21773.]— Tub discussion onithis subject has much 
ilereated me, and I am tempted to say a few words, 
1 it seems to me that your contributor, " Capt. 
Cuttle." has gone wrong in bis views as to the cause 
'* the difference in elTecl of the various keys; tor 
is reason, that the mechanical effect of a lever 
«B not in any way ilopeud on the absolute length 
of it, but on the position of the (ulctum relatively 
' ithetwoends. Itthcrotoro.twoleverBof onequu 

ris have their fulcra so placed that their two 
bear tho some ratio to each other, their 
mechanical effect is exactly the same. 

In the organ chis questiou of mochanieal effect 
entirely eliminated, as each pipe sounds by the 
opening ot its particular pallet, and it cannot in the 
'- -' - ,tter by what means it is opened. Yet tho 
t effect of tho various keys is eiactly the 
thisijjatrumcnt (when equally tempered) as 
it is on the piunotorto. This tact alone (which 
cannot he disputed) seems to me to <lomaliah 
"CaptainCuttlo's" position utterly, and. apart from 
this, if he will open his piano, take outttvo keys and 
carefully inspect and measure them, he mil find 
■to things; (1) That bothkeysareweighted on their 
Ufr ends to precisely the same amount, and (2) 
lat in tho black key, the length from the sticker 
. the back to tho pinhole boars eiactly the some 
roportiou to the length from the pinholo to the 
ontend,uBinthe white key; that is, Ihot, regarded 
I levers, they ore simihu- in every respect and 
recisely the same In mechanical etfect. For my 
, I cuji see no more reason to doubt that the 
^rences eiisting under the equal temperament 
due to that system, than there was to doubt that 
the very sCaJtling effects produced under the unequal 
temperament were due to lliat system and to nothing 



part, . 






FBEB SEEDS. 

['21774.1— Tub letter which appeared 
by Mr. H; E. Child, does not eveulually 
the statements put forth by me on p. hi 
will endeavour to prove. Mr. Child says (p. (iU3) 
that "1 see one ot^your correspond enls imagines 
(for it is obvious he does not speak from eiperi- 
euco] that the shape and position ot tho tuboE 
necessitates voicing.'' I am tnlly aware that thii 
reniuik is intended for me ; but Mr. Child's asser- 
tion that " ho does not speak from eiperience" is 
false, OS I am prejiorod to say that I have actually 
tried tho eiperinient, and I am quite conviucet' "■-■ 
the tubes, it mado to a certain tire and form 

cording to the tone required^, do greatly iuili 

the character of tone emitted f^m tho reeds, 
whether they are voiced or not; but, I may add. 
tbat under the conditions with which I have tried 
the oipcriments, voicing the reeds is not in the least 
required, or in any way necessary, simply becaus 
the shape and size of the tubes, and also their pusi 
tionon the soundboard, had oU the desired effects ii 
the various sets of reeds, of producing choractoristi 
toue. I liave nothing to say ogainift voicing thf 
reeds, only that it is an artin wliith very few excel 
as it evidently requires great skill, practice, aui 
j udgment, in order to produce any really good re 
suits. As Mi. Child, p. iiOll, fails to undurstiiQd 
eiactly what I mean on p. fit«, I will put it some- 
what flaiucr for him. I maintain that when oil 
tho tubes are made to one scale, it does not influ- 
ence the tone. What has to be done, then, in order 
to produce characteristic tone in the various seta ul 
reeds ? AU that can be done in this cuso (which is 
a general one, but not without a few cscoplioua) is 

to voice tho rccds according to "-- '- 

This " uU" is something ahnost, 
beyond the usual skill of any amateur. 1 have 
proved its difficult of accomplishment in many in- 
, stances myself. Even with thorough practical reed 



organ manufacturers, the difficulty of voicuig 
reeds to produce true charactetistio tone iaesp 
enced. This, no one will deny ; in fact, il 
already universally proved by the fact that tt 
are hundreds of reed organs made and sold thai 
not possess true characteristic tone in the vari 
stops. Of course. I do not refer to mechui 
stops, soch as the vox humana, bvmolo, or fc 
stops. Voicing the reeds does not affect tha i 
ehonical stops in any organ. 1 must inform] 
Child that I ^ve irad the letters referred to ; In 
itredictory tc 






a at all, but to ins) 
uclion principle, and 



nstructed on the suction principle, ■ 
own as American organs. The refen 
made to Mason and Hamlin's orchestral organ 
Mr. Child does not prove me in tho wrong at 
simply because that organ is constructed on a i 
tereiit principle to the ordinary American oij 
which contains the exhaust bellowa, the orchsa 
organ being tumished with a pressure bellowi 
in the harmoniura. My atatementa with re^av 
the infiuenco of the tubes on the tone apphea c 
to organs constructed on the suction pnncapla 
have nothing to say regarding the infiuence of 
channels on the tone, in harmoniums or oigi 
with a pressure bellows, ns T have not triu 
experiments vrith such mstruments ; but I ahi 
like to see any corrospondeut state his opinion 
these nuitters, if from practical experience. If £ 
any other conditions, or from a mere tlMord 
point of view, I allow it to posa aside aa >i 
unless I con find some good grounds to conte 
any such statements. Va conclusion, I should 
to refer our readers to the remarks nude 



says that *' tho operator will have soma utUs d 
cultyin getting the original tone hack again." 
have previously been writing tor tha benefit 
those who, like myself, have experienced the d 
culty of voicing the reeds to produce true thai 

but I can rarely or ever do it to my own satid 
tion. Men of far greater eiperionoe tban t 
which I have hod. have given it up in despair; 1 
however, I intend to persevere in the art asd 
as I con get the chance, although I know ot ot 
means to obtain characteristic tone ; but, I 
admit, not quite so perfect as that obtainei 
really good and skilful voicing. O. Vty% 

'S'BZ FLITTB. 

121775.]— MeBSES, RtJDIIX, CiEIB, A2SD ■ 

tublieh a book on the construcliun of the fl 
y Theobald Doehm, the inventor of the oylii 
Uule. with paraboliu head joiat, and I wi 
reconimeud oil those of " ours who would hk 
moke their own flutes, clarionets, &c., to obtaii 
At the same time I, like '■ E. F." (letter 217 
would be glad t« leo a good article of two on tl 
subjects in these columns ; for, j udgin^ from 
queries which appear from tune to time, U 
seem to be a goodly number of " om 
interested. Old Blov Hart 



jsttms of conatructinK movable frame 1 
The first who has uune so bos given 



known OS the " Diamond H 
tions three serious objections to this hive, as asi 
constructed, and which, bo saya, his improvem 
have overcome. The one fault which ho finds i 
the ordinary bar-frame hive being the drai 
round the \ra. passages at ends of frames, 
which, he says, does not exist in his hive. 

Mr. Clark says, "The acoompauyiug draw 
will explain themselvee." Xow, Ihave hod a ( 
deal of experience in making working druwi: 
and in working from drawings, yet 1 must say 
t do not quite uudorstaud these. At first sigh 
the drawing ot frame 1 thought that I imdersi 
it at once, my idea being that the projectio: 
corner of frame marked 2] by IJ was eqiuvolen 
wide shoulder of ordinary bar-frames, and that 
small piece at right angles to it marki d gin. 
intended to keep tho frame out from the sidt 
hive, and give the bees ajiossageround tbefram 
but though I cannot make onjthiug else out of 
drawiuuB, I think I must be wrong, as this wo 
leave a^in. passage and consequent draught, : 
Butiroly do away with the beuefit proposed tt 
derived from this system ot construction. Ag 
in the description, Mr. Clark says: "The fea! 
are supported by two arms, ll{iu. long by 1 
wide at upper ahoulder, kept off from the hive s 
by jin. sbpa inside somo.' This wems to pro< 
a lussage ot liu. between the frames and the a 
of hive ; but as the absence ot such a pass 
seems to be the essential feature of this systcn 
hive construction, I suppose I mustbelnonf 
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tlua also, tbou^h I cannot male anytlmia ebe oat 
of tlut dmcTJption. I am >lic imeliiieil to Siiuk thut 
I wut be uiuble to undentuul tha natUi rightly, 
bacaiue, according to tba only meonms I can make 
ont of the drawing and dMeriptitmrtlw meaaure- 
inenti oa giren in each do not coimpond with 
these giTon in Ihs other. There are alao iicme 
other things in the druwion which T cannot under- 
■taad. There it a, boaid piojecticg trom the 
front, and I am entirely at a loee to know whether 
It u the roct of a poich, or a moTable hinged- 
■hntter to cloae a pane of glua, which may be 
Indicated by a quadnlateral figure in the front of 
hive JDst abOTc it ; then what u the other quodri- 
lateial abovB that again ? and the other near the 
bottom of the front, and the amall object helow 
Qutf And bow ore the entrance, flight hoard, 
and porch (if there ii any) managed f—ali of which 
Bie ttenu of aome importance. 

I nndentond the way the double tien of uctioni 
are pat on the hivea, and am lure that the beea 
will take (o them very readily— mors lo than, in 
•ome inatanoei, they will to sectiooB in ciatee pUiced 
over the fiamea in ordinary hivea, bnt not more 
■o than to those placed in framee cloae behind 
the brood nest in theimprovedcombimition hives. 
nwre ore other thiiigi which require to be ex- 
gained in thia hiva ; there ii a line and aome 
dota in the upper coiner of frame — what ate they ? 
how ia foundation put into those tiame* i' There 
an ahio a few omer qneatione which it would 
ba inatmctiTe to have ooawered : Were the hivea 
mentiaDed, which were only one eighth of an inch 
thick, in which the coloniea of beea wintered >o 
well, diamond hives of the old couatruction, or 
were they "Clark'a Improved Diamoud Hivea"!' 
were they bar-frame hivea in which the beea 
■uecumbed, and thoae in which they were a fort- 
night late in swarming, double or aingle, and were 
any of them only au eighth of on inch thick i 
kow many of each kind were there in the apiary 
in which tht'y were under equal conditions as 
iwuda aitiuttion, food, &c.f (which I Buppoaa 
indudes original etrcngtti of at^k). Also how long 
has Mr. Clark been using hia improved diamond 
hivea y how many stocks hjis he had iu them each 
wiutur V and what w?ro the residta obtained from 
them in houc^ production each aaaaon, and **••• 
■eoaon in purtiomar ? 

I hope very much that Mr. Clark will give a 
fart)i>:r ciplanation of hie hive, with a crou ecction 
showing frame and aoctiona in position, and giving 
heiglit and thickness of aides, ic, anrt that ho will 
kindly nnswer the qucstiona which I have asked. 
I rvally ask for informntion, as I am quite sura it 
woulil bo a great matter to get rid of the dmughta 
caused by tliu poJHBge round the ends of the (ramea, 
if it could be done without comiterbalancing 
diaadvantagPB ; and I would he glad if the aubjoct 
were discuespd in the " E.M." by those who have 
hod practical eipcrience of wmtering beea in 
differeutiy-conetructed bar-frame hivea. 

I would moat strongly recommend anyone who 
has bets, or inteudu to have them, to get and 
read up the "llriliib Beekeeper's Goide," by 
Cowan, published by Houlaton and Sous, Pater- 
uoBt.;r- square , price Is. 6d. ; and also " Winter- 
ing Decs," by some author, price 3d.; pubhahcd by the 
British Uockcepeis' Asaociatiou. No one should 
attempt to go ro for bees without having those 
two booka and reading them, and really marking 
thum up carefully. "Modein Beekeeping," re- 
commended aome time obo in the "E.M.,*' was 
a very good book in ita day ; but, though aaid to 
l»e a now edition, " revised and enlarged,*' and 
having the du(o 18S2 on its title page, it Is very 
much behind dale, and the li.B.K. AMOciation, by 
whom it is publialied, should have it rewritten at 
once, tL-i in its prcacut state it is in some respects 
calculated to mislead. 

I hoiie wo ttill got the benefit of the oiporiencu 
of practical bee-keepers ; but I also hope that 
descriptions of hivea will only be givonby those 
who hive either made or used them, and that the 
cloBB of contributors who are so fond of giving 
their ideaa and suggestions on any blessed subject 
which turns up in the " E. M.," which they under- 
stand, or think they understand, will " keep their 
fiogetn nut of this pie." 

Finally, oa to wintering bees in combination 
hives furuishcd with Aasociatiou standard bar 
frames, like cyorjthiug else, there are, at least, 
two ways of doiiig it ; but I think that anyone who 
will read Mr. Cowan's little tract mentioned above, 
will h* convinced that, if done the right way, it 
can be dono nfcly, well, and reasonably easy. 
a. 7. E. 

AX.VMINIIXM FLATS BBACTIONB. 

[21T77.] — TuE correspondence on the above sub- 
ject, imblished on page 604, letter ilTGl, calls, 1 
think, fora few words of comment from mpclf. 

In the fifHt piase, let me say that the Bubsfoupn 
esperimented on was nil chloride, but sulphate of 
xmo ; not a had sample either, being much more 
flM from CI in fact, than the portioo so kindly sent 
IBI0 bj Col. Bofl, for while mine gave no indica- 
<iM of a with the Biver nitmte teat, the other 



sample showed its p 



like. 



nditioi 



M very perceptibly under 

I th iit it neceeaary to aay this much, in order to 

Sirove that in my case CI had nothins to do with the 
ailure of the plate. This faiiura, from sabaequeat 
trials, I am now satisfied was entirely duo to the 
plate itself, but whether through impurity, or in- 
sufficiency of substance, I am not prepared to say. 
I hope shortly, however, to obtain a piece of plate 
of the «j-ar( dimeusiona specified by Col. Kose, from 
the dealers he rocommeuds, Messrs. JehuBon and 
Matthey, and will then be glad to rcpo rt reeults. 
In connection with this, I would saggost that it 
Col. Rosa would give the thickiifi iu parte of an 
inch (leBgih ondl^adth being alreadyso given), he 
would confer a favour on those of hia studcnia who 
have to obtain their supplies by post. 

With respect to the statemeot tbat " the chloride 
is the only salt of zinc which melts iu ita water of 
crystallisation," I think Col. Ross is in error. 
'\Vhcn we consider the foimula of zinc sulphate 
<ZuSlJ, + 7H,0), it ^i scarcely to be wondered 
that it should, as I stated, ' ' fuse in its water of 
crystallisation." But this " oiiueous fusion " must 
not be confounded with "igneoHsfuaiOD," which is 
a very diflereut thing. 

Barnsley. 3. ToroUnaon. 

P.S.— Permit me to tender my warmest thanks 
to Col. Son for the kindly manner iu which he 
replied to my letters, and for the trouble he iuia put 



IBAITBFBB 07 THOUOET. 

121778.1 -I AOBKE with your correspondent, 
" F. W. E.," that the ^enomeua of Suiiitualism, 
&C., &c., are now being attacked at Uie root by 
men like Haeckel and Ijuchner ; but I daresay the 
majority of the persona who di'light in spiritualistic 
peri Dimonces are scarcely '' advanced ' enough to 
follow the great German sciontiala. They prefer 
to amuse themselves by trying all sorts of childish 
lents iu dark rooms, and fondly believe that 
phenomena.' ' At the 



f though 



they 

poBsible from a pbydical point <-_ ._. , . . 

like to refer " F. \\'. H.'' to my letter No. ■J1U24, 
page 4i)7, iu which a theory is suggested. A con- 
uectiou might bo established between two bruins 
by means of the lumiuiferous other. I do not think 
tliis ia at all probable— in fact, it ia most unlikely ; 
bnt still it is posaiblu. At the same time, UiougLt 
tniuifer is not by any means a acioatiSc fact so 
for, and I am very much d isp osed to be sceptical 
about it. Wm. John Qrey. 

Elswick Science Sdiool. 

f'2177B.]— I DO not qujto see what bearing the 
matters mentioned by ''F. W. H. " -21747, p. l>02, 
have on tliis subject. True, the foundation of all 
siiiritualism is attacked by various students of 
natural science. Wbatofthat? The attack is not 
■ destruction, nor can it ever affect in any way Ihi: 
fouudatious of spiritualism. Of course, by 

of mediums and so-called spiritualists, but the belief 



evidence will ever ofCect tliis bchef or di>{prove it, 
though it may destroy the faith of iadividuals. The 
belief itself is foixuded urion faith and inward con- 
victions, and. therefore, is unoasailabln. 

The spiritual idea is, m fact, whnlly iudopcndent 
of the material, though coincident with it. Thus 
such circumstances as the loss of inttUigence as 
the body wears out in no degree whatever disprurr 
the eiistenee of the distinct spiritual essence. If 
a workman is deprived of his tools, his power of 
work is lowered ; if the scientific espcdmcuter is 
shut out of his laboratory, he cannot work ; to 
come oven nearer, it a cataract fonna on the eye, 
the man loses sight though his brain aud optic nerve 
remain perfuct. If the spiritual easence exists, it 
ia btill certain tliat in this state of existence it is 
absolutely linked to, and operates only through, 
the ageuey of orgauiaed matter. Therefore, uu 
more study of the actions of orgauiaed matter, no 
effect of the failure of tbu orgaua, ut all touches the 

these ore admittedly the essential tools. 

Ill other 'Words, the fact that tjie aupiioscd 
spiritual agent can operate, in a material world, 
only through matter, docs not touch the queelion of 
the existence of such uu agent, iudi^ieuclent of 
matter, iu another form of being. That subj<-ct 
belongs to a whully different order of ovidcneo and 
argument, which, of course, is not suitablo to thcpe 
liages. Nor has science auytliing to do with the 
ii;atter, any right to meddle with it, or any |>ower 
to pronouuco upon it. Siiima. 

TEE PANAMA OANAL AND THE aULr 
STBEAK. 

[217SO.]— Lv letter ■il7.r>, your correapondoul 
anticipates a terrible fate for Western Europe. 
I'hia, I am aware, is not a new idea, and the ob> 



at tha Panama Canal schome. Yet, in spite of that, 
the canal is to be made, and the nations of Western 
Europe are calmly looking ou at the sealing of tbeir 
death-warrant. KowIscekforiuformaUan. What 
is the conise selected for the canal ? What will be 
its dimcusious, and through what geological forma- 
tion will it pass f Bnt, above all, how long will it 
probably take the Gulf Stream to bore a way for 
iticlf Bufficieutly wide to appreciably affect the 
climate of our country t We know what immense 
periods of time have been occupied in making even 
small differences in our own coasts, even where th« 
cliffs ore of soft materials ; and I think we may 
case our minds of any fear of onr nation's destruc- 
tion. Other aud much greater changes are likely 
to take place quite as soon ; and if we are to be 
ibirmed now by the fear of what may happen a^ 
honcQ, we had better liquidate our national affain 
and emigrate tn nmin/. But, Joking opart, I 
should like to have tho particolars of an under- 
taking BO important commercially, at least. 

BbIto Jnro. 



[21781.]— NOKB ofthac ... 
told by Patrick Gannon (217fi2,ii. ti02) i . 
I guess he has never secu the Gulf Stream, and I 
have aeveral times. If bu and other timid folk will 
just consider tliat this stream is a body of water so 
great aa to affect the climate of vast regions, and 
of sutdi power as to find its way from the tropici to 
Norway, they may see that the effect opoa it of 
the Panama ditch will be comparable to the waits 
of water from a Jin. ,pipe upon the reaeiToirB 
supplying London, 



t all V 



produced — nay, it anr 



the canal would have to be 
guarded by gates, or else the traffic would only be 
possible in one direction, and that have to be effected 
mjneat danger. 

TbeGulf Stream is only verysligbUydne to the 
rotatiou of the earth, because the water itself Is 
impressed with the motion just as much as the solid 
earth ; it results mainly from tidal action nnd the 
easterly trade winds. ligma. 

TEB BYSBOLIC BBFBESKHTATIOH 07 
FEBT AKD INCBES-ASTroaBBIIOH. 

[217S2.]— It being undesirable tliat tha symbols 
used to designate mmutesaud seconds of arc, ahonid 
become in gFutral use to represent /<t;( and iiiellfi, I 
venture to place bejoru the readers of "ours "who 
prefer callmg "a spade, a spade," instead of by 
any other name, a 9U|>E09tiou which I think wiU 
meet with thcirspproval ; — that ia the approval of 
thoee who prefer using symbols instrad of the 
abtureviationsyV. for/irl, and i>i. for inrliti ; though 



the symbols ' and '' for feet end inches alwi 
me iu mind of those members of thp Asiatic &ociatj, 
who persist instyliug them w.'lvcs"F.H.A.S."inaioad 
of "M.R.A.tJ.," thuslr-udingoneto imagine they are 
Fellows of the Astrononiiiml, whereas they are 
members of thu former tvH'iety 

If symbob are to bo ukhI f'>r linear measura-and 
from the freouency with which ono comoa aeroM 
them it would appear that tboy are to be made nse 
of— then by all means let them have a distinctive 
chamcter from those whicli by right and lon(f usage 
arecuuimonly recognised as represeutinga different 
kind of measure, and tbus put an end to the oon- 
f usion to which one is liable when reading an article 
in which the aamo syiobols aroemployea to design- 
ate both /mrnr und-DTmeasuremL-uta. 

The English foot being based upon the length of 
the bumaii foot— hence its nnmo-I would suggest 
that the character t, which is tho Hrst tutira of 
Greekword ;w"j{thfc/aoO, and r, the first character 
of tlie word rfoA'*tf(o« (the twrlflh), should be atib- 
stituted for ' oiid ' to represent feet and inches 

ipectively. Thusfor lUIt. tiiu., and eft. lOin., we 



should re 

respectively 

abi>urd fashi 

Daiatou, 1 



IOtt. Gc'. and 6;r 10,^ 
instead of 10' 6 , 4c., which is the 



Sept. ;i 



B. J. Hopklna. 



G time ago ^ tbe ofipoamltit^ c'U'x^ 



THB PABEBB-SaiTE BBAKB. 

r^lTNU.] — YouB eorrespondenta, "Imprimatur," 
■■H. S. J.," and Mr. I'oi'ket- Smith, Mgc 603 of 
last volume, appear to bv of opinion that the only 
reason why this brake docs not ftUfil tho necessary 
'' couditions " is " that mineral trucks aro mn 
b^tnei^D the cngiuo and tho paaaengor coaches." 
This, howuver, is not thu only cause. 

The Board of Tratle lleturu, and also your com- 
apond^Tuts' letteia. show tbut this brake is fitted to 
hut Ihi-if cania-jti and uot to any engines; it, 
therefore, follows that oven if the " mineral 
trucks" were to be reinored from the train, U>e 
lirake would iiotthen fulfil the "conditions." Asit 
in not Bttsd to the engine, it couhl not be self- 
acting upon tho engiue iu cotK lA »jai&j:j6™ /Mt 



\n 



KSaUHJl M KaiAMC ASTj WOMJi op SOEXCE : Xo. 9M. 



Sspr. 7, 188S. 
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'4 wK*tU. M a • 7. K P •" i: 

"that it iil B/AMXdK V^ U 

• XVI.- XXV. : br.tla 

I U* it, to MTJUM r/^X 

I did ivA M/tiM it. r,r^ 




Mr I'MlMirMffjiUi «UU« "tl<*t U 'jia '/f/UiA 

iniilUfKM/ii* a/rU/ffi ihrttuufhoui « t/4iif«, w}tt^»f:t A 
^H* lifiiK "I ali'/rl." At |;f«««rfit tM ^/trttttbt^vt '/t 
tblJi aMnrU'/fi tMtifii Im |/rovn«l, aui '/riljr thr^i oir- 
rlMgMMfn fllUtfl. I truat Umt nt fj/« fij«t«fit 'Ut^ 
NiifliiiMirit vulilfiliia will >m in uiwt Vr irriuituM.Uy tA«t 
tli« t|iiiNiU<iii. I hiftVii HMfij nji)f(Trffn«fiU ifuk/bi iritfa 
VMiiMia form* «#f " iJnUn " hwl " mh*ihvtiiM} ** 
IiTaIim. Ill whirii Utii \trnkm furvM i« wU in»tmniU*A 
Ikniuffli tliii MffiUiiuouii cyrfirMirti'ifMp jr«t in wA t/wi 
■liuflai I1MI1 tmtm liftvn I foil ml ** mmultMitt^»n» 
aflUiMl," iir nvRN unjr wmj ikM$rtm/:U U» it. 'XIj* 
MlfiNiftiMi of tiKi Jlfilmrlfilu limiit iitftto thut t>i«in 
In Um MKHil iwrfiwl of tlm " iiMfilimuirjiJ " iiviit^nBa, 
y«( w« kiMiw fniiu |iriir,tJnU AiimrJrnmitii '/n Knff^'uth 
mUwftvi tiiAt it i-juiiiot a^.t MniultaD«r«iiiily. I 
kimw ffniiai miwrimioti t)mt in«K:>MuiiGAl bmk«« do 
mit wiirk wnll on titdiui <if onliunnr UfUffth, and I 
fttU III mm Mijr riHUMin why tlio Vuknr'HmiUt hruku 
■kould 1m mi MKwtition to tint ruin. 

In miimiIimIimi, I intMi mniark Uiat notliinff in t>i« 
UUmv of your HommiKinfliintii iilt«ini tlio pUin fact 
Ikftt tn tliii lloAnl of Tradn iC^ituniA tlifi l'iirk«r- 
Hmlth limkn i« atatiNl not to fuUil ttiA wtrAamrv 
'* CMNMlttioun.'* At iK)in« f iitunt timo it in jtfjuihlb 
thiU ImiiroTfinMiuU nrnv Im rniul« in tliA ilnUkiU. 
This in luit, hownyar, tlin ■uhjoct now bi.'fora mm. 
Tti wUmfttn thn viUiui of any aoiilinnoo, we can 
■imiily dual witli tho uiiMtion an it u at tlm ymitsnt 
time. It aliould aim Lo rfiminnborMl tliat, altbough 
many unginciiini liatd inajMctiNl tbiii braki;, no rjtlier 
oiim|ianiiNi adopt it. Olamant M. Btrettoa. 

llrightuD, Ha)itember lit. 

ZJkTHB MATTflBS-PHOTOOBAPHY— 
OPTXOB-YABXOUS. 

[il7H4.1— TiiKEM awmu a utrmnffu apathy on the 
IHWtof our moat Taluod oontriltuton, witli the ex* 
caption of one or two ; I have noticing of value 
mywU tt) M&d, but 1 write in the hoiie of moTiug 
•oiMbodv, thouffh it bo but to kick me. 

Klnt, then, when " J. K. 1'." aayi that in tapping 
OMt irou it ia bettor to leave tlio rounded part out 
vi the qooetion, doee he moan thii literals— that 
the holee ihould be bored at Uant 1th cfopth of 
thraid larger than tho thoonitiail uzoi' AJbo, 
takinji aveimgo workmanihip, what difference would 
he Miow for other materialii— for Whitworth 
thnadal' Can he tell me if gai tliread should be 
rounded and of Hune angle aa Whitworth, or not Y 
Aleo, ie it good praotioe, or ruther the reverie, to 
lttlh6 tap act lomewhat as u reamer 'r 
■ A friend of mine iuiit badk from Germany 
deolaroa he law at Heidolberff, among the antiqui- 
tiea dug up in the caitle, and now in the muieum, 
a large lorow tap of n)ugh make, ]HirhapM hin. or 
more long and 3m. diameter, with tlirvuda of 5 to 
the inch, or theruaboutn. In this likejy to be a 
genuine antiquo \ 

l>aguerre** niouumeut KHimit to liave produced a 
oa|atal on^p of BcioutiAc ** cro]>ii*>n.** Ix^t mo add 
to thoep t>u iiap^ W^ Uio ktatoment in another 

UailT, " llorecliori diiooviTv of tho use of hyjwsul- WiU Martin or Greenwood say how they ob- 
limto iU nida Lu iunU^pthii tho imagt\ A:c." I'lease, taincdthe lizo of " tapping *» hole in their tables- 



Mini, Iratlml 
tofliBBOodfliB "B. M-"h Mdoiw 

iT hKouf Booxi I have ipent oivit 

2a/i wfJk, nd abo m^ttnka lor tte 
I bavv neHv«d from my 



I nMn^'Aing M 

; whi/:h ray By>iHtT hax i&adft 
! a l«tt«r in my dcek, mcAtiu oifi. wu± I 
Ut liifigat \>jt mMhanaeal gsac:. d bee&er u 
won't oom« V> the forb. 

Abrat that ecnnr qoMtkb. tix. why dc mst kow 
moreof oar practical readm takft i: ^ ' Hrrftiap- 
ff«ri icrewi are yiaivX i'Jt thia yxryj&t, tuad art k 
widely in un that tk^ an a itaa^iard. That ^3uj 
will not "live" ii e«itain : b^ oertair --•^J* ••» 
anxious to Ull th«m aa sma as rr<— litp 

Why won't **J. K. P." m oi a 
on the subject, telling ui wEat threada are in 
what ones may be timauitd with, and L^v we 
may best aim at simplificasion r .Sorely, aaglee of 
4.0 -, r/t, 66, ^/), and dO, are not all wfvmtij, 

hr. Edmondi layi in a back letter that hu thread 
ii rootbd (or lome such word^ more rtroogly on ita 
shaft than Whitworth'i. There is a senM in iriiicfa 
this is true, but I don't think he means it : and I 
should be glad to know what he meana. By the 
bye, Dr. Kamnndi is very fond of the qneetion. 
'^In what respect are H. and Co/s threads better 
than mine " ? Did it never occur to him that for 
him to aak the queetion ii somewhat what boyi call 
"cheek"? Wnen a man oomee and aika na to 
deatroy goodi of a well-known pattern, proved to 
be good, to throw aaide valuable property, and 
substitute more of a new design of his own, sjod at 
considerable cost, it is for lu to aak cui bimo ; and if 
Dr. Edmunds ia asked in what respect his own 
thread is superior to H. and Co.'s for die-cut 
screws, of short length, used as "cement," he 
would have no very good answer. He must not 
think I am against action ; I am only anxious that 
any change should tend towards a simplification of 
screw standards, and that the dedaion should not 
be hastily arrived at and reouire reviaion later on. 
Any new thread should displace not one, but, if 
possible, several old varietiee. 

A little time back there was an article (Ameri- 
can 'r^ on the proper longitudinal seetion for lathe 
manarels, arguing that they should be somewhat 
of an elongated (very) egg-shape. Haa no one 
anything to say on the pvoportioni and materials of 
mandrels ? Hloltzapp., in Vol. lY., ia meagre. 

Dr. Edmunds's pronosed mark on the noee will 
have one decided goooi result — tiie user at once will 
see if the chuck is screwed homo, or if dirt or other 
obstacle is in the way. WiU it have any other 
good? 



±, I weBtaoPDdaTlaitfaraifBnBte. 

aid ra retired eartttoM 

**Ihsve jBit Deen kwkjngcfwcyonr 

-E.1C.': AeRkak«o<itiiiriBttjMitIAofld 

mr zt Z£, 'WA uakv yoa are 

I ^y my— to imdintaiia all 
Bbjecto.'' I Mid, ''Ton Bat 
I have takn it from the fiiit nnadMr. 
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•a ihm€ 0t€MU 

If, tJu "£, M." kmt Sem 



eTByiobJeet eonteiMdiBit 




or 



a«>mebi.tdy, givo all tho iuitauct'P of use of h}'po as 
a dewK^per ; 

Will "O. V." kindly miy if tho subject of 
*ph«rioal ohrx^matiMu is any whon* mathematically 
ti«ated« or if ho i» tho tirfrt to bring the matter to 
the notice of thoori«ts : 1 can*t hc^ fancying that 
vathomaticiana tacitly assumed (or accepted} that 
altering tho character of curves would seriously 
affect too bahuic^' of fphoxioal aberration, and would 
pivdttc«» but •mall I'ffeot ou ix^Iour, whereas it would 
•Mtm that having do«tr\n'i*d so. ab. by proper ratios 
of "Wii wo may s^>motiiuos play considerable tridks 
with tho nature of tho curve. I^ctical men do 
»>l as a niW soom to luivo known whero theory 
was wnvig ^^^h. '* lYi&nutiquo'*) ; but to have found 
out by rule of thumb a way of correcting the error. 
I aappoeo 1 ought to ox«.x>pt if undlaob. though. In 
oU day* lense« woro »umK^Mtl to be gn^und to 
^ihonool ourvo*, oiul if tho our\-o wore altoreil, it 
was not intoxitioLally so, but in tho ordiuary course 
of manufacture. In an old biKtk I onco road that 
oai of tho same two kiud» of glass a number of 
Vmwm wow grouud f-.k*.'.*-/ J) aliko, and to such 
i|ilMncal currotf a5 theory Jiotatod ^so that any one 
<xv«wn. and any oi;o tlint* tdkou at random, should 
haw givvn a g^xxi gUdw\ but that, iu practice, a 
flias w»j ttiod w::h t4vh of the crv^wus in turn, till 
a fii:%&hIo match wa* found. Tho writer pive no 
. bu: *rjurvE:ly aA#.unod tliat tho dimoulty 
***5i^ o.rroc: • * :.i aiu.K- the brj^' stock anS 



Who ia responaible for the punctuation in Holt., 
Vol. IV. y It is perfectiy awful, 
itr.-ii w — l: "ireei '* — *■ — '''- "^ 

by turning down a bolt, by measuring a drill, or by 
calculation to the nearest G4th ? Alao, do they 
recommend these aizea for cast iron, or what ^ 1 
have been going through their tables, and have a 
reason for uking. 

I fancy I am outstepping my limits ; but if I can 
only draw one or two letters, our readers will be 
grateful. Bow. 



ORNAMENTAL TT7BNINa 
liANDBBL NOSES. 



AND 



prx«ai :i sri*! ti^cvMorr 
&as :bo 



: tr"-4* t:«»-«arT . v »i;o can hardly suppose 
/' *■ =ikkf 19 of ar^» gl.i»«os worked ia 
way. Aai cr^Clir =i*:i maio but small glawos 
oc >U o&w. r:i>j ix-^o: -.< Vu: of sm:ill value : 
>ftar.:y: i th- 4-t:^:i.-u of retouohing. I 
•■- *-»• — -* "w.rtr.. The work wa* au 
«sws&vY .=rf ■::: ::* Iat. a i^r *^^ L 04: ago that 
<*k>r.ae w^xr wis a z.iw ii^xTerr an. I called 
cxTs^rU:;:^ aJ;^i. 
Wul a^T.'oe :«tll =ie h."*w l^r^ cirvle*. as transita 



aai B^sraf circlw. a» iit-^ic ■" ft- tangent ki«w 
iMa>a sma :£^c:::a^.:«. as! J ti* circle* be on 
pe CTaAfiriaai KOtasip. aau net en the dat face. 

Jean coly 



[21785.]— I AM pleased to see Dr. Edmunds's 
letter on '* Ornamental Turning and Mandrel 
Noses " iu this woek^s *' £. M." From what in- 
formation I have at present, I am not able to 
decide either diameter, shape, or pitch to make the 
nose of mandrel to a lathe I have hod in hand for 
some timo. Shall I be asking our friend Dr. 
Edmimds too much if I request him to give us in 
the '' £. M.'* the same information that he has 
given to the A. M. Society ; also a drawing of the 
nose of the mandrel he advocates ? I am sure it 
will be highly valued, and perhaps it may be fol- 
lowed wim the replies and conclusions of the mem- 
Ix^rs of the above society. I myself wish to 
complete my latlie with all the advimtages I pos- 
sibly can, und of course it will bo a great one to 
ha\'e mandrel nose a btondard size pitch and 
uniform with other amateur lathes. I would gladly 
buy the number published by the A. M. Society (l 
have bought some) : but as I am a poor man, with 
other calls for all I can do, I um reluctantly com- 
pelled to confess I cannot afford them. ISesides, 
what better place can there be for this subject than 
our ** E. M.'^ 'r This I have taken from the com- 
mencement. However I may have been pinched for 
twopence, I have always found it possible to get 
my paper, and I cannot sufKciently say how 
grateful I am for the information ana pleasure I 
have derived from it. Our contributors cannot tell 
the good they do, and the pleasure they ffive to 
their brother readers who may be poor and sadly 
in want of the infoxmation they are able to f^ive. 




back I aafced one of oar 
infamatian oa tha latha; tat kt ail 
be Lad ae&t the infommtioB to flia AJIL 
SocaetT for pnbHratinn. to could not aeoada to Hf 
r«qaeaL I waamochdnippoiiitodytatlkfl^CBr 
fraend Dr. Bdrnwidi will aee hia way to mmtr m 
reg an iiug thia matter. I am afiaid that laa 
too much 00 apaoe, tat I wnt to lA 
, and that uhow am I t9 jpft thi 

afaninduorfradioaofaB adkik 

making my la&enoae? Itavaaaed a nlaallBf 
life almort, and anybody who haa dona Oa MM 
knowi the difficnhr in getting an 
thaaame. I will be bound m our 
54 to lOOmeo. yon will not gat talf a 
theaaaaa lengto. Snppoaing I wiahad to : 
noae of my lathe to tsla tta same dinck w Ik, 
Edmnnda'a lathe wiU take, can ta toU mak owj; 
get my standard to measure from (ao fliatha HJ^ 
lead me a ehuek or I mi^t lend nim ona J pfiiy 
partieolar purpo ae) ? If uis ia to ta done faj hsfi^g 
a f coufe ganga or atandard to fit tta lathe MMJfb 
then I can understand ; it will ta aaay mot^ 
but every workman will see tta difBcolty ol flJMag 
a screw to fit a chuck which ta taa mitgot t9 t/j 
on. A woir 




^217^0.]— Pebhaps you can find qiaoiiifDai 

cofumns for the following xemaxka oa panU 
straight lines. 

Euclid's treatment of tta aobjact ia tai alirfM- 
tory than his treatment of ottar mattM. Bis 
well-known definition of paxallal ataaifl^liBH^ 
although good aa a definition (ainoa it aocantdi 
deacribea 3ie thing defined and aMlndw aP iii^ 
involvea the use of a tedioua and not at all oWm 
axiom. The general principla in mathsMliBil 
reaaoning ii to do with tta leaat poaaihia amomtflf 
assumption. Thia principle ia ng&dly fb DoMJ If 
Euclid. Many of tne ^ropoaitiona deinimisfirtdHy 
him are far more obvioua than this azioik Ik 
example, any two aides of a triangle are togAK 
greater than the third (I. 20) and othara. 

Various methoda of treating tta aabjeetkm 
been advocated by different writers. Speaking cf 
these methods, Mr. Todhuntor remarb :-~*' ^9^ 
ing generally, it may be said ttat the mamoii 
which differ substantially from EucUd'a involv^^ 
the first place, an axiom as difficult aa hia, aadttM 
an intricate series of propoaitiona ; while in Eudtfl 
method, after tiie axiom ia onoe admitted, tha if- 
maining process ii simple and dear." 

The f (blowing definition obviates tta uaeof • 
special axiom. Tarallel strai^t linea are nA n 
are in the same plane, and make equal an|^ vilk 
the same fixed straight line. 

The angles must, of course, ta measured on te 
same side of tho fixed line and <m oorreapondiiV 
sides of the others. In other worda, ttav must M 
the exterior angle, and the interior ana orooritl 
angle of props. 28 and 29. There seema no oDjee- 
tion to the above definition. The property used ii 
as obvious as that used in Euclid's, ana the difier* 
ent props, are as easily deduced from it. It involm 
the idea of a straight line as direction, and that 
direction aa measiurcd by the angle made wtth a 
fixed line. These notiona. indeed, being premised, 
we might define parallel straight linea as thoss 
lying in the same plane and being in the aaaia 
direction. The property involved in Endid'a defi- 
nition follows at once. For (Fig. I., 28) let A B 
and C D meet towards B and D, then eztariorangie 
E G B is greater than interior and oppoaits aaoa 
GHD, which is absurd, since they are equal bj 
definition, therefore A B and C D do not meet to- 
wards B and D. Similarly, ainoe from Fig. the 
angles A G H and G H D are equal, ttay do not 
meet towards A and C. Tta propa. are easily 
deduced from the definition. Thua (Fig. I., 27) tf 
tho alternate angles are equal, it foUowB at oast 
that the exterior la equal to tha interior and orao- 
site, and therefore the linea are parallal hv dmm- 
tion. Again (Fig. I., 28), tta aaglfliBGHaai 
GHD are together equal to tta aaidfliBOHaai 
EGB. Therefore tta anriaa E OB and QHD 
are equal, and A B and G rF pBialleL 

If a straight line faU on two paalMilBl^ 
linea (I., 29),ttaangla8EaBaBdOHl>Mtip> 
by definition, and mathis HfoDoOTafe OMi ' 
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'I'liM miiiMiiH ft iUl» till lfiii/-fi h«« tiiifrfj V'fry (fr^tfct, 
« Ull(<i ilMliilHii-nr I liinlltiliiliUifN l|llVillf( Ufifi ii/«H t/« 
llm Ailiiiiiullv Willi liiiliiiiiinu of ihimUwuiiiiuiii inX 
mily Im>iiiiii|i Mill iniiiin of Mr. iVfiln, hut of tinntt 
Hint Hiilil lit'i I liiiiiioiiiiiti<rii, who ivfifii bfisioiiji t// 
|hi«wt«ii» ii'|iiiliilliiii iiltiiliiiLiililn to till' iikill iff ihxH 
HillMiii. In iMfiii, Mil iii|{hl-(Iity vhrnu'ttmztMr by 
liilWiHiii lii'iiijn Hilt llHt ; JM iNfifi Miiiilifrtwi, vrith 
ISiiiIii'n »u«iltHiy i'iiiiijNiiiiiiitioii-lii&lafif:ii, ftfi<i, in 
iNiW. A I'liriiiKiiiiiifnr by lloriiliy, wiUi a now fhi- 
m^rliiltnii nj hiilHiMHi, iiiVKfitniJ liy M:-. Iliirtfiii|i, f/f 
tin* iiUi'iihHil (ijiiiiirviitfiry. From llui liirtffi iiuni- 
lMir nf I'tiiiiiiiiiiii'liMM NMiii to tliii lAvt-riititii i))ii^r' 
viklmy III rulo, Mr. lUrlmtp, liy u mtr'um ut 
it^lwriliK'Mln. mmii riiiiinl Mm iinfiii:tivii NiJitn of t}iQ 
«ii«Uimry r«iiii|HiiiHuhnii<liuliiiirit fur ii loti(( ntriffo of 
l«mi|Ntritfiiii\ mill fiiillinr i*«|Niriiiii*iith liaviiJnflMC«i<] 
liim fti tMuioliiiln Hull, fnr u ritni^n of tiirniHimtiini of 
Skr, tliiN nrriif limy Imi iMHilliiitil to vi;ry iiiuty/w 
littltl* in H woU iiiI|UhIim1 IhiIihiini. 

'Ilii* ImliiuiHi I mil iiiiw iilMiiiltii (liiNcrilM) (Fiff. I^) 
Wii« mmli* |iy Mr. Win. hiiniilioni, a HkiJful 
^i\uiomii|«M- iiiiikrr nf Iiivi«r|iiKM, who, in t^tm- 
IhiuiIKmi with Mr. lliir(iiii|i, iiKnMMl that tliu nmult 
«itf Uirir «*ii)ti'niiiitiitji nhnuhl 1mi iiiiulo known for t}i>.' 
b«m««lt( of till* piil«li«\ 'Dko n'HullM of thn (IJM'.UMiionN 
With Mr. Shoiihonl, wlm iiiiuli« Hcvdral triiilH, wnre 
f%i«ii>lmlr«l hy hi* mukiiiK a iNilnncii of rinMiJar form, 
•kt tlMl tilt' Uiniiiip of hniHN aiitl ntiu*! niiffht In; 
luniMl tlown tt> (111' nK|iiiNitii )ini]iurtionH with 
<*.'ililv. i\\\\\ that Ihti 1*1 iiii|N»i mating Mml ]NnMng 
mijtht IH« a^* oaMily olFiH'tiMl iim in tlio onlinary coin- 
I^UMtioti KiliiuT. S«MMii<Uy, thn luihiiion niUHt bo 
*.^ kViitnvtM (h:it tho I'onqitMuuitin^ riiu and weights 
Aiiouhl inoxo ttiwanhi tho (M'litm witli an incnMuting 
Ti'Uvit^^ 111 an inoriMiiiiii^ (oiu{Minit are, wliiliit in a 
«t«vr«i*Mn|; irmivraitin* tiio^' niUNl riTLMln from tliu 
<Vt\tit* Hilh a ^raihiaUy thiuluiithin); vohiciiy. In 
ih«^ <iii);rHVui^, thi' rim it oumjKitit'il uf a lumina of 
hnuHi aiul »ttvl. iniitiHl a« in tin* onlinary liahuico, 
th^ utivl of >i»hioh in WwIKhI or turncil at an aiif^lo 
o( 4.t or thonMUnitii. Thn Imr n, ir, witli tlio biim 
4. >. 4, .^. ,iiivl abo tlio l>ar» A, <*, iin* comiKiiicd of 
bnudi Aii^l Mi'ol unitiM an in tho rim ; <i, fi, liaH the 
bi;M«^ iil»|vni\i>!it. ami b, r, A, c, huvo the utoel npiHir- 
■ii.>»t, and ihoy art« tiniilr joiiuHl at A, h, T\\q 
«NMn}W.s:i!:u*; iftoij;htfi »Utlo* u}^mi tlio rim an in thu 
oi\lii'.Ary Kil.-4iuv. Now tlio I'tVti't of tho iiiclmod 
IKwiti^ni of tho rim i« tlii« : Tho tlifl'on'nt ex|)un- 
«i«>ki ci tho two «,>Mii)VMiont ft riiMt on rrio« tho woightft 
to aiul frv^ <t\Mu I ho ivntn\ and also up and down 
vx a MAi.tuvj: dinvtivui. owing to tlic bin'olliHi form 
%>i :h<' ciai. P.io »hiiit tako« otT from tho action of 
Uae r.:» . V.it Hw* \» inort^a^oil to tho proper amount 
ai ski'A:*. tt*n;*.x'7atur«*« l\v sottiu); tho weight mon.' 
forwar.!, »\^ that llio Ivihuioi^ is comiH'Usated for 
mall ohax.^vf . Sv> far tlio now couMtnictii>u act« 
exa^-:*.\ A« t!.o 07vl;i;;irY O\^niivnsiation balanco. To 
A.*w i.,^w tl.t- l\klaiuH':ict.'«iuoxtromotomiK'raturos, 
irft tiko :lu' oa-** of ixtrxmo hoat— tho ends of tlio 
Kir 4, ". Sv..; %;.^wv.w.4?\i*. :ind tho oiids of iho iKirs 
,-. >. cv.T\j" v.yw.^r.*.? : ar.d tho comix-iind ofTvot of 
C.^* ;i*»" o..r^.i:',::\* is to sot tho liovoUed rim 
r.:.-r: r.i-ar'y ivr^v.v.iouiar to tho piano vif the 
Vulv. .V. w:.-. V..V :;'.o f-!?evt of the oomix^uud rim in 
ix-.r^-i.*: :':.i w; j;:.:* :.-v.krU> tho centre is greater 
:^ ii. :: w. .."..■. ": j.\t* »tt:; 1:1 it* mere inclined |x«i- 
cc y.-w. :>..!= tc :'..;* : ■ s".»*r:«.r. \X\; ti.ue of Tilr.- 
tr .* r. .- : 'j.. . ": i " .u. v^- I -^ tho vTvliiiary ooustniction. 
a ;i.r r.:- tv. 7 '.;*<« -.r. i*\:nn:c htat ; the new con- 
«r2.-5-.r.. ti : r;f .n. it :■..'.# :o vv::'.i>ci;*ate the leasing 
rar^ *::. ;.i ■:>"..•. r.-.At Ajm::*. v^ citrcme ci'»ld. the 
«?i? *• .'. ..«:i .: •-:«--.*;<, an.; :l:c eavl* of *. i\ A, c. 
Sz.- .:.wi-- ..ri.*. :r.— :::tr u!:e<v.::ki contraction of 
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ti-i rti-Tr: *.: -7. .- -.Li :r.i-.i.iry j.r.5tr'j:t:on, and 
Sr- **«- -'^ ^-.. r:. -^ n:rt :.i:;V.v. A laUsce of 
^.- .rizJ-T" :.— *Tr-:t:.- l.*c* in einvaii* cold: 
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aiixJUrr. thirfi, w.ti. a rica* :i v=i-#=rk:xr% inc. 
:tV-t// I'^/-. 

In \>Ai. Mr/;r*7'.T. w:*.>. ?'.'-/-*» i.-xl-fcrj j>«*.i« 
tfjft Jiiit, VWfA ^y.rA iii f. .•;. -^."H ti "i=.*x- 
j«lairi<9<l ar.z..:ar7 V, tt^ *j&lii_:A . 3^ nir» :f 
t/Ari|^?nitur«: ffMt iC' V, 1 * . 

Ill I ".'.I. two '..-.r'yti-.s.**>T« witl iI-.-:'*rr'* 
tiftJari'^A^. tl.^ firKt ^r^t Vytrji/ li* z-atl-^ *.nziKC. 

rri;ik'-r, Mr. K'-i-h/*T7. —': Ti.-i. i:ir".>. ir.i ii--i 
«hr'*fior&«:t//r?i w«rr«: "sr.t:. P .•■.>*• v-"»' *"7 .-.=.- 

I^rjifiation : rar^;;': of tr.»:nr.'-i:.*vr _1 t: 1 .4 . 

In th'j y»rr*r Iv.-'i. a <.'.r'^-/::i-?vr "17 f--*'ul^. 
with auxiliary v,r:.p*:z,iA'::\z.. L-sa.ii iiT '.:jr. 
Kulltj<:ri7 necon^, W*bb tLiri . tl* :*np^nr^re 
rarjfp'nff fr'/m ;;"/• to 'f7 . __ 

In tii<? y«;ar \vA a chr'n^BrtrrT Vj Ki..*j*rg 
flrwt, McOr»:fror Wrv>nd, witc P>:lt'§* i-ixilii; , 
ranfcf: of Xf:Tn^^ir%.i*iiH %1' tr.- '-T 

In IH'i.'i, a chrrnxom^UfT by W*Vj irr:. Li?>r ir.i 
S'in bec/nd, with l*vA*:'& '&'ix£:arT. I>!:n: liiri : > 
t«mjif:ratur«i 3 J*' to 101*. 

in tho yoar ISf^O. a chroa-' :a*t%r by Mr jrer^r • 
fltandH top of th«.* list, Cuirwi Bhv.i.1. P>:Ir tLiri. ! 
all with auxiliary compeiuatio& : t«c|Anr.ir& ol ■ 
to 101" 

In 1807, ft chronometer by Sewell L«a>l4 the L?*. ■ 
fiowlaud second, with auxiliary cizf'eiiaatioQ ; 
raiif^ft of temjjomturo from '•*/)' to (f'/. ' 

In thfcy«ar IStiS, Birchall first, Fletcher soxad ; 
with aujuliary compensations : temperature o'y 
to 00\ ! 

In tho year 1809, Fletcher first, Wluffen Seci-nd : . 
ran(;o of tempf.'raturc fr'im 30' to 1>>>'. 

In t)io year 187^, a chronometer by M. F. D'?nt 
hcjidH the list, Chittenden second ; tem|jerature t>i' 
to Oo". The small error of M. F. Dent's chrono- 
mot4:r, in this year of trial, was noticed by the ; 
ABtn>nomer Boyal to have been the finest ehrrino- 
metor that had ever been on trial, it having made 
hut tho small error of 6-5 seconds as the 
difForcnco between the greatest and tho lea^t; 
and 'AS seconds ; the greatest difference 
bittwocn ono week and the next, during a 
range of 02". No description of the balance hanng \ 
been given in the pubhshed rates, the writer bup> ; 
TK)HOs it to have had a balance similarly construct-.-d 
to tho one exhibited by tliis firm at the Exhibition 
of 1802, of tho following description :— M. F. Dent's 
new compensation balance, with outside auxiliary 
bows maao much thinner than the ordinary lamina 
of the balance, the steel being outside and 
tho brass within, reversing the metals for tlie 
aiuciliar}' comi)rn»ation pieces or bows ; this gives 
an increased error which thu primary compensjition 
in intended to compensate. The general effect of 
the balanco is that the comi)enBatir)U power is 
pn»atly increased in high tum]K>ratures. The 
outside bows are quitt^ free from liaukiiigs or check 
pieces acting upon the baleuice, which is the jirincipul 
objection to compensation iiiecos. 

In the year 1871, a chronometer by Gharle«« 
Frodsham "heads tho list, with a new reversed 
balance, performing very nearly ctjual to M. F. 
Dent's chronometer in the previous year; tomiwra- 
ture ranging from 30" to 91". 

In 1S72, a chronometer by Kullberg takes the 
first place, with a flat rim balance without auxiliary', 
Ilenncssy second, McCaregor tliird; these two 
chronometers having auxiliar}* comiHjnsation to the 
balance. Temperature 41"^ to 95", a range of tem- 
jvratun^ of nl* only. 

In the year 1873, a chronometer heads the list by 
Wiechert", with Kullberg's flat rim balance without 
auxili:ir>', showing the verj* small error of 3 seconds 
during any week of trial,* and o'l seconds as the 
irreatest differt-nce between the greatest and the 
least. The second was a chronometer by Usher 
and Cole. Mr. Kullberg's being third ; three very 
fine chrouomoters I The range of temperature was 
from 35 to i»5«, a range of 00^ only. 

The balance of Mr. Kullberg is a modification of 

Mr. Hartnup's and Mr. E. J. Dent's balances, or 

an imprv^vement on the princu^le of the balances 

invented by those gentlemen. It is comi>osed of a 

compensated disc, the rim and centre bar being all 

in one piece, thus doing away with the attached 

centre Kirs as in the Hirtnup b;ilance, and is so 

; c^n*t^uct*^i that the weights shall act in a straight 

! line to the centre, and has, up to tho present time, 

' r-erformfd better than any other chronometer at the 

fe.'val Ol-cservatory, Greenwich. The range of 

. :jriljvrr*Mire ha* of late years not been so great, and 

' this accounts for the beautiful performance of the 

! «!rCteJ few chronometers purchased. This balance 

" ir-e* n:: :: :> :■' so difficult to make :is the Ilartmip 

>a' ^y. V bat it is far h.irdcr to con.<truct. and will 

^:«5: iVzut treble the price of the balance of onlinary 

. rriitr-iirrirn. H jw these Kilaices will act in other 

ban is. and in hiirher ranges of temperature, 

rrii_*ii.3 : : be sct-nl-jfcre i: caii K- saivl that chrouo- 

rn^itrs "s"!:! t--:*e ^a'*a:;:«:s sh.ili sunusi all -^ih^rs. 

ii Tii li.^ ci5c i:: the la*: Te.:r :f trial : the bal.^acc 



for ghiag the Uit deUcate fidih I 

oepnmtion by any meuM acting opomttM^ 

wii^ for tike nke of givmg laitmg md M 

iziK, iiial bt peifeetly free and ondiitiimi 

W. B. Oil 
{To be eoniinmed.) 

-iI:m:-Is reply to "B.M.," Ko. 217 
*- -'t he will find hu letter fully aw 
£". -;.*>/i>«.' Journal fat this month. 
_*q-3^. how eame Bertfaond to 
rii^ter of OCTtainty that 312 Moonds obIv 4 
i^T l:«i was attribntoble to lo« of mm 
az.i' ii Koonds to increaaed kogth, vU 
r^skcsed breadth and ta ic k m — of fha h 
fpri£.g. This qnestioa certainly mail 
aziswered, thus : —That Beithood was j 
' IT Lis experiments, irith a chnnoaMi 
"^^ iVjik carr^g a balance nnder pedeet o 
^^ - ' and with its qtring carefully broviglit toam 
say. at .V3- of temp. Fah., iti labe mmt hin 
carefnllT taken at the starting poinL and.< 
L^lKur of love of horoloyical art oonld haio 
Lis* on for the completion of hk tuk; hat 
"£.M.'* will read the taUe of ttia np«^ 
chronometer, by Charlea Frodihaa, M id 
the Boyal Observatory, Greenwich, aad «i 
cloeelr'the trials oorroboiated wift Bitt 
experuneuts, it ii all that I eaa »j apt 
subject. . , _ 

The late £. J. Dent also tnad Oa hbmc 
ment with a glass tahuee or diae^ and atb 
3<>3 seconds or 5 minutes G secon d s to a I 
elasticity of the balance springy and Iniin. lA 
increase of length. He also tnad the bum jb 
ments with ba&nce springs made with psDi 
and also with eohf. I think it is tin 
the term '-pendulum spring** and **hBirq 
are discontinued as far aa the hak 
concerned, for the term "hairspring"! 
to me an absurdity, and the _ p widnlma 
is the spring, properly speaking, that e 
the vibration of the pendulum. ThehafaBBS 
controls the vibration of the balance, and as 
should be muversally called. As to hair niii 
Yankees are full of it, so much so tfaatttq 
invented a tool for the remoTal of the hnrq 
Certainly the term has a taint of the laibert 
about it, and I hope our Eugliah w sffffim a jhir 
tliink so, and drop the term, and csU it the 
balanco spring. ▼• B. On 



REPLIES TO aUEBIBS 



»♦ ■ 



•»•/« their amtpertf Cbrreapot t ie n U m f 
fully reguetted to mehtum, in eaek ■fUfMtf,ti 
^nd number rf the querjf atked. 

[50981.]— HydrauUo Oranea for Ships 
Qnetta^ belonging to the British India &^. 
fitted with hydraulic winches for oaigo ; s 
ic, worked by a steam nump and accnmid 
the engine room. The chief advantages an 
lieve, tlie saving of wear and tear as oa 
with quick-movmg steam winches, and sS 
working cargo at night, with passengezs 1 
on board.— London Eiveb. 




given 
course 



necessary or convenient ? In a tract (no 
by the late J. W. WooUgar, a simple \ 
No. 117, may ho seen : 



A I Sp. gravity 



weight 



■Bi~ii7-73 cubic inches, 

and for bar iron we may use : 

A I 10 weigh t lb. 



30G 



cubic inches. 









cosii^ usa 
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t;ra ivrformii'^ nc.irly 
\isiiin' the third chrono- 






:: tie i^rst. anl snr^: 
'zJ^ZiS with this new fiat disc balance. 

civdsBg tha chapter can give no sugges- 



Bl 
-J. C. H. 

[51157.]— Tonnaaro of Stenmara.— T 
gravia is 400ft. long, 44ft. (iin. beam, u 
deep.— London Kives. 

[51 157. J— Tonnage of Steamera.— Tb 
dimensions of the ss. JUtlaravia should hi 
given as— length 400ft., breadth 44ft. 8ii 
:3:itt. Thanks to ** Brass Finisher" 
having called my attention to this matter.- 

[5 1 1 *.>0.] —Dynamo Conatrnction.^' 
in the commutator ring is diagonal at 1 
order that the current may be taken off 
and continuously. — A. S. B. 

[51191.]— Bricks.— How can "Brick" 
obtain an answer to this query, unless tt 
one who has seen the machine and the 1 
T. P. 

;^.-,ll'iS.]— Bicycle Wheela.— There ii 

of "tcUixig*' anyone how to put in alo 
spokes. It is a cxue of showing. — £. G. 

[.^l':':4.j— Telephone.— If all Oe iti 
connected, you cannot ring up c 
the others.— Eeectbo-Mahmt. 
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Ten)forF.M.'«, sndl'Ult. No, lliforArm. 
<mr TDf purpote 'r Thu K.'i como, I Qnd, 
t the propiirtion I mentioned. (21 1 prc- 
■huuld coimect magnet in multiple arc. 
Of yes 01 uo. — A.. W . Laubust. 
r.T— Olxdar*.— Tbo diiloronce between a 
.u3 a trelliB girder is leco in the loUowing 
Jiat iu FTench both are called poulrr ni 
and iu Spanish riga enrcjada. la Italian, 
ice ia Iran all' AiHericaiiu, and the trellis 
Iralinio. In Gunnan, tho lattice is Giller- 
and tha trellis iachieerklTagir — i.e., 
: " means trellis, and " Fachwerk " frame- 
;. By which the querist will see th&t tb< 
le syuonjins ; but I think the diitinctioi 
thit lattice applies to iron bridges, aud 
} wood : also, that trellis vronld mean ouly 
gouala between two uprights, while lattice 
jclnde many diagonals- — NtiX- DOB, 
I.]-aold PrintiflB on Silk.— TTie _ 
first treated to Bize-iainKlasa size preferably 
hen be printed with gald size on which the 
lid when it is tacky : or dusted over with 
powder— which is thu usual thing. Neck- 
not made of silk nowadays; but the beat 
inting ia done aa above. Better th.in priat- 
1 have the letters or deaions woven in Eold- 
1 Bilk.-C. T. 

3.]— New ZoAla. ad.— Several queries hai 
ilipeortd upon this Colony which do ni: 
to be readily oaswered. With our Editor' 
iou, I will give the rongh impressions I re 
luringal2montlis' visit to the colony durin 
On arrival I found Chat the people did nt 
r thinp very prosperous. lliej wei_ 
e the inevitable period of depression that 
JZow the somewhat reckless spending of the 
,iou3 borrowed iu the Euglish market. 
,■9, and nothing but rail ways, seemed to have 
u whole absorbing desire; the question of 
ronte, or whether they would ultimately 
imunerativo, apparently being otteu totally 
■ded. This conditiDn of Ihtiigi mostly secure 
South Island. I much regretted to see th ' 
1 a portion of the loom liad been devoted 
null couiitry roods. Millions of acres a 
orthlessowiugto tho impossibility of goltii 
I. Tho absiiriiitT of providina costly roil- 
F-hich mostly [Dttow the cooat lujcl to carry 
I to the porta without tho means of bringing 
luce to the railways, oppaieutly not htt~'~ " 
1 to those managiiig the disposal of 
All these thiues, however, now ore 
serious alteutioQ. Two cipcrta 1 
1 were imported to carry out reforms, and 
en salaries, which last was no insigniScent 
Spuce vriU not permit me to go more iutJ> 
itters ; suflico it to say. they are rapidly im- 
. In answer to "J. B. H., " tho "best 
or wheat and sheep occurs ou tho plains of 
ith Inland, but ail of this was long ago 
ip. I understand, however, that mauy 
'0 sheep runs on these plains let 
so are now tollibg into the hands 
[ovmmeiit; then will be cut up into ull 
orks for lar^ and smuU farms, and is 
t liiud. Partip.uhirs of present prices, Jtc., 
1 doubt be obtained at the Agent General's 
Wt'stmiuster. Bmib laud (that is forest 
D North Island from 
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it down ill grass. 
■G lue iimovr is an uumea on the ground, 
liuB lain some mouths to got thiiiuughly 

'i'bo resulting huge clmrruil truiika nuil 
H have to be split, beajwd up, and re-lit, 
ciuiii bi'inK rciieutcd till all is jiuuc. Tho 

ore ueuiilly allowed lo rot, whu'h they do 
t years. The grasa seed is aowu as soon as 
iiiit cooIh after the first burning, and apringh 
hixiiriaiitiy. Fen 

no di lubt when you have the tiiubrr an the 
iuhstiintial poat and rail fence will pay iu 

A ■.iugla stretch of liarbed wire, to dis- 
catlle rubbing, will bo found a good 
I. A party of young miu fond of haid 
-ill llud great interest and uorelty in tliin 
Ithoiigh the d'atructiou uppears ruthleia, 
Kitiffoccory to note the daify increase to the 
', generally, at tint to let iu more sunahinc 
lut or whnce (pronouucod whnrry). Wild 
111 boars can be huutcil in moat parts, the 
if hirda of iiU kinds boiug most abuuduut. 

inland the North Ldund come the 

10 dijlicullies not much has been duuu 
lem. As a puhlic curnpany is now 
ing a railway right through these 
tho nativo trouble will not long bo 
lieir objection is merely a protest on their 
lOir power buing gone. These plains ore 
, and though ue ra^tation it vairy iojr. 



the ground will not be ao productive as tho cleared 
bush land, though ou the other hand the time and 
expense of cleorinE will be saved. The active 
volcanic region of Tongariro lies about the centre 
of these pliuus(BeepageAIO). Our party attempted 
the oscoiit of the volcano, but foiled ovtmg to the 
unfavourable wind blowing the sulphurous fumea 
down the mountain side. The streuuia were found 
to be heavily charged with chemicals, which was 
not altogether a pleasant discUTery, as tho sulphur- 
ous dust is very thirst provcilung. This region is 
cerCainly one of the moat wonderful in the world. 
Ueysers. hot-springs, mud volcanoes, &c., abound 
over a largo arEU. One native village we visited on 
tho shorea of Lake Taupo seemed to be situate on 
the crust of an immenso subterranean high- pressore 
boiler^ atoom and water were escaping' in every 
direction. All cooking was performed by its agency. 
1 also saw two natives busily scraping a pig in a 
boiling hole, and from the accumulation of hair it 
seemed to be tlie iisual village resort for this pur- 
pose. Potatoes put into the steaming earth were 
eiceltentlycookedin2U toSOmiuutes. Largepools 
of every tempomtuto existed, some of high repute 
amongst the natives for thoir curative properties ; 
every evening they bathed together, and seemed 
to eujoy tlui advantages they possessed for 
cleanlmesfl. Though my stay in N.Z. was 
short, I saw enongh to convince me that any- 
body with a knowledge of a defliuts trade, 
finch as joiners, plumbers, smiths, mesons, &c., 
need have no fear of not doing well in New Zealand. 
It is the young man of superior education, bnt 
without a ^wfesaion or capital who foils in New 
Zealand. Tfao demand for bonkers' and merchants' 
clerks is more than aupphed ; tho rest have to work, 
and very menial work, too, sometimes. The rates 



I!!ngland for machinery and merchandise is ... 
teuaiie ; the wont of manufactories seeming to be 
^at. Immense snms are annually spent in 
importing such things na jams, sauces, motches, 
&c. As regatda climate, the couutry lying north 
and south, any desired variety may be hod, from 
the semi-tropical of tho Bay of lahmds to the 
degrees of temperature experienced by Cornwall or 
Devon in the south island. The seosona are far 
regular tlian in England. Its mineral wealth 



ia only in tho elementary atogo of devclopmec 
Any further informatlou will be cheerfully given. 
— IltFEOlATIIB. 

Ii)l30l.]— Metallla Flaton BIsbb.— I tliink 
"Cylinder Boro"will And the following a simplu 
and good method of making hia pisten and ringa, 
and IS aame aa used tor locomotives on Itams- 
boltom's principle : — Fig. 1 is a plan of piston 



__Piri. 1 --:—;- 




before putting ringa on, and Fig. 2 a sectional 
sketch Bhowiug riuga in position. Turn down your 
piaton in tho latbe to a diameter of ,'gin. less tliau 
bore of cylinder— i.e., I("u>u. : also cut out metal 
as shown at rif, thus lightening the piston and 
forming a. reccas at bock for tho nut, ii, to Qt in, 
and tlie one at front will take the celhir of pistou 
rod. Mark oS face of piaton into five divisions of 
Jjin. each, aa ut n A, Fig. 1, and at Figs. 2 and 4 : 
cut grooves for piston rings to fit iu as shown. 
Next, got your two brass rin^, and turn them down 
to a diameter of 1 i^^iu. i,-}^ia. larger thou bore of 
crliudcr), and (iu. broail ou faco ; saw tho ringa 
through at one side, and yon con then spring them 
CB jastoii. If you find tbsy ois too la^e to piesa 



into cylinder, file a little of the cut enda, aniiuaka 

cylinder with Uie cuds meeting. You will find, bj 
muking the rings larger than bore of cylinder, that 
they will have plenty of spring against side of 
cyhnder, having a tendency to press outwards to 
their former she ; and if the sawn ends ol the two 
rings are placed on oppoaite sides of piston little or 
□o atcam will pass them. The rings need no scrap- 
iug. Moke piston rod with a collar onto fitogainst 

piston, and a thread at the er-" '- '-*— * - — ' 

it yoQ choose, yon can drill 
ut and rod, and put a smo 
to prevent nut turning. —W. E. U 

[S1301.1— KatalllD Piaton PaoklnK.— It the 
casting which fonns the rings is well hammered on 
a mandrel before turning and boring up. you witl 
fijld that the rings will expand aufficientiy for your 
purpose after bemg sawn open. Thu ruOEOu wh^ 
the rings are best turned up a little eccentric, is 
tlmt the part which weom muat have most metal to 
apare, and, as the riuga usually wear on the aide 
where the saw-cut is, it is best to have the thick 
part there. 1 regret that the drawing I seat of tha 
piston shows the groove too deep. It should jnit 
be deep enough to allow the thick part of tlM 
pocking rings to rest against, so as to prevent tha 

ringa can easily be token out and examined bf 
limply unscrewing the nnt and taking the ooveriag 
disc oS. If the Ud of youi cyliuder is turned oat to 
receive the nut ou the piston-rod. you ueednot 

off, for, as soon as the nut geta a little loose whes 
at work, it knocks against the cylinder cover every 
stroke, oud gives woroing by the noise.. I have 
only bad one become loose once, and that was my 
own fault in not screwing it up properly aft^ 
cleaning. It is a good plan to lighten pistons oi 
OS much as posaible where the strength is not 
required, as the weight of the piston, piston-rod, 
and connecting-rod make a marvellaus difference 
in the speed and weorof the engine wheu running 
a high number of revolutioos per minute. Don^ 
UBO solder to fii the piston to Uie piston-rod— it 
makes a tinker's job at the beat, and solder hac 
not a bit of strength for such a purpose. When 
tho engine is at work the steam seems tD take all 
tho hoTdingnatureout of tho solder, aalhaveeipori- 
enced lamentably, and only use it wheu required 
whore it will not be suhject to any heat. WhDa 
ou the subject of packing, I may soy that lately I 
have been trying aabestos fibre as o pocking for the 
piston and gUnd of a 2in, bore trunk eu,;ine on A 
.itt. model steamer, and it answers tho purpose So 
well that I intend usiDg it always instead of the 
usual cotton pocking. It reduces the friction con- 
siderably, and alwaya keeps stcamtigbt and does 
not rot. — S. AusTBL. 

[&l327.]-AoBnlaj Volooity.-I am greaUj 
obliged to the correspondeuts who have written aa 
this subject (by the way, I suppose " J. H." 
means " rrinciulea of Mechanica," Cj T. M. Oood- 
eve, U.A., which is roviexed iu your issue of the 
'i^th August), hut not uny give mo the information 
I want. I have, and can get the proper weight for 
an engine flywheel, or rather. I iihuuld say, 1 have 
got the weight of wheels that aro now actually 
running, oud doing their work well ; but seme of 
them may probably bo theoreticolly wrong. Nearly 
all the writers I have consulti'd vury iu their rules 
for tlie weight oi flywheels. Let any reader try to 
get the woirfit of the rim of a wheel by, eay, 
Molea worth. Burgh, Bourne, oud llig^. and then 
compare tho results. I think ho will fiud them 
rather contusing. Angular velocity is a term that 
was not osed when I [earned my trade, and what 
I wout to know is, is it ashortcr woy of gcltiii" out 
(.r eolculoting the stored up energy of a revoTvine 
body like a tiiTtheel, or can tho proper weight ol 
flywheel for any engine be got out iu leaa time than 
by other methods used Y Porhnps it will uuko my 
question plainer if I give an cxuiuplu from prac- 
tice :— An ougiuehas an ISiu. cyliuder, :<[t. sb-oke, 
.W revolutions per minute, 12ft. flywheel, ia driving 
steady weight with HOIb. prcwuro in boiler, sot, 
uveragmg oUlb. ou diagr.un. What weight should 
the flywheel rim bo to carry her round throe 
times after the steam is abut oir. all the load to ba 
kept on y I have uu doubt it will oatunish some of 
your practical readers to know Eliat (lie specified 
weight of flywheel foi ' '" ' " --" ■"— 



pipe r 



I right. 



and thi 
1 toua.— I'lSK. 
[SI337.]— Alr-I'Qmp.-" 
really meant air-pump. T 
should bmuch out below th< 

Ciijectupwords, say, I ft. hi __ .. 

p hotwell over air-pump, the pipe can bo carried 
up and turned over into top of hot widl, as a meai " 
of keeping surroundings dry, as o little water mo 
orcaeiouolly bo coined through the pijie.- 



[,il3^G.]— Clarionet.— "A. .Liverpool, "inai 
to this question, aaya " the bell-iiioutli only jnci 
the loudness," and I lake it to . 
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rt of tb* iMtnunaiit, it ii the 
iTbaimonletortwelnhi. I km 
that aran thean notes an in- 
he bell ; bnt I &m lun thatthey 

ried when I take ths ball oil. 
tha toncliuicm tUt the beU 
Dora to do with pitch then it 
IT " loudnen." 80 far u tha 
id, ubich are ptodneed from 
Uf of tha^- -- -■ '-■-»--• 

" ,v tham wi_ .. 

It be able 
1 m dthei ptch or timbre. 1 

Ain. for the boit ; at aaf rata 
J. D.," or anyone elae, not to 
with a bore any lev in diamctsr 
, which ia neu-lT V'<">- Seeing 
1 aikad for ialbnuatioD on the 
9 and reed (which I hava etrrjr 
will get), I would like to lee 
nethod of makinft a mouthpieca 
h a beecbwood roed, thoii an 
4d. Snuiish reed. Xo doubt thli 
gta othen, and if ittanu out to 
I a boon to all connected with 
Blowkikd. 

rinc OrtMO.— Ifcar " A . E . 8." 
mdentaad mj qaeetioD. I do 
ream for a day or two bj the 
add: mf objact being to pre- 
r any len^lli of time in hermeti- 
nilar to condenaed milk or pre- 
Dupa. Ib it pOBible to eihanat 
>ithout railing Qie oontenta to 

tmX. — "Warragul" doei not 
it halioetat he Teqniiea. The 
I one I made for getting a beam 




rbere I wanted it. AA.ptecaa 
'or fastened to pieces of pine 
Jin. iron roda, on which are 
ee, to whioh the reflecton are 
on are kept at proper angle bf 
w 1.— C. A. T. 

Kaeda.— I mnit flnt thank the 
I who have written about the 
here is no doobt about bending, 
L difference to Che tone of (ha 
ie applied, Xerertheleu, it 
harshness when the reeds are 
:onclude then ia Bomething else 
'ODDt. Batwhjnot, if it dooa 
r the same principle to the t>ass 
BUIe, want it as much, if not 
■r uotes> But " Baffled One " 
troubled with his steel reeds. 
id an instrumsnt with them for 
s break from 



:h are almost sure to 1m unper- 
•tceptible tor eome time. The 
Far than brase, and so ma; be 
lae an iucreaaed weight of wind 
Bed the ordinarj oma bellows, 
kea adiflerence. For instance, 
;reat deal better bj patting an 
D the bellowi. T must say I 
th^ giia a more regular aound 
ingg many in the luual way of 
dnm wonld not notice it. There 
he steel reads whicli I have 



■aen noticed : they mnit be polished and blued, or 
they will rost. Now if tod tuna them after they 
are blaad jou must lake this off, and so make 
them easier to nut, and then if you were to tuna 
TciT thin reeds yon redaca in tiioe their strength 
and tbiekneal. To amid all this I melted some 
wax anjd ronn to a proper thietoiees, and melted a 
email quanti^ on ue and of each reed, and did the 
toning Of admngteortaUngfrom the eompodtiDn, 
thm aToiding meddling with the reeda at all, and 
found it an extremely good plan.— Evwn. Tsoe. 

SOOTT. 

[511250— Aah ot Ooal.— Thanki to " A. E. S." 
and W. E. Baden. I do not wish tohara an exact 
analjns ; I merely wish for a gmeial reply, eo that 
I may form some idea of the eSeet of coal aah on 
garden aoil. For my purpoae the ooal may be 
aasnmed to be what is sold as Wallaend in Loiidon, 
or Bilkitona, as those are the principal coals 
ordered. Sometimee we find large pieces of what 
we call " alatea " for w^nt of a better term, but 
the great bulk of the ash is greyish white soft lub- 



poaed to be pratty wdl jCnrf, ■■ an enhaataal tN« 
tune (in the abeenc* << im orb^ fan fhiH 
oboe's A, 2nd ipaoa toaUa «Iaf.— O. > 

[5U3f.]— FrawMitlBV Bprlsn tfommm 
fnr.-Wonld "OlUten" (aaa pisaeoa) 1^ 
inform na how ha wonld pivfail BpOD tt* V^ 
to "keep their tampa_"lrtiIb*nDMC|g^HMfei 
proeeasM"! ' ' 
paint or TU 
cant thn t 
LiTerpoof. 

[51139.1— 

either a miipriDt (I tee yon haTB it tur* * ^.S 



e, the< 



Mition of which I wish to know 



oughly.-' 

[5H32.]— OUrionet or Oboe. -Of theee two 
instruments, I would recommend the ctorionat to 
"Wostar" as the one moet likely to atiify him. 
Although the oboe is a sweat instmment when 
well played, it preaenb difficnltiea in the maian- 
ment of the reed (the one thin^ aaeiitial (or uie 
prodoction of a good tone) which appear almoat 
maurmonntable to ntanj beginners on that instru- 
ment. If he bad a C he would be able to [day 
violin mosic with a piano : bnt, solos with aoeom- 
panimanta are wtittan either for fi flat or A, and 
the B flat clarionet is geuenlly acknowledged to 
be the best solo instrument. Corteapoudimts ot 
the "E. M." who contamplata making theee 
instruments, will not, I am afraid, be rery socceaa- 
tul. A clarionet with joint close up cannot be 
sharpened, and when drawn much m order to 
flatten it, the whole inatnuoaut is thrown out ot 
tone. To obnale this a new one has i«cently been 
brought out, which, by the action of a slids, shifts 
all the holes : bnt I do not know whether it has 
proved satisfactory. Iliere is one Tery mysterious 
wrinkle in the "set" of a mouthpiece, ifeeds are 
made of Tarioo* tbicknnases to suit different 
players, and if too haid can be refined (or made 
thinnerJbyrabbingwith'>I>atchmah.""J.J.I.D." 
speaks ot a small F clarionet, I have nerer yet 
heard of one. They are made in E flat, A, C, and 
B flats.— Clauoh. 

[61432.]— 01*rionat or Oboa.— In "J. W. C.'s" 
reply to '' Waster " (vide p. 608) , the former states 
" the extremely nastu tone of the latter (i.e., oboe) 
would be objectionable in a drawing-room." Is 
not this assertion rather too sweeping 'r I am 
totally ignorant of clarionet playing [I mean the 
difScnltiea, Ac. to be surmounted), but have been 
an oboaiBt for the past twelve years, and can cer- 
tainly say that in mj opinion, and in the expressed 
opinion <M many others, there is nothing whatever 
objectionably nasal in the tone when oace the 

— ir method of blowing is acquired, and suitable 
obtainable. About this lattei ' ' 



mpar " lAlUt nndagwiHfei 
leapoff Am osidBtkM, er^ 



Loi-i^f.j — ■■-"■"T mora. — 11 "^ami^^n 
lif^ whcregBS oan be obtainad, h* AiallaWH' 
his stove, and nae gas-baftled mai. im^m^ 
the question of >n>Mining tjrtwti Uli vaMk 
mentunuDg that the Snmlifk Jm'-' — ~* 
Augnst 18 last ontaii —--.—..- 

heated iron, wbicb i 




umaltoMettawi 



the Ui 

tbatfact the system ot 

crude device being patmteli^wMlK (MiBI 
already wall known.— Nmt. Ikw. 

[5U5l.]-8toT Mftppln*.— buHHtoW^l 
map on the eonigat projscttasi wagimt ■ tmi 
plaoad on a oeleatial «alM, ao ai felSMk aaafr 
bal deellnation panlU, tha wftt bate oivtti 
pole. Than tha -thrr piiulMe sal MJilfcWt 
prciected npon cone, «■ if mm &«■ asato (I 
globe, and the stan flllad in In teamt mmk I 
&i^ " B. K. P." will aaa, tt^ ft^lll■Jlfc^ 
ia supposed to ndiate from ttt^nef ft*«a% 
the meridians being itnljAt Jbm. HntafMi, 
put in tha pin, it remain* bad fcr eadhmn. 01 
course, a amall amount of diabxti^ ■ haiiilh; 
but so it isinany atteii^todsttMalia ^ha^A 
a portion ot one, npon a flat ""*»" IhHV 
to sa^ my knowladge of atar cahdofMi k M 
sufficient £0 enable me to ncammaadoHaallh' 
ing aU Stan to the Sth nag. What akHth 
B. A. C. t I should think lb. Rnta adl 
answer this auaelioti ai w«U aa anjana. llMba 
catsJogoe of 1,W0 in Pmotor^ bandboo^ iM^ 
;ood deal ot other infiwMislliai an ilar aNriK 
' ' ' ' 1 tooopy OaAnfanaRSBi 






Hon that the player : 

" dsxteritj , ..... 

in ia a delicate and pretty little piece of 



Uttie manual i 



<r it is a «i»« ohJ 
im reeds, ^'ery 
rHjuired, and the opera- 
._ . _ _ ,_etty Uttle piece of work. 
The reed that would suit one player would, per- 
haps, prove utterly useless to another, and net 
rertd. I find that rather btoad reeds of a dark or 
mottled colour, and carefully voiced, will prodi 

' ' — -ipproaching tte flute for bv~-" 

agistan, and equally channii 



[j plan ha« b 
,rge maps "- 
jects." The 



9 the I 



akadaja not ii 
trnnUMona t 



iltata 



upper ragistan, and equallv chwming (to my ear) Hi 
in tha lower. But as wa are told that there is one : , 
glory of tl 
there is on 



maps^ and it is often 

altaiimnlh which ia t , 

If, however, tha distance el tha . 

ceeds 1'5", a Kelner e.p. of 80 or ao tahalaa 
large field, and indieatea a r— ■WarflT abgrf S> 
■t&r, if it does not divide It. A anin a( diW^ 
of stars i^wina the field of dilKcalt O^sik 
would be very vatv""'" '" "" - - - " 



in and another glory of the moo 



of a tiorough marter, lua capable of ^ 

ear ot a listener by their beautiltd qualities of tone ; 
but much the sams can be said of most other 
musicid instrumeots in the hands of talented 
soloists. Whether "Woster" selects chirionet or 
oboe, be must be prepared to endure the torture of 
hideous noises for the flist two or three months, 
and must put up with the animadrenuons of his 
near neighboutB. Don't attempt to team from a 
book alone, but get a competent master at the vary 
first, and so avoid risk of acquiring had habite 
difficult to eradicate luhsequently. The oboe, hke 
iolin and flute, stands in C, i.e., you can play 
isic written in troble 
I suppose the 






could be done with the C clarionet; but I have 
understood from vaiioua aources that the C clarionet 
ia an unsaticfactory instrument. I never could get 
at the philosophical bottom of this, although I have 
tried over and over again, bo must be content to 
leave it among other things that " no fellah can 
onderatand." Finally, "Woster" must not bo 
too much influenced by what he hears of the play- 
ing of either of these instruments in bands, unless 
they are varf fine military or orchestral bands. As 
to the oboe, it ia Osanntiaily an indoor instrument, 
and always, in my opinian, sounds very poor and 
thin in the open. The eboe can be flattened or 
sharpened withiu very narrow limits, but is sup- 




cc.," not 3in., as shown u m 

[.'iHet.l-BpokeahaTaa ter Onaka.- 

t a sketch o' " ' 



O [£« 



only 



ui r B HB s. rfmrwiing uaa a a 
circular blade. Ha knita la, 
A ia the cutting edge. 
[.^1481.]-flpBriouOoIa.— Omw flw adfiil 
inuine coin across Ike boa ef a dnMsI oali 
' wiU be daq^ oaL^ On <>>■ »■ 

tha cnfai, a^ '0^' 
paiioat soia wHlj 



hand, a sporioua < 
genuine one. Oi 

Gttle lunar cans.. , 

blackened at tha pcdnt ot aanlaet. (MMi f 
silver is also a teat fw geld ; bnt ft a* ■<!* I> 

platBd,al-"' ' '-■^ i-xi-t 

the fraud. 
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I coins are moitly made oi zinc. I h&TC 
ore me noir in which I can find lead, tin, 
imony ; bnl not m true of zinc. Thinki to 
tM for hii Al plate reaetianB, I can lietect 
in one minute.— Ejc-Bt.iCEeiOTH, Oorton 



rsiooo.]— : 



4.1— B«*it OrgMi.— Hie ^oeitioiu put 
[idai this heading would require a couiiiiar- 
unmt of space to raply te deHuitely. H(iw- 

will nan reply to that which T thiuk 
ry, andloave the rest to the judgnietitotthe 
It is quite powilile to obtain a sufficient 
of tone from reeda Ut build a three '"^"""^ 
lal rved organ, hut a conniderable amount of 
1 and skill will be required in Toidng the 
n Older to produce a lufBcisnt Tuiety of 
crittic toneiuUie vaiionsBtoM. I may add 
s firm of McBirs. Hason and TT«mlin have 
icought out a thiea manual pedal reed organ ; 
aT« not aa yet hod the pleasure ol hearing or 
this particular claai of organ. Q. Minor 
his organ to contain 20 roirs of reedi. Does 
mows of li, 3, or complete seta of 6 octaves 

Al TCgarda the metal (or the reeds, I, for 
D part, should prefer tboee made of braia for 

nion is that bnsa leeds are Uia best^prorid- 
ooune, the metal is nalljr good. I should 
j_ adrise the querist to build his onan on 
tion isinciple, and buy his tubeboards fitted 
He TMds anvoie«d, he will then be able to 
le reads T<^eed to his own liUng, and if he 
iver attempted the art, I should urgeuUy 
him to get somebody that know* how to do 
lim. Under such cucamstancei, this will 
gnat amount of trouble, time, and inoon- 
M. Various ipedBoattooi could b«su«e«t«d 

arrangements of the reeds and slopi for the 
Is. For my own part, I should set aside one 
I for solo performances, baTiug the reed) 

to produce certain tJunctariitic Qualities 
, such as the clarionet, trumpet, kilophou, 
, flute, &c. Either of the maouajs could be 
ir this purpoee, but I should prefer the lowei 
L For the pedals, I ehoold have two rowi 
. reeds, one Toioed soft and the other set 
and also cue Bft. set voiced mther soft tc 
I theonlinary diapason. These sete may con- 

30 Dotes each, which I thiuk will be suHi- 
Before advising further I should like U 
low many sete of reeds are required to eacL 
ive mnnnal, and of what compass, whether 
3, or 6 octavos. The query ianotsofficieDtly 
e on these pointa. Will any couplers lie 
sd f— Q. Fbtzb. 

92.]— BumluK and PalnAil Feet.— Put 
eet for half an hour in bran and hct water 

going to bed, and at any time during the 
heu painful. Use plenty of bran, and maka 
ot as you can bear, and persevere with 
on will, I think, Snd an effective remed, . 
, write again, and another one shall be giveu 

H£ KZHT HKKIOT. 

93.]— lAondry BtOTa.— Have a di 
e to regulate the combustion of the .... _ . 
ere to use coke, I should think it tvauld heat 
rons iiuite as well. Xo arrangement of gak 



was iUustrated on p. M7, Vol. XXXV .— 

Dob. 

97.1— Small Braoa.— E. Owen will tna 
.11 Archimedean screw bnwe qmt» suitable, 
from 'la. at any toolmaker's or ironmonger's. 
H. F. 

il>7.]— Small Srnce. — I have drilled D 
er of smull holes in metal with a soiiall 
nedesD drill. It cousistB of a wooden haudlt' 
-hich tits UQQ end of au iron rod about 'Jin 
ud has a coarse worm or thread cut in : at the- 
em] of rod ia the socket for drill to fit in. A 
titled to tlie rod, ehaped tike a spool, and by 
■ this ii|i and down the rod aud drill rotehj 
y. I bought brace and three drills tor 6d., 
cheaper thao you can make one, and I think 
1 auBWcryuur purpose very well. — W. E. G. 
in«.]— Seaweed.— If E. Owen will ad verti*' 
Idrcse, I think I may bo able to tell him ii 
cat use for seaweed.— O^wabs. 
108.]-Seaweed.— Could £. Owen send us. 
.bout Icwt. of seaweed for trial ? We thiult 
uu put it to practical use. Wo w!Ll pay 
g» aud cost if not very far. — W11.LIUI 

Atlas Works, Socup. 
lOa.]— Seaweed.— The reply to this query 
Us on the kind of weed plentitul, locality. 
The weed called "carrageen moss," is usei! 
ke a kind of tea for consumptive paliente. 
u other kinds are dried and utiliseil for the 
ig of cheap funiituie. Seaweed used to be 
yed in glus manufacture, btt Jus, I believe. 



-B. H. 

-Xkthematloa. . , 
■ 110 sq. ft. ; area ot top = £ 1 . 
sq. ft. ; average am dlO + 25 -^ 2 = 671 "I- ^■ 
.-.cubic contents = 67t x 6 (height) ^ 337t c. ft. : 
(2) Area of base » 20 x 10 - 200 sq. ft. ; area of 
tap = 15 X fi = 75 sq. ft. ; average area = 200 + 75 
- 2 = 137i sq. feet ; .'. cubic conteute ■> 1371 x '' 
(height) = 6871 c. ft.— Sai,to Jdbb. 
[Q15O0.] -UathemuUca.— 
ft. 
10ft. y. lift. = 110 square of base. 






[eiSOe.l-Xabblta.— •• Pigeons and Itabbite," 
by G. S. Delamer (Is., published by Boutledge), is 
a good book. The aulliar ssya that rabbite Ptecd 
buore they are six month* old ; but this is the 

rliest age at which they iJiould be allowed to do 



6ft. 1 



oft. = 



67Mt X 5ft. height. 



337-ri cubic feet in (1) heap. 
In (2) heap 687*5 cubic feet.-O. H. F. 
[51500.]— Kathematloa.-In repl^ to " Poor 
labourer," I bog In submit the following flguies as 
Hie coirect method of solving his problsins : — 

ft. in. 
(I) 10ft. Oin. X lift. Oin. ° 110 area of base. 
5ft. Oin. X 6ft Oin. — 26 area of top. 



136 I 



r 2ft. 



■= 67tt. &11. X GH. Din. - 33Tfc Oin. cube, 
ft. in. 
-2) 20ft. Oin. X lOft. Oin. => 200 area of base. 
ISft. Oin. X 6ft. Oin. a 76 area of top. 



= 137ft. Gin. X 6ft. Oin 
ElVANB, Dublin. 
I51500.]-Kathamatira 


276 V m. 

= 687ft 6in 


cube 


J 


10 X 11 

6x 6 

/iTo-ilS 


= 110 
. 25 
= 62-44 







Great Britain. 






r 3) X 6 •> 312; cubic feet. Ans. No. I. 



3B7-« 
307'47 X 6 -^ 3 = 6G2/ti cubic feet. Ans. No. 2. 
—A. HcConiucK. 

property In the parish is unequally , _ _ 

that youn in particular is over-aasessed — that you 
are asaessad on the mm Kntal instead of rateable 
value. It ia desirable to redeem if the oroperty is 
likely to become more valuable. The rule is ; "the 
money paid be suScient to yield interest leM by 
17^ per cent, than was required bv Act 42, O. Ill,, 
c, 1I6." Thesumtobepaiddepends upon the price of 
Three per Cente in the week titer thecontract. For 
fulleet details see " Land Tax andite Bedemption,'' 
by W. Evans, a copy of which appeaivd in the 
Eilatci Oa^tlt (Fetter-lane) about two months 
since ; I do not remember the date. Itoughly, the 
sum to be paid is 20 to 30 years' purchase.- H. 
Uxstr^rr. 

[61606.] — Borth Contact.- Your cheapest way 
to form an earth circuit will be to solder your 
retuin wire to a gia or water pipe ; if you have not 
got either, get a thin copper plate lOin. square. 
Bolder your wire to that and bring it a few feet 
under the surface in damp soil. That will be 
cheaper than using a return wire. — Tuter, 

[51507.] — Kodel Oomiioiuid Uorlne Bn^lne. 
— I doubt if a model of the size you name would 
work well without a good deal of attention to the 
boiler steam pressure. 1 don't **^''"^ you will get 
the necessary steam pressure, say, wlb. on the 
square inch, unless you use a v^ good boiler, 
which would come expensive, and nuv possibly 
prime; and, as a cousequeuce, upset the proper 
I'ipansion in the cylinder. 2 to 1 is the proportion 
geuerally used in large engines ; hut as you, in all 
probability, will not have enough presmrs in the 
small cylinder for the necessary expansion in the 
large ditto, 1 should recoaimeud your making the 
proportions 1 1 to 1 . You will find it more satis- 
factory to have two cylinders IJin. by liin. to 
iaur engine, and work both direct from the bailer, 
presume you arc not thinking of economising the 
fuel in the model in quesdoa,— S. Auanx. 

[.iI609.]- Babbits,- Your rabbite are just the 
age for breeding, A very uaefnl book entitled, 
"Ilgeons and Habbits '' by E. S. Delamer, price 
Is., is published by Q. Boutledge and Sena, London. 
—J. s. NouLur. 



[51616.]-Oom>i)w«Ial Units and XetolUe 
res. — " Pyrites cupreous Gd. per unit c. i. f ,, 
.B," For an example take Rio Tinto pyrites. 
heee contain on an average about 47 per cent, of 
dphur. Every per cent, in a ton u called, in 
immercial phrase, a " unit '' : therefore the prioe 
. ; the Bulphnr in a cargo of Rio Tinlo pyrites 
which was found by analysiB to contain, say, 47 
sulphur, at 6d, per unit, would be 47 
times 6d., or :23s. 6d. for every ton o( pyritee. Tlie 
oopper in cupreous pyrites is sold quite distinct 
from the sulphur, and the price is calculated on an 
altogether different basis: "c. i, f. O.B." mean* 
that the merehandiifl is delivered by the vendota, 
freight paid to any port in 

and instead of " O.B." it ia often 
pat " U.K.," or United Kingdom,- Rio Turro. 

[61617.1— Oompreaaed Oas.- Culncal space 
occupied by gas varies inversely as the pressure, to 
bya rnle-of-three sum you get cubical oontenta. 
Taking initial pressurr of nia same as atmosphere — 
i:28in, : 161b : : l.OOOlb.:- ' ------. 

inches. I should think you wil 
of a reducing valve on your rei 
bom.- W. E, G. 

[61619,] — Ohemloal Action of Stohlni 
Copper.- When chlorate of potassium and hydro- 
chloric add are mixed together, a body ia produced, 
which Davy termed euchlorine, but which is 
probably a miilure of chlorine tetroxide and free 
chlorine. These acting upon the copper form 
n chloride, which uen combines with tha 
chloride of the alkali, produced by the action of 
tha UCl on the KCIO,, siring rise to a doable salt. 
With nitrous acid, which is the term applied to the 
impure nitric acid of commerce, nitrate of copper 
is fonned.— W. E. HiDEN. 

[61520.] — Oronale Oaibon Battarr,- 1 think 
you will find, by using ammonium chloride, 
acidiOed with hydrochloric add, instead of the Zn 
chloride^ which forms a hard yellow ii 



[51520.]— Orajmla Oarbon Battery.- 1 have 
three cells, " granule," about same siie as " Hill's," 
and find them work well chrrged as follows: — 
Outer cells : lib. bichromate potash dissolved in 
about half a gallon of warm water. Cool, and add 
shout one-third of a gallonot muriatic add. Inner 
cells: place in each porous pot 2oz. diloride am- 
monium mixed to paste with ioi. muriatic add, and 
till up vrith water.— O. II. F. 

[61621.]— Opeoinr Ballway Bridget.- Ther« 
it a swing railway bridge on ^e Manchester aad - 
Stockport railway over the canal at Sankey. and it 
ia prwosed to use these bridgesoverthe Hanchealer 
Bhipconal, near Warrington.— W. E. Q. 

[51624.]— Trembling, fto.— This cose can only 
be proscribed for after personal examination : so 
consult a doctor. If you have not received benefit 
from medical udvice, the reason is probably that 
you either did not strictly fallow thatsdrice, or that 
you did not suffldentlj' describe the particulars of 
[he case, and your habite and mode ot life. I am 
BOrryl cannot assist you ; but yon would, no doubt, 
derive much benefit by adopbng the an ti- indiges- 
tion diet giveu in a recent number of this journal. 

— TkB KBHT HEX.V1T. 



.'il.^^.^- Xametlsm— Science 
in.— Have you got Buckmaster's " 
gnetlsm '' r If you have not. yoi 



Magnetism 

Btudente. Id 
posed of ouan 
yeatB. There 
iluckmaster ; 



Science Bxumlua- 
Electricity and 
,, _ii ought to get 
:preHly for the science and art 
know any boot entirely com- 
to questions given duriug past 
plenty of advanced questions in 
'ou can get all the questions set 
Dm the sem^tar^ of the Science 
»nd Art Department, South Kensington, 3. W. — 

R. A. R. BK.VSHTT. 

Book In Subject IZ.— I have 



j;61.i25.1-Crain.: 
token tha liberty of 1 



The existence of Auch books as the one inquired for 
has done moro harm to sdence leaching than can 
(^aily be estimated.— W:a. Joox Oa^v, Elnwick 
Sdence School. 



[61.'i2T.]-anlpIiats of Copper.- 'When I 
onsweied this question before^ I was under the im- 
pression that bmsB would duactVr^ q^^0f,vw&^~-i^ 

\W^\k>a.\ iX^ «. %<ikA ftM^ A V 



lUftuitr !■- I. i: 
'«M vi\ •i.iu' '.I ',.. 



TJ l«ij(« •(••■i-li f\v/A 'jr. * inn,-' rt\r 



' tin r 

[rilKlf. I ■Mi.lnX'XT- \a. Air -Tlj, ■ma 




IWtii I Baro-Cllro*rl4<«, - V ^ nrtjr.Iui '.f 
irff. |.i.-w.rviili«n will l« t-rfii.-l u. l<,i, XXilT.. 
:<<IT. NifH. I»>ii. 

(Iiiril2 I ' Bom -OlratT Ida.— Till ii pnpwi 
' hinlitiK l>iTn>:i<' uni<l with II 11m':* iU wng:.: 'A 
jnfiiBP ; wIhiu •^iitinily diMOlv'j'l, and klliiwoi ti^ 
<>l. It fiirnia a LuimuioiM ili.-li'jiiMmnt msM, kI^Jm 
watiT anil niiirit. In viluHiai it i* umd ai as 
lUnmitiii for iinanrvJuK ni'^at, la., aa'l alv< for 
.rKinai rliw>dnK*.-W. K. Hai.ks. 
ininAn.l—Ooloiirlav Baakata. — Wiraldii't 
I ikimwrii' jFfjur ii'irii'** f— h. A. H. 

L'll^iV.j-OhlmonanthDaZ'raKranauoft.rb!! 

Jlod Uin JiiiiriNi'M' All-iiiia:. It in multiUwd i,s 

Sriiio. Til-- |iuiv<Fi full Bly,ul N'>vnml>fr, th* 
iw nimiTH ii|il»!iir nt C^tiruitmaii timn 
'<n<Tf ttnKni"!' oiii'xr. It Wiu broui^t 
111116* liy Aiiniiral Jfiuvny about <ri({)>tj; Fcan 
p>l il ({n>wii Kilt ill lliii fiinn— a liitbt Kiil irith 
utiiuni iui|H'i'l xiiilH it lii^iit. 'J^i k-aTcn uiaf b« 
Khtxt ill till- KiiiiiTiK r nr aiitnmn : it will n.t ir 
■.!«■ II.P KniKlli, Dry ii. ttii. luu, r.,11 uri, a 
ul|Mi'k liitlillvil'iHii iiinli'ii in a tlr; yimtx, 

I 111 l>Mlljll tllK n'ln'ill^ ; UHI DH Ivn. -A lyiTEB 



|.^l<Vil.| Prranrvlnir 
sultry Adi-i ri'ti'iitn. ' 
(i.-U'f.irthHiil>.ivi.jiiirii.i 
.J K. Noim.v, W.irl.., I 



iittor, Fiab, and 



|>I.V^.<.|-UllIlalntr Ozlds of Tin.- UiMe nf 

:(IT ('■'u.l.T. h\ fiiHiiiM It with iiinvn iif cniutii; 

'-■ - ■ - ■ 'mil wihiIiMhi fiirinwl, wliidi 

,'ilvrri>;i>i'i(mitybiimliic<^d 
l.r'rii-iiiK witliuliarcoul and 



Aa InalaUiiti 



••»f ^\ 



i>n of EloctrlD Fomr and 
Ay llxiiv, lliuli-lnni . 

It. Il<-a|<, tlii> Hicriit t\yt tliu 
if. .- I '.'tit lit II J. i<( lliihdi'lidiiu, hiw 
1!".. :: ',ii*:4::.t!i.<ii<>( fln-tri>- ["'Wirnml 
ni»r.» .'i KjIuIIi** •tiiram' Inttprim 
, ..;■ (■iitirnt ftv'm thp bmiii* of tlui Ue- 
'wiiiuui' t^i-th Oi-miiauT. thi aiiv dsT of tho 
.vifr.iK. **r, -..Mot. Mr. Hear wUl b,- ri™»«l 
Ao* Hi:*: .-.r. tif J.-sr bv mraii* i<( t'lrotncily 
^^i^%£ !><■ t.y*.T:^.t:i:t >'f'a h'uw or in witWiiik 
e-*te: ; Bii.'S .v t*. .-x Hit aiipV..i!i.T« .>f an ninalour 
.■uftar.-j'i ».Ti»>.".' rhtfr^.v'.IfDlUttk-liritram 
.-j.ir •^.^,■>, i-:r.,'s.-.,i »• mu>-h atirutivm at th* 
.jii*. Vij.-w .-*■,-, Vfw N- HVii .Iriiiiif: >««rin|; 
*.-4.::^>. ^-.:«t-«». ,'.r.'/.:-.-.]: Rii.'V.tM", vvntilatiug 
.!ri-.!»t'» iliiUine 

;«'*:t:on, th^ drill 
. \ \ \ ^ .5 ■.!» la V..f.M aai ■.a-.>-7«."w.l 






L ,»IJ \\.". 






tuthvlL.., - - ,,_.._ 

jDRii.nil i> wtnli on tilt law u rtlntts; tu iJif dut«i, 

owomi, &e., H u> biilSH'iuid '[inon I— II. t^oJ'S 

[Rir»9.]~Tonii«« of ataamora.— Will aonit one 
kinilly cxnlain the ditrvniiii' bccwrfn aningilKkeduid 
imr-drclil'd iiUmnier. I-Lokuok Hj.mb. 

IMMfl.l—Tha Atomic Theory.— Arcording-lu the 
■tuniir thwry ttip I'litruntarr unitH nf mua an in all 
rmfter-M ninali aM abM>]ut#lf hafd nod inp?LAflUc abav- 
iBlflr ton*, anl thmidiw purelj pamiiTe. But, seoordinir 
td itw atiimlc tbrurj- o( I'bDuiatH, onneatiiaui nremuih 
btwtW than nikm : aad In fiut Uu' I'lu'iniinl tbcurr 
will »•( •^<rt wltli thP iwi'lianiml. Uuw in Uiis ! Whig! 

L ^' J^fi. TS*^V*'J!?.r' lidwrtiaeil ■nme 
'iriui tU biH>ka. 



•blirp* ID iSIaR'nowVi 
fWski. paM! 



-FlUlDC up Or— ta. *o.. 

—I ban Jnit boMfat a 4waallaa'|Mrt 

huJ uf liUiog 19 t— DiALxa. 

rfiiB7t.]-Tha"SnallahV«ehaBia"aadnw 
—The flnt mluma of th* BaoLua HacaaaK MMai 
Sept. Xi. IBU. Iha XXXVnih waa ceanliirt aa tit 
hut d.T of Aognit. laes. WhB win ttr *itaM It 
uumptftvd in Jusi I— Noa. Doi. 

[sifi7B.]— The Paaaloa Vlowar.— aaaafaliaBr 
inulfn teU me if it ii poailbla to Uocn tbta pkiAll 
pot. and if ■>, how old maat it be I la it adilaMi t> 
■top it KTPnlT I-e. B. 

[91^78, l—a.B.S. BnvlnaB.— Ca ^ imImiN 
KHse aooDiut of the lii-anplad voda witt a MB 
whuFl in tmnc (pnaiuaabtr a bogiB) StUi 'JSL.^iS 
line— Bt! jr. 

(Sia77.j— Bnahton'a BalfrAotln* Vo«Blal^- 
WlllHrnenader tcli how 1 gaa make oa* e( a* ■!*" 
rmmtainiT Itiiitaited brbkiwiiia toraboalaMHia. 
■ ■■■■—'■ -ill gi*atl7 oblige.. "- 



Ut> D.IW n-fiuiw tti tiir thiTI 
iiil haw lopiiyfsiti'rkliiffi'xpi' 
iHitrh (be luli'a wrn "~ " ' '- 



"^ IBiNH.;- XhlDooare* Ham. — Bailai Maa 

V" about SIB. Dir th* md of a walktaa MA bA ■! *■ 

J' untehal. I ehaU be oblfeed bj FBMfial laHiaiWWJg 

"^ wp[««dt<>dnwlteBttofMaVadli^l^arfM>,'.' 



rI!»-:*bmlH>a>w IkMB. IlaTlaa luai Uie viipintuiiiir 
>ii HwiBC Um« aaw. ■■■ I eamntl hua tu xuaiplata the 
TW<bu7, wJ what eteoiH^htTto takat-U. lAowLn^ 



-'pullfh ;- 

reader intona na hew I «« Ml Itir? 
eBeTrirh*«lltlB.tbUI-fl.AJL ^^ 



ENGU8H KEOHANIO AHD WOELD OF 80IENCS. 



I — Kodel BoBt.—I hiiTO ■ iiiad«l bolt afl, 
•dunld like to m»kc iin dtrlric I'nBiiw to driVL> 
I «oiil.! l* ahlP tu iiH.lo' mvwll, bul do noI 
eUt what palti'rn lu nuiki? it, Would nay uf 
mc out of laj difficuliyt TUt — ' '- 



I^WIndmUI.-Uvlnit 






^ht tHirpcMni I If Ki, ttliiit tkiltmi vuuM it 

I— Violoncello FtrinB*,— Wlwt i» flie«ir- 
fa uf fbingi ot u viuloai-vlJu frum Uie nut In (he 
■E. H. 
—Cement for Aqmiliiia.— Can bdj- oJ 

^t witvT, lo thi'ra mutt be nutliing in tiie 
blch Tould ba &ct«] on by tbv vH.ti<T' Kvery- 
mmfinU* & cement made or Thitfl-lroQ end rod- 
•d together inio a pMAte, I dim't bcliove la [t. 



« befan in lut fi 



ilbu"^ 



■ for Blowpipe Fbh- 



1-H.P.of Bnelne.-wm Pome kind r«ilr. 
he h.p, of « Bii-»beclifd (^.uplLxi luii.moIiTt 
uvlng BfC Iin, wbecla. Ma. cylinilen, SRin 
WnnolxlCmm in bnlli-r ri'>Lh. latfai-eii.in. 
ae of baMe piale ii 

jrentlj' obhgol K 
blowpipe. -W. Ud 

find . - 

e klodly nblifre wiUi . .. ... ._. 

ion ot t dimple vindmill luitiible (or tiLirine 
the mppl; of B Isigc hiiuH, luid the beat VRr of 

I— Freparlnii MlllboKrd- 



■ oU pulnii 



-ito 



the pTep&ratJoni, or imy buuka oi 

— Nervonaiiean.— Can 11117 o( your HientlUc 
n 'iltir ■ remedy to one nifferiin u (olloin !— 
iDuntb^ iiini I roJo a ]iHiK bicyule riiee, Thjf:h 
I uod eic'ittfd me conHlUer»b^T, Next Any 1 felt 
opid, with Tetchin< ud a. tuiii<h or djvnlery. 
at dsin I got quJLe melinnhulT—hnUau all 
lenniuic) : wouliT nUjcr not loub st the light 

; D.>iiinriueiiaurbr»iIh.inpielUKlfeDHait,r»it- 
tie. After «me time I found a lillte more 
utlnm niU nuSmiig troma Ind mi^iuDrraDd 
ocr^. I WH^ a ntnin? tbinlm in time psjt. luid 
1 of eiccelling in evi,Ty euirageraent— whetber 
I mental. I [eel my condition Uke n mDlalon 
iroimd qi7 oeck. I feel 

leciaEly my henJ. 



method ot keeping water-coloiin mpirt after 
them tnyaclf. and how to mix ttaim in tba 
(ouukelbi 



1-ElaotrloaL-To Mr. Liscstek ■ 
--I) BsirlUB a tuigent galvanomeUr, I ihoii 

it. libaH(«)t»ii tuciu of thick wSyMdl 
s (ten tunii eaeh. making twenty) of Uoe wii 
jn. u( wire S'Tfiin. FlenKgineaitli'ilntaui 
t-di an lueJ in thi> antwer. (1) Lhiea any (y 
telenapb nm a ilasle win fur tnnamiS'iun 
(3) If menuiy be added to melted zinc I 
attery md,-. unotthebmit euMdent to vapor 



1— Ctgaretts Ktaohltia, —Will any mm 
kindly loll in.' how to make a little macblne (c 
iguettca.ai I Ilnd It rather diacolttomakethci 
[-(>. Fuma. 

I— ntlllBiaK Teeetable Fibre. -Will an 
ndly rtiwTibv machineii lur extracling the Mbi 
AgiiiVe, Uromelia, and other lB.ice> I— Nicabj 



1— Cryatolenm PrlntinB.— Would " 11. 

I tbug. as a tHb« at medium cannot be bougl 
JeTof prmervulive medium t-U. Wilmh. 
1— ClUne BS White .— OfwhatiatWaiubati 
U and hotv ia ic prepared F What Hlvont bIu 

Doat impofuibl* to get rid of giittineaa t 

]-Plat-Aiiiii.— WIU Mmeliiod BObgeribet [a 
ten me the name* of tlia rabttaooea, add and 



orrodeiti WiU 



Blinnm ! That la. what lahntano 
iiniuljiAb aolution orcblorlneai 
wllr mute all knuwn aubnanci 
halatt injui-ioualjooltr-HoBOUiu].-!!.. 

rsifiW.i-OxldB of Copper.-Could foma kind lut 
inbei ten me »( a cheap methnd of making oxide 1 
■opper T I am a*aro that by hentinjf abeet eobper re 
lul and plungisg into cold water a fflm ol oxide fomui 



intiibiit. 



whatao 



,fely OHvpUttiniunaeai-.rT 

It be lined in Ailphate raerL^ury batterr, r 
Lultery whitjimii, oauatioaodaanlutiuna, ai 
-blortuea and chlorine I Would it be a^e t 
num in mercorr for any length of time 1 — E 
161M9.1— HanlBKB,— (11 What wonld 
per (on per mile drawing on ordlnarr tram 

I JVt OBt b™ b° re7wh*n^hon^"keep 



Anilef 



r the aboTO willoblijje,— SifflTTia. 



>tkeep in aolutioa I — VoLvoi. 

[Sieoi.l— FtaotOKTBphlo.— Can any render name a 

wk 11a the thK«7 of phmogiaphT \ That is, oplaining 

ealefllmi, I^^Abney'a "Inolniction in Fhologiapby,' 
it would like another,— Vol. \ui. 

iua.]-TBBtliiK»Plano.-I ahonld (eel oblieed 



tlnyed when ubIdif it for the tltntion uf grape auaar, 
oblige.-N. C. B. e " -- 

[fi1Bll,1-Slidl(i? Uoor,— I liaia a alidlng door (o 
my wurkiliop which it iji »:jui.ile should be k'ptahot. 
^ any of pur nnmeraua reiiaen infuira me of an appU- 

wUl dot m(^eitmu''h harder to open ! I may add 

(hilt the door runa on puUeya at the top.-W. I.ThTna, 

[KiaiG.]— Btksb andWliltB OraajaentB.— Bow 

iBhetlield, Birmingham, or ehieHbere !-W, Wiuioi, 

[tlElS,}- HOBlsry OoodB.— In baying hneierygoodi 

(lambawool ahirti. paota. &c.). the 'Pller t'lln me the 

quality ii 10. IS, 01 whatecer the gauge uiay be. Kindly 

eiplaia what u meant by flauge and how to tell the 

dilreient iraugca ! I And aach aiticle njaiked with email 

- d» (aa if the stitebea vm kit out 

Uner quality having more holeL. ._ .._ 

gauge by these bolea, and if ao, how do you uruL. - 

dod^iaerentmakeiiaiio different marks urbulea for the 
.me gauge I-U. M. L. 

laifil?.]— WUte Ketal,— Will one of duib kindly 
.-tfomi me how to mix white metal, auch aa obeap 
biuochei are made of T— J. £hiih. 
I6lflia.]— To Mr. P. J. Dtt-rtei.- Wai you be ao 
ind aa to ahow me in plain figures how the following ie 
■nrkcd out! We have the lown'a wat*r in tha^ll, 
'hM- mill is B3ft. high ; the pipea aie ^in. Suppose thoe 
■ ' — '" there be at tb* 



ijua luted Hive thiA gear, cons i^ering L 

Could the woll known Keuner diaerai 
tlide nlvea, be modified ao as (o 

Ifl Corliu!— ECCLEBTOH. 

101 6M. 
allude to 

in Eimland, If a 



[SlSOS.l— Water Poi 
breaat waterwheel, 7ft. i.idi.1. xi.^ x^.c 

Hater per minute miut poas through to gi 
power I-F* anas, 

JMaie-V-SBpairinr Bogine.— I am 
pair a :iG.^ane bomanlxl aloim engine whii: 



r it applieable 

[n a bask number you 
certain French ateel for 
where the worka are that 

be bad of thia peculiar 
1 nm puttio? down a 



withO) 



lII amount of 
aire uir and 
iCting (leim utt 1 



t i atroki 
liht chil 



1 1 thought of 

iwin off at J aCp.lie."^f 'STorwy'lnUiiViw more 
ill be reqnliTd. WiUanyonekindlvtellmeofaur 
ly without inereaaing prevure in boiler, wbich La 
ot Hilb, ? llain steam nlve faoea and thnttle 
good order, aod engine quite free from all t.ind- 
iQiy alao atate (he driver aays the engine baa 



raa OxEil. Any 
[BIWT . ] - DiBBol vinr; 



Id greatly oblige.— 



i"lU-.No&"««ii.T. " 



ject ! The mfcrmation given by ■' Jack of AU Tiadt 

track and side and length of vamp ia regulated. Will 
any one teUme I To anuiteuts, aa fathen ol lamiliea with 
small means, as well as mynelf, Ihia information, I think, 

[51600.]— To Mr, Wotherfield,— TboiB ia a clause 



'or'Squid. 

joidr A 



J51fiin.]-G.H.R. LoooB.-WUl 1 
aiaulatiumenginolNu.lSDwhlchl 

tunu-d out at Bliatforf r Also are there any mure of 






[Elflll.)~LeTellliiK.~'^''ld any coneipnudent give 
n foreign countnea T Is a " l>umpy 



K. T. 

[&I eil.] - Tnanellln g. 
kindly give me some inton 
keepir-'^-'* — '- — '' ^- — 



Ctn 



will oblige.- £, £, 
any oorrespondf 



driven In 



a both enda.a 



tueiiaa,soast4JUiaantliewori 

be glad ot any infoiBialiBn 01 
Can anyone also ffcommend me a cheap ant 

having curved top and aides calculated I- £.E.B,T. 

[filSIS.]— Knapp'a Solntioa.— A dcwslptJon o( Ihi 
mode of preparing the above solution, and the method 






in teU t> 



raiBlO-l- Bpeolflo (Iravlty.- Willany kindreadi 
iform me how to celcnlale, from the ap. gr. of any loli 

ty, a gallon ot dialilled walr, and alao give meam 

-i.^r.'ioanother hy°the addition of distilled water !■ 
riru-icQuiviiY, 

[aiom.l— Photo (Taphic— Will any mderinfon 
Le whether the photographic bunineas ia a profitable on 
r nut in TojimHnln- it dry p1;ites and the neccsHi 

England, or would it be advisable to take ont a stoek 1 



TBOBLBH DCCCLL-" flnmi Ccignn.' 




nonCEB TO COHRESPONDENTe. 
CoaBIer Bolnti 

H. Jai.uba ; to HIU oy J, aeyioee-j , 

FoUweU, F. V. P., Dicky aura, C. Planek. 
J. B. B.— Oame receivtd with thanks. 
F. F. B.-ThanksforsUp, 
H. JicoBB.— Bout J"^ ere not able to condnue. 
TnaiTallDcibfiE^ijdrisahout to start a two-move nrob- 
icXJli^>e ™ - 



Uuuntain T^w, Clontarf, Uubiiu. 



itb the Chesa Edilo 



HoUowaT'a FtUa will render to delicate Invatiiii 









ENGTjan MECniANTO AND WORLD OP SCIENCE: No. 964. 



Sept. 14, 1888. 



th*: '.t ».'v:v::m s !'.*.i^n» th:iu oiuMn>vnti«m. 
T^i* c\:io! :\*r\v ^^f xhia sivt.ioii oiiii U* known 
^\v/.y >nV.»n it h;is Kvn th'tormintHl by Iho 
Cov.Tt , l^'.it no t'XvVption onn bo takon to it 
if it :v.o.'i!*.s. in rV.o \"aso oi ji inuohint\ tlio 
irvi'r.ti^^v. r.* .-» wholo, ami oortnin parts 
m-V.^'h nvIjcV.t otlurwiso Iv Iho snbjoot of 
ffcTATATo jvAtcr.ts. IVn-ision is nnulo for tho 
^rii-.ur.i: of a ivitont to tho legal ropro- 
^T.tJitivo of a.iUvoai^Hl inventor, if appli- 
rtitior. :< r.*.;ivlo within six months after his 
dc*ah:h. Stv:ion 40 ifftmilos for the issue of 
A= ilhi<tmt*\i journal of patenteii inventions 
wVr.t&i::lr.4r rt*ivrts of jvHtont oases decided 
by ^ourrs of !.s w. and such other information 
dk$ tht Cc=:.ytr\''llor may think useful or im- 
>?rtir.T. S<.vtion 4."^ is verj- imix"»rtant, and 
a ^dT TvrVrre^i to at the commencement of 
this Article : f.^r as phraseil it appears that 
*pri:cati:n$ It ft a: the otHco betwet^n now 
Aaa IVc. :^! will i>dv tho diminished fees, 
*:il eATar^* :ho examination and the 
-itl-flity 10 gT5M:t licenses. Thus the yro- 
vis-T.* :: rhr Av-t rv^lating to applications 
A=i T:r:«:-:-r-.i£r.jr:? thereon shall have effect ! 
r^Zy r:! iT^^^.iirlor.s made after the com- . 
a&sac^iiifr.: :: the Act. Everj- patent 
CTKiTc'i V«r:;r? iht- commencement of the 
Ar:. :r rn in at : l::;irion then pending, shall j 
r'issifz. T" -.jfrvTcl :y tho provisions of the I 
A;r: r^liti^ :: i\a:r2.:s binding the Crown 
Kidz: iciiiTiIsrv li^^ns^s. "In all other 
r«^eX5 ±L:l~iiiL^ :Le amount and time of 
tatzjs^- ;: :-:r-- tI:* A>t shill extend to all 
ztKzziZi zrLZ-'r'l :»:::rt the commencement 
:zzzi3±:z. :r :- it iIic;iti:iL5 then pending, 
i^ yibsrmti:- ::r •*::;h rnairtnieiits as would 
iiTr i--liT i -.lTr-:t. if this A:t hid not been 
p»e*eL "^T : -itr th it 5:ib5«tion literally, 
far if it t^-Ht zn-^j^s whit it sav*. there will 
:•* 1 i-ri: i^: i.lT-^z.iZrr in getting appli- ' 
sfctiiz.? Tlri V : tt th-.'^r.d of the year. By ' 
Se:ti:!i -1 th> C zntrrLllrr is empowered, 
th r=»:"L-=';t iz. ■::-r:tir.g a.:.: '.•:*- jAnied by the 
fr^. t: ::rr-.-.t _I-rivii ^rr*'-r«, &c., and by 
SrCti:- -" It :-. ^rzTi-hrl thit any applica- 
ti-:r_ - -.t:>. ".." -*.hTr i>: ;rnent may be sent 
\jy,^'i. iz. " -lill \'h ivrr.'-nritohave been left, 
sia^ir: . r ^-: - r. . a 1 1 j . ■: t : :r. k when in the ordi- j 
TLirj : : --7-r -':.'. l-.:*.-r -v. il i b*: dfliv-rwl. It 
▼"!-'>: •.T..:-:r.t 'y. tr'^ve that the Mter 

"■"fc* ^ ' ■ r- '-/' - • •-■' • ^ * -"'^ I-'-^t i'i*'""' the post. 
.tn •-".i-^..- " .": .'. >? . '.oiit.'iin* tL* iiiijxjrtant 
-r '.■".-•: \:..'.\ - I-.---: ir.v ::*<: ret ionr*ry power 
:♦ jr>-r. t, *.'.-. 'J ,.:.:, tT-.H-r. he shall not 
rx.'.' .-.'-: .: . ;■ -..'v.ly to th^: aj.p«:oant with- 
'.:t If. '".-■:? :..... ';.ri opj/ortxii:ity of being 
u-'-!iL^ \ y-T'-.T. ...y \r by his a^ett. Exten- 
di r.-: -y. ^- .-^ .'i.-<: jfiv'Ti to the Board or 
Trv:/: to :;.;iic*: -. -•,:; ^*-ri'.-n»l nil';=i and regu- 
jkti'.r.'. -^ • :.-. jv i-^; ^or."id*jr';d experlient, and 
or. tr.'.'O -..i :• v-fid much of the success 
of t>.^ A t i.'i -.:ttJriir th': v«:x'.-'l ^^ue^tion of 



( 



IA8T LESS0V8 IH BLOWPIPE 
AVALTSIS AHD PTEOLOOICAL 
MJHERALOOT.-XII. AHD LAST). 

;:/ Lif.'.i.-C'A. W. A. }U,Hn, F.O.S. (hie R.A.) 

JUi*:/*r.aJi) of OntAr and Inner Ball For- 
H,t^\\t,u Mo'llurn and NoA - Sodium Tellow 
Ik*..* //./t« t^•».Hw^ ut thA Oolour of Sapphire, 
JC//.^/<ii/l, Af/fithyiit, Ao. 

♦ V.'V.i" j,ro';M-difi;^, rrofe««or, would 

', / . . rf.i.'JJy '!;iy if it in iiejr.iAHary to 
' , . ' ■ . ; ' :.,■-."/- J >•.« (11 1 1 -i II in - iKjnilft b;ill before 
,/;... / .' ;; V. \j, \.\f boiii; a«:id, in order to 

., .•!■.' ' r,# ,,.§,tt hill I -t i'' 

^. .:.,.../ i.'.f V';ii r/ifi Hpjily the 
.r'",./:.. -i .,../^',., •. l,.!l 'A X XVII., .VH)), just 
^.f , .' '/, U' -i, \\ i/i/l. i'.n,, aiirl almost 

f, h'l,' if I f^'Uii iJi'*ill/ to Aifioricjr 

f •>.■>. I >■•!'/ •,'*->"i'*ii t>/ f.^ttii-tl iiri'i rniilni- 
/j./' M./ /';.o*»'. ^f.H'i't fin 1*1 by voni 



an«l shall further maintain that I have 
tho Ivfst possible cvidenco (that of my 
tnvn ryes^ for stating that stlica is not 
the Himpio combination of two elements 
which it is universally supposed to be at 
present. But how do you explain the 
fonnation of these "inner balls" com- 
iiiunicat(>d to calcium pyroborato by silica ; 
and, indeed, that of the outer balls also : a 
fact discovered by you apparently in 1869 
[Jt/teen years ngu !) but not yet taken into 
consideration by men of science, as I think 
it might have lieen h" 

"I feel that in you, Professor C, I shall 
have my first rail friend, — a man not only 
capable (for many are that), but having the 
sincere wishy and the influence or power, to 
defend or elucidate my simple exposition of 
THE Tiu^Tii in philosophical analysis. The 
small 8])hcricle8 or bsuls formed within a 
l>ead, by the application B.B. of lime and 
about 12 other oxides, to boric acid, are 
evidently due to the respective cohesion of 
two liquids — liquid, of course, only when in 
a state of fusion B.B. — which do not dissolve 
each other (although that is not the opinion 
of Professors Koscoe and Schorlemmer), but 
possess nearly the same specific gravity ; 
just as this oil, poured into diluted alcohol, 
remains suspended within it in the forms of 
perfectly sjinerical masses. The two liquids 
in tho case of lime applied B.B. to boric 
acid, are the latter (containing), and calcium 
borate (contained). The boric acid coheres 
to as near a sphere (sec Lesson IX., para. 
10, page 433, * E. >!.'), as the platinum- 
wire ring to which it clings will allow, and 
hence tho advisability of making the ring 
as nearly round as possible. The calcium 
borate coheres to as many perfect sphericlos 
inside the bead as there are fragments of 
lime applied ; and these sphericles arc immc- 
<Iiately resolved into one by O.P. applied to 
the containinjg bead. It is usually supposed 
that tho two liquids, in an expcnmont with 
fluids, must be of * prvristly tho same specific 
gravity.* (* Miller's Chemical Physics,' 
I>age Ho)y but that is not iitressary : for, 
you see, here is a sphericle of pure gold 
floating in the boric acid bea<l B.B. in ex- 
actly the same manner as the calciiuu borate 
sphericles float.'* 

C. — **This is quite clear; and, as you 
have shoi^Ti the contained spheroidal borates 
to consist of materials in (hjiitite jtro]Hirtion 
to each other — exceedingly interesting and 
important to my mind ; but I do not yet see 
why or how Cfilcitun silicate forms inner 
balls in calcium borate B.B. WTiy does not 
the lime of the of the former combine with 
or rather join the lime of the latter, and 
dissolve the silica transparently in the ball, 
as you .showed us it did when the ball w-as 
held jM^r se on a platinum- wire hook B.B. ': ' 
(Lesson XI. , page ,190, * ' E. M.**]. * ' Your ob- 
servation shows that you are following me 
closely, and this is precisely the difliculty as 
rr-garrls tho'«(/#«re of these inner balls, 
whi"h occurred to myself. In the absence 
of a menstruum (at present) for dissolving 
the outer, and thus obtaining for examina- 
tion the inner balls pf:r se, which will no 
doubt one day be found. (Prof. G. G. Stokes, 
Sec. Royal Scxiiety, recommends me to try 
are^ica^it/, whichi intend doing.) I attempted 
to come to some definite conclusion regarding 
them by a simple process of nitiocination, 
and argued thus: •* If "(said I to myself ) 
•* these inner balls are silico-borate of cal- 
cium, balls will be formed, when pure silica 
is applied to the calcium borate, held hi/ 
itself on a platinum wire, without the con- 
taining bead of boric acid B.B. ; and this 
we have seen (Lesson XI. , page 590, * E.M.*) 
is not the case. If, on the contrary, fresh 
boric acid derived from the outer containing 
bead is absolutely necessary for their for- 
mation, the presumption must be that 
calcium borate cannot be decomposed 
either by separate or dissolved silica in 
lioric acid B.B. ; or, in other words, that 



the calcium' borate will not give up any 
part of its i)roportion of boric acid to the 
calcium silicate iu order to form inner balls, 
or any part of its lime to combine with the 
silica ; and that the originally added silica, 
therefore, is simply dissolved in the ball 
per sr, and changed in its nature through 
the abstraction of its * chemical water * 
by the action of calcium borate at this 
high temperature upon it. (Lesson XL, 
page o(K), **E. M.^*) The sUioa then 
gradually becomes, as it loses this water, in 
a manner, itself * caustic,' and capable of 
forming, at high temperature, & fusible 
compound with boric acid, which compound 
follows the law of cohesion of liquids while 
fluid and uurlissolved in the calcium borate ; 
just as you see this speck of hard marble» 
when applied B.B. to a boric acid bead, at 
first appears (Uke silica) as an unacted-upon 
white opaque fragment ; but shortly losing 
its COi tmd ' chemical water ' (which latter 
immediatrhj shows itself as grey opafesctnce in 
the bead), it forms a fusible compound, and 
appears as a transparent ball of calcium 
borate, instead of a white ox)aque fragment 
of calcium carbonate in the bead.*' 

C. — "Hullo I Professor, do yoji mean to 
say you think you have, in the formation of 
these inner balls, formed a new substance, 
hitherto unknown to chemists — i.e., Silicon 
borate .^ '' " Most certainly. If you do not 
conclude it to be that from the full con- 
sideration of these experiments and results, 
will you kindly afford a clue to any tiher 
explanation of the phenomena ? I oonsider 
that not only one new substance (silicon 
borate) has been here proved to exist, but 
that another substance (pure silica, or ' rock 
crystal,*) — although not * new ' to chemists^ 
in one sense, has been hitherto entirely mis- 
understood by them as to its nature (it being^ 
in reality a hyhaUf), in consequence of their 
solely employing, in its analysis, hydrattd 
acids.'* C. — "Wbat do you mean by tbat 
last expression l** ** ' ' I will make you explain 
it to yourself. You have seen, beyonid all 
doubt, that what I have tenued ' chemical 
water * causes tho evolution of grey opales- 
cent matter in boric acid B.B. ? *' C. — 
''Certainly, I am quite assiutd of that fact.** 
** Well, now, will you be so good as to fuse 
a bead of this pure b<^)ric acid upon this 
ring of new, clean platinum ynre ? Good ! 
You observe that, when cool, it is as trans- 
parent, colourless, and refractive as the 
* rock crystal ' of your spectacles itself. 
Now, dip that bead, in a state of red- beat, 
into this Ix^aker of distilled water, and beat 
the boad again B.B. What do you observe 
in it r'* C. — '* Xothing; the bead is lessened 
in bulk, in consequence of the bursting of 
the iimumerable bubbles of steam formed, 
but it is now as transparent and refractive 
as before.*' *'Xow, mark! I pour just a 
little sulphuric, or nitric, or hydrochloric 
acid into the beaker of distilled water, and 
stir it well roimd with this x>erfectly clean 
glass rod. Be so good as to dip your red- 
hot bead again into this acidulated water* 
and, after heating^ B.B., and cooling, tell 
me the result ^'^ C— ** The resiUt is, 
faint streaks of grey, opalescent matter, 
which, on fiurther heating and cooling, 
reiidtr the whde bead slightly opaliitu 
and I see now what you mean by the 
expression ' hydrated acids.* It seems to 
me, therefore (adopting your views, wbiob I 
don't say I wholly do yet), that if we treat 
calcium Derate (or the anhydrous contained 
ball) separately with silica in a boric-acid 
bead B.B., the combined lime, ofdy during the 
continuance of High temneraturr, baa an 
attraction for the supposea ** water " of the 
silica, and extracts it ; itself becoming hydro- 
borate of calcium only during t?ie period of 
high temperature, giving up the tbus- 
obtainod 'chemic^ water' on cooling, to 
the surrounding boric-acid bead, where it 
(tho chemical water) floats nndissolTed as a 
findy-divided precipitate on becoming cold 



Fept. 14, 1883. 



ENGLISH MECHANIC AND WORLD OF SCIENCE : No. 964. 



27 



(for I see the whole bead is perfectly trans- 
parent whilst hot) which you call 'grey 
opalescent matter/ but which I should cer- 
tainly call *Hydrated horic acid * " ** My 

dear sir," — *' Stop a bit; I haven't done 
yet. If we admit all this, it seems to me to 
follow that, if you dissolve * hydrated * (or 
ordinary) silica in calcium borate held j>er 
ae on a platinum hook ('E.M./ p. 590) and 
then treat the siliceous ball in a boric acid 
bead B.B., the lime of the ball, caustic in 
spite of its combination with boric acid at 
high temperature, and then only capable of 
forming the double combination with this 
water and boric acid which I will call 

* Calcium hydroborate ' (only existing at 
high temperatures) extracts the water, as in 
the other case, from the silica ; although in 
this case, the silica being contained within 
the ball cannot escape into the I)ead, but 
there — ^i.e., within the ball, forms the fusible 
compound with boric acid obtained through 
the ball from the outer bead of which you 
speak : which, assuming the spherical shape 
whilst fused and liquid, in obedience to the 
law of cohesion, appears, finally, as * inner 
baUs of silicon borate'; when, of course, 
the containing ball would be much 
heavier, in spite of the opaline matter 
it evolved. Is this what you mean?** 
** My dear sir, you have expressed my 
meaning more clearly than I could my- 
self." C— "WeU now, ^-ill you kindly 
explain, if your conclusion is correct, how it 
is that the silica, dehydrated (and thus 
rendered capable, according to your account, 
of forming * silicon borate ') by the calcium 
borate ball treated separately with it B.B. 
in a boric-acid bead, does not then form 
** silicon borate * S'paratthj in the had .^ " 

'' For two reasons : 1st, because the boric 
odd, with which the inner anhydrous silica 
combines, is derived from the containing 
ball, whore it must be ahaolutefy anhydrovs ; 
the ball meanwhile supplying its loss, with 
boric acid from the containing head in ex- 
'Change for the water derived from the 
sUica ; so that a round of chfmkal exchange 
goes on. 2iid. Because perhaps the two 
fused fluids, * silicon borate* and calciuiu 
borate, are suitable for exhibiting the phe- 
nomenon of floatine spheres (as oil and dilute 
alcohol are suitable) ; and the two fused 
fluids, 'silicon borate* and boric acid are 
nut suitable (as alcohol and water am not 
suitable)." 

C. — ""Well, there is no doubt the inner 
balls do exist (and must be accounted 
for somehow), for I have just broken a 
calcium borate ball containing them in 
half, and placed it under the microscope; 
and here they are sticking out of the 
broken side of the hemisx)here. Is silica 
the only substance which, thus applied, 
forms inner balls in calcium borate 'r ** * * Oh, 
-dear, no : zirconia, glucina, alumina, tung- 
stic and molybdic acid ; in fact, so far as I 
yet know, all * earths^ aud utm-volatile 
oxides, which do rtot tJtemsclcts form hnlh 
in boric acid B.B., fonn these inner balls. 
The sublimate of antimony forms balls 
in calcium borate per se B.B. with the 
evolution of 'chemical water.* But the 
inner balls formed by some oxides, as 
tungstic acid, crystallise under continued O.P.f 
and these crystals constantly exhibit the same 
form ; which, as you know, is quite the con- 
trary with borax cr3rstals B.B.*' C. — ''Again, 
this seems to me a matter of extreme import- 
ance.'* '' You stated just now that I ought 
to call that fine precipitate, which appears 
as Krey opalescence in the clear B. acid 
bead, hydrated btyric acid. Would you 
suppose now that boric acid thus 

* hydrated * should have changed any 
of its properties ? *' C. — " Certainly I 
would ; and, indeed, I was just going to 
remark that your boric- acid beads, opaque 
with grey opalescent matter, seem to differ 
in no respect (except opalescence) from the 
traaspoient beads.** " What substance. 



then, would you call this?'* (taking some 
white powder out of a bottle y and hecUing it on 
a platinum spatula under C.*e nose), C. — 
''Hesin ; or some related hydrocarbon.** 
"This, sir** {fusing the jMivdeT ll.B, on a 
pt, vn're ring), "as you see, is opaque, or 
hydrated boric acid, which apparently ac- 
quired that peculiar smell of resin by simple 
exposure to the air, in about a year after it 
was hydrated in the Royal Artillery Institu- 
tion Laboratory, Woolwich, in 1873." C. 
{reflectively)— '^*^ Are you quite certain of this? 
The resinous smell on ignition is unmistak- 
able ; and yet there was certainly no inflam- 
mation, as would be the case in thus heating 
resin. Was this boric acid hydrated with 
* water ' from silica ? ** ** No, but you see, it 
also rehydrates calcined lime.'* {Calcining to 
white heat in 0,P, of the hot-gas lump a frag- 
ment of pure marble, larger than the ajyat^ne 
bead, upon the latter. The glowing lime slowly 
clarifies the h^ad, and, v^hen afieru nrds seita- 
rated from the bead, crushed, and applied to 
fresh pure B. acid B, B. , evolves grey opalescent 
matter into the transparent bead), "Follow me 
in this experiment, and I will now show you 
how this B. acid was hydrated. Wlien I 
thus make a paste of calcium hydrate (590, 
XXXVII. • E. M.'), and dry it as a large 
white opaque bead in gentle P.P. on this pt. 
wire ring (Fig. 16, p. 255, ' E. M.*), bend the 
lone^ wire double, and fuse a bead of pure 
bone acid upon a similar ring made at the 
other end ofthe wire, holding the two beads 
at the bend of the wire in the forceps (Fig. 
17), so that the 'flame* of the not-gas 
lamp, directed upon the Ca hydrate, plays 
afterivards upon the B. acid ; what is it that 
causes this gradual opalescence in the trans- 
parent, colourless boric acid ? *' C. — " "VMiy, 
the 'chemical water* of the calcium hy- 
drate ; I quite understand that now ; 
there is really no necessity to go through all 
this a<7at7^** "Excuse me, sir, that is not 
my object; but do you observe this yellow 
flame emitted from the calcium hydrate 
whilst it is slowly calcining in O.P., and 
evidently causing the opalescence in the boric 
acid, by impinging steadily upon the bead, 
imtil the hydrate is x)erfectly calcined and 
begins to glow white-hot?'* '*What is 
that ? ** C— " What is that yellow flame ? 
VThy, sodium, of course I*' "Observe me 
now, and I will prove to you that it is not 
sodium. Taking the lime-bead off the first 
ring, I substitute for it a bead of sodium 
carbonate, and thus, allowing its induhitahle 
yellow sodium fiame to impmse upon the 
bead of opalescent boric acid ; what is 
the result?" C. — " The opalescence removed, 
by Jove ! The same cause producing opposite 
effects. A rcductio ad abmrdum. Against 
Euclid. No, this won't do at all. I 
admit, sir, that the ^raf yellow flame cannot 
possibly be due to sodium," "To what, 
then, do you suppose it to be due ? '* C. 
{considering) — " Well, the yellow flame, 
which rendered the boric acid opalescent, 
certainly ceased as soon as the calcium 
hydrate was calcined, leaving anhydrous 
lime behind ; this hydrate I have seen to 
similarly opalesce boric acid, leaving (as was 
proved by the assay balance) anhydrous 
calcium borate behina. — Sir, I see no other 
conclusion except that tho first yellow flame 
is caused by the ignition of this ' chemical 
water,* as you call it.** "That has been my 
conviction for twelve years ; but you are the 
first man of science I could get to listen, 
patiently and intelligently, to my proofs. 
Dome declared they could not understand 
such simple evidence. All (ver}' imphilo- 
sophically, I think), laughed at me and my 
proofs ; and said I was setting the Thames 
•n fire, &c., &c. But I will now show you 
how I hydrated this boric acid with the 
resinous smell on ignition. Taking the bent 
platinum wire again, I insert in the ring 
next the O.P. this little roll of new dean 



with the blowpipe ' flame,' as it then cannot 
be heated beyond redness, and will conse- 
quently, continuously emit a yellow flame; 
th is yellow flame also, as you see, renders this 
fresh bead of pure boric acid opalescent. 

Well, before I discovered this fact, I fused 
about an ounce of pure, crystallised boric 
acid in a clean open platinum dish at a 
table -blowpipe in the R.A. laboratory, 
Wooli^-ich, with the result of finding all my 
boric acid grey, opaque, and (as I tnought) 
spoiled ! I do not mean to assert that yon 
cannot fuse boric acid in platinum without 
producing this result; but I overheated 
mine, keeping the platinum at a strong red 
heat for some two hours, and producing, 
therefore, an enormous amount of this 
yellow flame, which filled the dish, playing 
upon like boric acid all the time it was being 
fused. I don't remember it exhibiting this 
resinous smell on ignition at first, and 
imagine, therefore, that it was thus rendered 
capable of gradually absorbing more hydro- 
gen (and, perhaps, carbon) from the air to 
whicn it was constantly exposed when the 
stopper of the bottle was left off. I wiU 
now show you another curious result of the 
supposed hydration of this boric acid. Tou 
see I have got here a stoppered bottle of 
^ey mineral i)Owder. It is pure crystallised 
IVavtllite, lately discovered in the country 
of which you are so justly proud (The 
States), but baked for a fortnight in my 
kitchen oven (which you now know better 
than to suppose would eliminate * the 
"chemical water,** and which it in fact 
concentrates), crushed, and put into this 
bottle. I purchased this }}avellits some 
years ago, from Henson in the Strand, 
because I knew it, as aluminium hydrated 
phosphate, to contain a large amount of 
'chemical water,' and was curious to see 
what the effect would bo of dissolving its 
fine powder B.B. in my hydrated boric add, 
by means of the cautious addition of 
X>otassium hydrate. You shall now do this 
yourself ; but first I would ask you to test 
the Wavellite for iron or other possible 
metallic colouring oxide, with the borax 
you have there, as you do not believe in my 
reagents^** 

C.— "Do not say that, sir; I begin 
now to see the drift of what you call 
your system, and shall uphold it wherever I 
go ; but I now try this jwwder, as you 
suggest, in borax B.B. for the satisfaction of 
others, and I find the borax bead not even 
yellow hot ; so presume the powder to be so 
far free from metallic colouring oxides, that 
at all events, they cannot afford any recog- 
nisable colour to a bead. Now, what shall 
I do ? ** " Fuse some of the resin-smelling 
boric acid B.B., to a bead on this platinum 
wire ring, and, taking up on the not bead 
gradually, some of this baked Wfi'fellite 
powder, with a mere trace of potassium 
hydrate to dissolve it, treat the mass with a 
powerful H.P. (you know what that 
means now) from the ' hot-gas lamp.* " C. — 
"Grood: the bead turns a bright iiuri>le." 
"Now, dip the hot bead, first in the 
hydrated boric acid ag^in, and then in the 
Wa'^llite powder, plus a trace of potiissium 
hydrate; and continue the treatment with 
H.P.* C— " This is really surprising. 
The bead is at first purple, then a beautiful 
sapphire-like blue, and quite transparent; 
then it becomes an equally brilliant emerald- 
like yref^ii .' " "If you wish it to remain 
blue, dip it in the hydrated boric acid 
again.*' C. — ^^ Dark blue, again I Al' 
these colours cannot jwssibly be due to any 
metallic oxide: cobalt would give a blue 
bead ; copper or chromium a green one ; 
and manffanese a purple one ; but no sin gin- 
oxide comd produce all three colours. Did 
you not communicate this imx>ortant matter 
to your Royal Society? ** '* Y^^, ^^^ "^^ 
Secretary «ieol \nfe ^^ Ts«L\«n»iA ^»>^^ ^S5>«^^^^ 
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power is commtinicaled. Uore. si in the preTions 
method, it is poBsiUe by the addition of h revereed 
sot ot inclined planoB and pHvitiffl to make this 
into a reversihle dutch hy a gliding airanfrement 
which ehnnges the ballafrom one circle of cavities 
to the other. 

The chief adTSntagcs of this clutch wiJl be found 
in its silence, wenr, andaliovoaL in this, that, by 
properly adjuating the he!] chambers, it can be 
made to give almost no 'backlaBh. It might be 
■ppliod to the I'elocipede in the same way and in 
the someposition as other clutches. 

In a fourth method of double driving the 
patentee pLicee one or more circular discs upon 
tho treadle shaft and others to correspond upon 
the hub or shaft of the drivinp wheel or whuels, 
the motion beinc; carried from the treadle shaft 
to the driving wheel by one or more spindles with 
rollers flied on Ihera at Ciich end, the motion 
being communicated by friction. An arrange- 
ment tor raising and lowering the said spiniUes 
makeaa changeofapeod easy, and asystem of this 
description attachfd to each dri\'ing wheel will 
give a very safe and certain method of steering 
tho vehicle as the rider accelerates ot checks the 

rd of either driving whei.'l, and in this cose 
third whfie! of a trioyclo would he made 
merely as a castor to carrj- part of tho «.>ight, 
not as a steering wheel, which is its usual pnr- 

Fig. 1 is a front elevation, and Fig. 2 is an 
edge view partly in section of the firet improved 
method of double driving. Fig. 3 is an edge 
view parllj" in section of tho eecond method of 
double driving. Fig. 4 is an elevation of the 




outer ring with ratchet teeth, sjid Fig. S is on 
elevation, partly in si'ction, through the line A 
BFig.3 

In Figs. 1 and i, a is the driving shaft to which 
is kejred or secured the bevul whi-el qi ; loo#i upon 
the shaft a and fining the bivi'l wheel n' ia a 
second bevel whatl A which forms part of tho hub 
of one of the driving wheels. Four bei I'l piniona 
e are placed between and gear into both the live! 
wheeu a< and b. Tho iHn-el piniona c an- 
fitted on studa i' upon which they are frei> 
torovolvo; the atuJs J" are attached radially to 
an inner ring c^ and aru secured at tht) other 
end between the two flnngi'S of an outer casing. 
This casing forms tho chain wheel '/ and the 
breko wheel d', which are fastened together by 
the screive iP. Alotion communicstcd to the 
chain wheel il by the power of the rider or b}' 
any other ageniy will bo transmitted through the 
bovel pinion c and the bevel wheels «' .ind t to 
both driving whcelx. 

In Figs. 3, 4 and 5, a ia a mntal disc with a boss 
by which it is mountedloosi'ly upuothe shaft A in 
irhichiscut the slot £'. Twonivtafringsa'andn'arc 
aeeuted to tho metal disc a by scrcwn a'>. The ring 
a' forms tho chain wheel, andthe inner surfaces of 
the chain wheel a' and ring a' and cut in opposite 
directions are two cows of ratchet teeth a' and a', 
with an annular aiiace a* between them. Two 
fears a and e' acting as pawls pass through the 
jlot i' in the shaft i and are held in position by 
^ots through two metal discs J nnd J' fastoned 



pawls e and c' are bevelled in opposite directions 
BO as to gear with either set of latchet teeth, and are 
ot such length as to just miss tho teeth on one 
side when in full gear on the opposite side, and 
when 000 pawl is in gear tho other runs free in 
theannulac space «■: a clutch (not shown in the 
drawing) which takes into an annular groove ^ 
in the boss of the disc d is employed to shift tho 
pawls from one set of ratchet teeth to the other. 
By sliding the discs d and if' as far as possible in 
the direction of o^ the pawl c' gears with the 
ratchet tei^th n>, and by sLding the discs as far as 
possible in the other direction the paw! r gesrs 
with the ratchet teeth a*. It the annular space bj 
made sufficiently wide, by placing the discs mid- 
way between a' and n' both the pawls arc thrown 
out of gear and can revolve in the blank apace n*. 
The metal disco and rings a'imd a' may be made 
in one piece, and tho diBcs d and d' uuiy also bi.' 
in one picco, if preferred. When motion is 
communicated from the abaft i to tho puwls rand 
c' that pawl which is in gear with tho ratchet teeth 
will transmit the motion through the chain wheel 
<' and drive the machine in one direction. By 
sliding tho discs, the other pawl gears with the 
other row of ratchet teeth and drives tho machine 
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PBACTICAL NOTES ON PLUHBINO.- 
T.TCTCTC • 

By P. J. Davibs, H.M.A.8.P., &c 

{CoHtinuid /rom ptigih.) 
Kama Wtlh Doubla Pool Valrea. 

ALTHOfGU I have written so much in laTOur 
of this machine, of course I do not moan to 
imply that wo have no better, or, as far as water 
is concerned, no more economical machines for 
raiainijit, that ia to aay, KheriBiili/a hatiud qimn- 
ttlii tan In obtaintd, or is necessary for tho working 
of the machine itself, bccaueo it wo come 
to that point, there is no machine f^uol to the 
uverahot water-wheel, shown at Fig. 366 C, hut 
what I wish to imply in this : that the ram is, of 
all water mnchinea, the moat simple, and will 
anawcT cvi-ry pnrpoae in placi-a where large 
i|u;intitie9 of water may bo hod to run to waste. 
The tam will work pretty well under an 18in. 
head of water : yet, like the water wheel, the 
greatiT the full, and the better the supply of 
writer applied, th>; more water can be tiuown, 
and, of course, the more powerful will be the 
machine, though, be it understood, that it is 
quite possible to have too great u fall, and thtre- 



I genenlly allow for rising main pipes from 
Jin. to lin, bore, 1ft. pressure for ovary 100 
yards of piping, that is to say, if the rising 
main be 1,000 yards long I allow IMt. extm 
pressure, or hiit. the nquare inth crtra on Ihi lur- 
faee b/ Ike iraltr in the air ekaaiber, to overcome 
the friction in such pipes. If the pipes be IJin. 
to 2in., I only allow half this amount, simplj 
because there is not the same amount of friction 
in large pipes as in the smaller ones, the friction 
being in eiact proportion to the size ot bore. 
My advice is, alwo_\-s to use pipes large enough 
(or the work. 

Let ua go back to the fall, and examine what 
is actually necessary to get a certain required 
amount of work. Some will aay that if they 
had a head of say 10ft,, they wonld make nie of 
tho whole, not l^i-inj; to lift tho water more 
than 30ft. I may aay that a tall of IDtt. is 
ample to throw one- fourteenth of the water ex- 
pended to huight ot 140ft,, and I may add 
that it is quite possible to fii a ram under a head 
ot IDft, and yet got no more work than from 
under a eft. or Qtt, head. 

If this be the case, there must of nBcosaity be 
a lot of useless wear and tear on an ill-propor- 
tioned ram. This being so, it reqniros the 
judgmimt of the plumber to select a ram which 
r ■■ C.3BS. 




is BuitaUo to his fall, m that th<' wujr and tear ot 
the machine may be in strict proportion to ths 
amount of work done, and the economy in 
keeping the ram in ropair will be in accordanea. 

In order that my readera mav c^ilculato what 
fall is required to safely work'a ram to drira 
wat«r to a given height, I append tho follow- 
ing : — About one-seventh part of the water ai- 
pended can be safely mixed to a height of at least 
Arc times that ot the fall (and when the ram 
works well as much \\» eight limes). Uiat is to 
say, suppose tho fall to lie Aft,, then one-seventh 
l>art of the water oxpondcd inuy be raised, sni 
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furo thi fall should Ih. oiUj ui duo projiortion to 
tho requirements of tho machine. 

Tho relative proportion between the water 
raised, and that wasted, is entirely dependent 
upon the fall or source of supply, tlnit is to Bay, 
from the top of the trunk oh at S to tho fuot- 
valvo C, Fig. 368, and the height to which the 
water is required to be raised. 

Of course, as in all cases where long lengths 
of pipe are used (especially when of small bore), 
friction must be Uken into coiuudamtion. 



which will equal one-BovenllL part to a height of 
25ft., as before said. Von cangetmaro, hutthis 
is sate reckoning. And, further, I may add that 



proportion. To moke this quite 
clear, so that no misunderalanding may arise, I 
will pive another illustration as follows:— If the 
ram be placed under a head, aay, of ifl. of water 
npon the trunk, then for every ai-vea ^Vura 
drawn from the head, oac ^^>nv v™,-j ,a.tA.«^^*, 
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tliii sanin order of eiploBioiis by iiiiliicn 

aro rapiiUj propagated to a great uumbei ,-. 

It follnwa, theu, from these facta, and camciall; 
from the eiporiinoiits madu uudur water, tuat the 
Oiplosioiia by inHuenoo are uot due 
properly bo called, but to tbi: trai 
shock arising from the euorDiom 
preMures pcoducod by tho nitro-glyi 
cotton. In au extremely rajiid mic 
Snrea may approach to the limit which correepouda 
to the matter detonaliug in its own to! 
the comnotJan due to the luddcn dercli. 
iUnioat theoretical pressures cjii lie propagated both 
through the ^'>undaDd byaupiHirtstuuitermediaTy 
or through the uir itself, jirojtutiKl M mium; as hi - 
been shown by the eiploeion of certain powdi 
fiictories aud of guu-cottou maguiinod. and even t 
some of tho expcrimeuta with dyuamiui a-nd con: 
pressed Kun-cottou. The intsoiit^ of the shoclc 
propapated either by a column of au or by u liquid 
or solid mass, voriea with tho nature of the eiplo- 
aive body and LtH mode of Inllaaimation ; it ia of 
greater violence accordiug as the length of the 
chemical reaction is shorter and develops more gaa, 
that is to say, a higher Luitial pressure, and more 
heat, that is to aay, work, for the same weight of 
exploiiTe material. This troiumissiou of a shock 
is couveyed butter by solidfl thau by hquiJa, better 
by hquida than by gases : nitli gasos it is better, 
ZM they are more cumpreued. Through solids it is 
better propajnited nc^ordiug to their degree of 
hardness, iron transmitting it better than earth, 
and hard ground better than ploughed soil. All 
brealid of ontiuuity in tho transmitting material 

tend to weaken it, espeviallj if a softer sv"-- 

ii interposed. It is iii this amnoer that tli 

a tube OS a teceiver, made from a goose quill, stops 

tie effect of mercury fulmiuatu, while a "—^ 

capsule of copper transmits thid effect 



e ciplosi 
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better propagated iu a scries of cartridges ac- 
cording as the envelope of the first detonating 
cartrii^ is the more resistiiig, which allows the 
gases to attoiu a greater pressure before the 
covering is destroyed. The existence of an empty 
■pace, that is to euy. nUed with air, between the 
fulminate and tho il}-ujmite, ou the other hand, 
diminiihee the violence of the shock tiunsmitted, 
and in consequence that of the explosion : generally 
tiiQ effects of breaking powders are lessened when 
there is uo contact. 

To form a foil concegitloD of the trauimi^ 
sudden pressures which iiroduce shock by the 
•upjiortiiig medium, it is desirable tu ivcall this 
general principle, iu virtue of which iu a homo- 
geueous mass, pressures ore transmitted equally iu 
all directioDfl und are the same od a small element 
of surface whatever its position, l>etDuatious 
produced under water with gun-cotton show that 
this principle is equally applicuble to the sudden 
pressures which produce tlie explosive pbeoomeua. 
But it ceases to be true wheu one jiossos from one 
medium to another. 

If the inert chemical matter which tmu^mits the 
explosive niovemeut is fixed in a giv<.-n situation ou 
the surface of the ground, or better, un the surface 
of the rail on which the Srst cartridge was placed, 
or better stdl, held by tlic pressure of a umiis of 
doej) water, iu the midst of which tlie lirst detona- 
tion is produced, the pronugatioti of tho movenieut 
iu this matter will Imrdly be able to take phice 
axcept under the form of a wave of a purely 
pbyocaJ order, aud iu cousEqucnce of a chivacter 
eaaeutially different from the tirtt wave of a 
chemical and physical order, at the sanic time 
developed in the explosive Imdy itself. This new 
mve propagates concussion away from the ei- 
[doiive centre, all around it, and with an iutetisity 
which decreases inversely as the square of the 
distance. Eveu in the neighbour hood of the 
Mntre, the displacements oE the molecules may 
lueait the cohesion of the mass and disperse it, or 
erush it by enlarging the chamber of eiplosicn. if 
the operation is conducted iu a cavity. But a very 
ahort distuiee, and of which tlie magnitude depunds 
on the elasticity of the surrouudiiig medium, these 
movements, confused at the begmniug, regulate 
theiaselves iu oplor to produce a wave, properly so 
oUled. Characterised by compression and sudden 
deformations of the material, the amplitude el 
these oscillatious depend ui>onUie magnitude of the 
initial impulse. They move with a very great 
t^dity, and preserve their tegulnrity up to the 
point where the medium is broken. Then these 
Compressions and sudden deformations change their 
nature and are transformed into a movement of 
isqialse, that is to say, that they reproduce tho 

"' — "" "" intheyactonanewcartridgethf 
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the character __ _ 
The effects diminish 
point, Irom which the explosion ceases to produce 

Whan tLisoGcun on a second cartridge the same 
■■iM of effaota will be produced from the second to 
'fti thi ri eartridg* ; but they depend ou_ the 
,*grtBrfttj^^k«on of the secmdcaitriage. 



Such is tho theory tbat appears to mo to expUi 
explosions by inH ucnce and the phenomena which 
accompany them. It depends, definitely, on the 
production of two orders of waves : one seiiei 
represents the explosive waves, properly lo called, 
developed in the midst of the matter which deto- 
nates, aud consistiug of a continual reproduction of 
the transformation of the chemical actions iutc 
caloric and mectiauicol action, which transmits the 
shock to the support and to the contiguous bodies ; 
the other is a purely mechanical and physical 
series, and which also transmits the tuddeu 
pressures all round the centre of the 
the adjoining bodies, and by a sing 
stance to a new moss of explosive mat. . . . 

A theory differing from this was originally 
proposed by Ahcl ; that is to say. tho theory 
of S^hchronoua vihiations, to which we shall now 
direct our attention. According to this Engli^ 
°° ' '*■" originating course of the detonation -' 









i aynchroiiiim, between tho 
by the body which provokes 
tho^ which the first body 



glj-ce 






vibrationa produced bj 
tho detonation, and t 

would produce in detonating, precisely as a violin 
string resounds at a distance m uuison with another 
vibrating chord. Prof . Abel has cited the toLc 
facts in support of his theory. To begin with, the 
detonators appear to differ with each vaiiet]' o:~ 
explosive. For instance, nitrogen iodide, so sua< 
ceptible to shock or friction, cannot caose thi 
detonation of compressed gun-ootton. Nitrogei 
chloride, so easily exploded, will not produce the 
some detonation, except when ten times the weight 
-' "■- necessary fulminate is UB«d. In the some 
tro-irlvcerine will not pnxlace a detonatioi 
lets on which is placed the en- 
I contained. In this way nitro- 
„ ,. . t3'3 grains con bo detonated 

without success. On the other hand, the inverse, 
influence is proved ; T-7S grains of comprewed gun- 
cotton having caused the detonation at a distance 
of 2omm. of nitro -gljoeriuo wrapped uu in an ei 
velope of thin sheet iron. A cap filled with 
mixture of potassium ferrocynBide and potasaiu 
chlorate, similarlj (according to Brown), will n 
detonate gun-cotton. Final^r. a cap consisting 
a mixture of mercury fulminate and potaasiu 
chlorate, should bo used of much heavier weig 
than if it were filled with the pure fulminate, 
(according to Franzl). Nevertheless, the ■■--* 

g'ven oft by tho some weight is greater by ont 
an that with the Srst mixture. 
Uessrs, Cha_pmanand Pellett have brought 
sujiport of this ingenious hypothesis the following 

' '^i: they attached to the strings of a 

particles of nitrogen iodide, a substance 
».iitii u<:uuateB on the slightest friction, Thcu 
they made the strings of a similar instrument 
vibrato at a short distance oS, A detonation was 
produced, but only for sounds higher than a certain 
--■^- which correiponds to tiOvibrationsper second. 



luble bass 



I conjugate parabolic 



They also took t' 

-'-ced a-j motets . .. , 

line of foci at different points several drops of 
□itio-glycerine or of nitrogen -iodide ; then they 
detonated at one of the foci a lorxe drop of nitro- 
glycerine ; they observed that the explosive sub- 
stances placed m the conjugated foci detonated in 
unison to the exclusion oi the soma substances 
placed at othor points. A layer of lampblack 
placed on tlie surface of the mirrors was deeigned 
to prevent the refioction aud the concentration of 
the colorific rays. 

As yet none of the experiments appear to mc to 
be conclusive, and several of them seem even to be 
formally opposed to the theory. We shall l>egin by 
observing that the speciality of a given musical 
uote^ capable of determining each variety of ex- 

tlosion, has never been established: it is only 
slow a certain note that the effects cease to be 
produced, while they lake place by preference, and 
whatever the exploaivebodiesma^'be, by the action 
of the most acute notes. Besides, uese effects 
isc to produce themselves at distances which are 
'iniHrably leas than the resources of the chords 
' "6 that the detonations 



jiarably leai 



goes to 
thi ■ 
, rather than 
determining vibratioi.. 
be produced 
detonator is too slight, 



iracter ilaelf of the 
iriy, the detonation 
the weight of the 
_ , . consequence when 

d the shock is weakened. Kever- 
theless, tfie specif vibratory note which determines 
the exploiions should always remain the same- 
Tor instauce,' cartridges filled with 75 per cent, of 
lynomitu cease to detonate when the capsule cou- 
ains ■ weight of fulminate less than ti''l grains ; 

ly the regulation weight of one grain. This cou- 
irms the existence of a direct relation between Ihs 
haractcr of the detonation and tho intensity of the 
shock produced by one and the some detouator. If 
that gun-cotton will cause the oitro- 
'- detonate In consequence of the sjn< 



part in the transformation of the living force into 

This same diveriity of structure and the modifick- 
tions which it introduces Into the transmission of 
the phenomena of shock and with the transfinmA- 
lion of mechanical energy into caloric energy, may 
he called u;ion to eipULiu the facts obseTvad bj 
-Ibel. The difference betweeu the energy of pure 
fulminate and of tho fulminate mixed with 
]>otasiium chlorate is uo less easily i 
■hock pi - - - 



LSiium chlorate is uo less easily explained ; tha 
J[ produced by the first body being ahazpai oo 
luut of the absenco of all dissociation of Qte 



this: 

of carbon dioxide f ormedTn the second case. Ver- 
iiaps, aiaj. the formation of potassium chloride dit< 
seminatod through the gas produced with the aid of 
potassium chlorate weakens the shock. Just flw 
"ame as silicon does in the case of dynamite. 
All the effects observed with the nitrogen -iodide 



from, this mbstance being particularly sensitiTe to 
friction. The sxperiment with the conlngate mlt- 
rars may also be eoaUy explained by &e ooneen* 
Iration m the f od of tbe movements of the all, and 
therefore of the mechanical effects whkh lenlt, 
liesides, M. Lambert hai proved by experimtnti 
laode for the conuuisaiou <n explosive •ubetaaoa^ 
that the explosion of dynamite cartridges bcjl^ 
produced in tubes of cost iron of large diameter, it 
<loes not appear to have, from the standpoint of 
detonations provoked by influenco, any differenoe 
between the vibratory motions and nodes charao.* 
laristic of the tube. Desiring to clear irp Oils 
..'utire question by removing it from the influenoe 

if the supports and of the divemity of cohesion ud 
I'hysical structure of sohd explosive substaneeL I 
imdertook a seriee of special experiments on W 
(hemical stability of matter in a sonorous vibratiaa 
.ind especially on that of gaseous bodies audi ■* 
"Zone or hydrogen, arsenide or liquids, such u 
hydrogen feroxide, or persulphoric acid, all of the 
lyodies being selected from among those whid 
liecompose or change spontaneously, and that at 

rdinaiy temperatures with the disengagement of 



, precisely 



mibir to ( 



substoocea. 



The description of tliese experiments mar be found 
in the Cunplfs Rriidut or iu the Reviif SiifittiSqut, 
May, 18H0. They lead to the conclusion that sub- 
ttauces which ore transformable with the disen- 
irogcment of heat, are stable under the influenee of 
~Dundwaves, while they are decontpossd under the 
influence of ethereal vibrations. This diversity in 
the mode of action of the two classes of vibianotia 
surprisiog when we consider that the sharpest 



,elun 



ir oalori 



imporably slower tl 



;rthalesB, it appears certain that the isopa> 
riatiou of explosions by influence is not niade in 

laovement of a chemical and physical order in tha 
iiiidst of the explosive substance which is decom- 
TjOaed, whilst it is purely physical iu the midst of 
intermediary substances which suffer no decern- 
losition. But that which distinguishes this sort of 

first of all, its extreme inteuiity : that is to say, the 
magnitude of the hviug force which it tram — ''^" " 
It is also the unique character of the explosive 
\rhich is propagated in opposition to the — "'' 
nt successive sonorotis waves. Finally it is essential 
observe that the explosive material does not de- 






a the n 






contrary because it arrests, and because il 
tmnsforms oa the spot the mechanioil encroi 
into calorific energy capable of suddenly r 

ftic temperature o*^" ' ■ •- -( - ^ 

irhicb will produo 



Btrj capal 
of the sub 



KOTTLDIKO A JACKETED . 
CYLINDER' 

t T the left of the engraving is shown a sectioil 
jl of a jacketed cylinder, which will be re- 

jgnized by the practised moulder as being a some- 
ivhat difficult casting to moke. The oubude of tha 
:.istiiig is a simple affair enough, the difficultiea 
:>!ing confined almost entirely to the centre core, 
iihichis shown iu section ou the right, togothst 
ii'ith the sweep and other accessories used in ita 

In making the mould the outside was mode fiiat 






jmary to do so, but becauae u 

be built up and dried in apit, from alack 
At K i» "^ "^ ' '-"-■ 



the vibratiou communicated, then 

undeiatand why the reciprocal antion doea 

not take place,^ while the abseiMe of ncnipiMitT can. \ 
beeaailyexplamedby tkediSenneeotttastTwAniB 
of Uie tiro mbatencea vhidk play lo impoitaUk a 



,_ .. . bottom p 

holding down hook, of which there are four, 
ne plate was set on a solid sand foundation, and 
... order to leave a pit below a cast-iron ring F waa 
uJed. The pit was required lo provide room for a 
man to operate screws for ccutnng the oautte ooia, 
ai will be explained further ou. 
1^ makins the outside niQu!Li^i&«Ki-«KnL*ji6w»- 
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mechamcally idded. TLroueh tlic centre of tlie 
cose oiteuda a. ahait, uid ou thu face of the cose, iu 
a drdo drowu Irom tho ihattreatie, aro iuscnbeila 
■eriea of flffun'ti, from to ^.•, iuolnsive, consecn- 
tirely, us hhovrn, and rigicily aicured to the front 
end of the shaft is a baud or pointer, irLi{rh ia kept 
in iti initial poution at IJ a^inst a stop bj- a coikd 
■priDg. Tno circular dieos mounted loosely ou the 
■Laft are periphomllf numbered. The disc wtiir)i 
regi«ten units and tens if provided with a Sauce im 
the injide of which iiro eut latchet teeth, which 
registar with and corrtupoad in number to tlie 
numbers on the periphery of the diici. Into these 
ntchet tectb a ^ricg pawl which is secured to tha 
arm eatchei. When the piintar is turned to tJie 
rif^ht, the disc rcmaina atationary ; but when the 
pointer is tumifd to the left, the pawl enga^ witli 
one of the nttdiet teeth and revolves the disc with 
the shaft. The second diK la loosely mounted 
the shaft at a suitable distance from the first 
and, like it. is peripherally numbered. Frojectinff 
from itsinner lace area huudred tappet pins, which 
register with the numbers inscribeil upon the 
pcnphery. 

The first disc is provided with a eprin^ tappet rod 
which project* from its outer face, and is so situated 
u to be normally out of contact with the lappet p' 
on the second disc. This tappet rod movts t 







number each lime it is brought ioto 

itiOD. The normal position of Uie machine is 
' the pointtris at U and the ciphers on the discs 
mgustet with the apertures in the can. In adding 
»namber of figures— aa, for example, 2(1, 17, and, 
13 — the poititer will bo turned from on the dial to 
the left until it reachea 2{l, and then released, and 
tbQ spring, E. allowed tn carry back to 0, then to the 
'-*' — ■-■-.- —J — -jiforthe neit number, and, 



to point, and the sum "50 " will appear through the 
niuts and tens aperture. Wheu the sum of the 
Bnues added equals or exceeds 1 (K), the second disc 
inll bealso moved one point, or as many times as 
there arehundreds in the sum, and the amount will 
be rrad through both apertures, as will he very 
readily nnderatood.— :Vfif«ryfc ,4n«Ti«iii. 



SOME VHBOLVED FBOBLEMS IS 
aSOLOOT. 

rpHE American Association for the Advancement 
I of Science held iCaaouBal meeting at Minnea- 
pobs, in Aiwust last, and as usual the retiring 
pnaident deUrered an address, of which the 
fOnowiDg is an abstract. After some preliminary 
CSDmAb m which he pointed out that science must 
Iw limited on all sides by unsolved mysteries, 
flindpal Dawwni, LL.D., F.R.S., commenced his 
■tOilwt bj aakiDg :~ 

what do we know of the oldest and most 
vrimitiTe rocks f At this moment the question may 
M MUw«l«d is many and diicordant ways ; yet the 
leadhig ekments of the answer may be siven vary 
■hn^j. The oldsat rook foimation known to 
gaMogiita is the lower Umrmtian, the fandaiaantal 
flnuM, the Lewiiian formation of Scotland, the 
UttMra gncns of Canada. This fortiuticm of 
■nonnoM thickneis corresponds to what the older 
gaob^A oiUed the fundamental granite,- 
agt to t« tooDtad, for gnt' - 

SMn2kiittit^ii°a^ 



once bedded and crystiTlinn. nud liiviiig for 
dominant ingredient the niiiirriLl ortlioi'liiso- 
comjiound of silica, ulumtua, au'l inbiiJi—iii which 
are imbrdLted. u* in a po^tc. craja* and crynlals of 
quartj! and himblEnde. Wa imfiw very wi!l. fr<^ 
its texture and coinpositioti. that it ca'inrit l>c a 
product of mere lieat; and Iwinj; a borldad ^K^k, 
we iufrttliatit was laid down liyer by layer, in 
the manner of aqoeous dcj)osiL<>. On the othci 
hand, its chenjical compositiciu is (iuil« difTurent 
from that uf the muds, snuda. and Rriivuls usually 
ilcpuiitcd from water. Their special chamctors are 
caused by the fact that they have rrsulteil from the 
slovf deoiy of rocks like these gueissra, uudtr " 
.,__ .,_....._- ;., — ' water, whereby 



The Grcnvillo series, or middle Laurentlan, is 
I succeeded by what Li^au iu Canada called Uw 
upiMJT Liureutiau, and which otliet g-wloi{iata hne 
eallud the Xorite or Xorian sniios. Ueni we still 
have our old friends thd siiuisses, but s 
peculiar in tv)* : aud osiKici^ited i 
great beds rich in Lime -felspar,— the 
labmdorite and auortlute rocks. Th. ^_ 
origin of these is uncertain, but this much s< 
clear : namely, that thi'y originated ii 



md the 



e aoluh 






part of the 



^t 



k have been washed ^ . 
ily eiliceoui auil alumLuoi 
Em rocks tell of dr^- land sulijrctDd to atmo- 
: decay and roinwaih. If they hivo any 
--. relation tn the old gneis.'i's. tbey are their 
grandchildren, not their paieuls, ilu the contiai)', 
liio oldest gneissca show no pobblea, oi aand, or 
hmeslnnp— nothing to indicate that thuic was theu 
land undcrgoiug atmospheric waste, or shores with 
sand and gruvel. For all that we know to thi . 
trary. these old gneisses may have been deposited 
in a ^orelesa sea, holding iu solution or susiiension 
merely what it could derive from a submerged crust 
rocenUy cooled from a state of fusion,' still thin, 
and exuding here and there through its iissuretf 
heat*.-d waters and volcanic {iroduct^. 

IS scarcely utcossary to auy tUat 1 Iiav<! in, 

fi ence in the supposition of unlike composition 

he earth's mass on ditTerent sides, ou which 

Dan has partly based his theory of the otigin of 

CO tmeuls. The most probable conception 

to be that of Lyell : namely, a molten 
UD rm except in so tar as denser material might 
na toward its centre, and a crust, .it first approii. 
mate y even and homogeneous, and subsequently 
hrowu into great bendings upward and duu'a- 

short, the fundamental gueisi of the lowei 
La rentianmayhavebecntheflnitrockevertacmed : 
an m any case it is a rock formed under conditjoni 
have not aiuce recurred, except locally. It 
sttutes the first and best example of tb'" 
m CO - pliybical, aiiucouH, or aciueo - igne 
rocks BO characteri-itic of the eailioat [Hiriod of 
eort s history. Viewed in this way. thu lower 
utian gneiss is probably the oldest kind of 
ock we shall ever know — the limit to our back- 
ward progress, beyond which there ivmoiae nothing 
to tb geologist except physical hypotbesas raapect- 

! cooling, incandescent globe, 
the next succeeding formation, tlio true lower 
lAUrcntian of L')gan, Uw Orenvilla series of Canada, 
w meet with a great and siguillcant change. It is 
tra we have still a predominance of gneisses 
which may have been ftnmed in the same manner 
with those below them: but we find these non 
associated with great beds of limestone and dolo. 
mit«, which must have been formed by the sepora. 
tion of calcium and magnesium corbOQatas from 
the sea water, either by chemical prodpitatiou or 
by the agency of living beings, vfa have also 
quartzito, quortzose gneisses, and even pebble bods, 
which inform us of sandbanks and ehores. Nay, 
more, we have beda containing graphite, which 
must be the residue of plants, and iron on^a which 
tell of the deoiidation of iron oxide by oreanic 
matters. In abort, here wo have evidence of new 
factors in world -building, — of laud and ocean, of 
atmospheric decay of rock;, of deoitdiain^ pro- 
cesses carried on by vegetable life on tho land am! 
in the waters, of'^ limeetoue-building in the sea 
To afford material tor such rocks, the old Ottaw: 
gneiss must have been lifted up into continonta and 
mountain masses. Under the slow hut sura action 
of the carbonic dioxide diiaolved in rain-water, its 
felspar had crumbled down in the course of ages. 
Its potash, soda, lime, magnesia, and part of its 
silica, had been washed into the sea, there to enter 
into now combinations, and to form new deposits. 
The cmmbling residue of fine clay and sand had 
been also ws^ed down into the bordon of the 
ocean, and had been there deposited iii beds. Thus 
the earth had entered into a new phase, which god- 
tinues onward through the geological ages : and I 
place in your hani& one key for unlocking the 
nyatery of the world when I aifirm that this great 
change took place, this new era was inaugurated, 
n the midst of the Laurentian period. 

This is also a proper place to say something of the 
loctiine of what is termed " metamorphism." The 
Laurentian rocks are undoubtedly greatly changed 



Laurentian rocks are undoubtedly greatly c ^-_ 

from their original state, more especially in the 

— " ' cr^sbUlisation and the formation of dis- 

. minerals by the action of heat and 

heated water. Sandstones have thus passed into 
Juartzite*, days into slates and schists, limestones 
mto marbles. So for, metomorphiim is not a 
doubtful question : but, wheu theories of meta- 
morphism go so far as to suppose an actual change 
* " "' ' ■" iotliei\ they go boyond the 

redihinty ; yet such theoriaa 
of melamorphism an often boU^ aA^enMA, uiA 
made the buii of important oooclu^na. 




inua ngcucies, of 1 

the Laurentian, and that, a 
coTisiderable earth -movements 
tween the two. implying lapse at time. 

Next wo have the Huronum of Logan,— a mrkm 
much less crystalline and more fragmentary, and! 
nfToriliDg more evidence of land elevation and 
atmospheric and aqueous erosion than any of tha 
others. 

Still later than the Huionian is the neat miCMe- 
ous series called by Hunt the Mont Albuor WUta 
Mountain group, and the Tacontan or Taeonio of 
Emmons, which n>calls iu some measure the MH- 
ditions of the Hiirouiau. The pnoise relatiOM e< 
these to the later formations, and to ceitain 
doubtful depoiiLi around Lake Buyerior, em 
scarcely be said to h-> settled, though it would seem 
thiit they are aU oldur thaii the foasiliterous Cam- 
bris-U rocks which practically constitute the base of 
the Palaeozoic. 

After whnt has been said, you will perhaps not 
be astonished that a great geologi<»l battle rue* 

over the old crystalline rocks. By some | — ' *" 

they are almost entirely explained away, a 



sediments. Under the tr 



the 



>f otHatj 
beticbool, 



guishable from each' other, not by fossils, but by 
differences oi mineral character. 

After the sohtorr appearance of Eosoon in tbe 
Laurentian, and of a few uncertain tonus in the 
Uuronian and Taconion, we find ounelvee in tha 
Cambrian, in the presence of a nearly eomplsta 
invertebrate fauna of protozoa, polyps, e<£iaO; 
molluscs, and c 



iriTt^ 



This sudden incoming of animal life, alimg with 
the subsequent introiluction of snceesuve groUfie «( 
invertebrates, and iinally of vertebrate eniJnals, 
furnishes one of the greatest ottho unsolved pnblsna 
of geology, which geologists were wont to settle bj 
the supposition of successive creations. Id <n 
address delivered at the Detroit meeting of the 
Association in 187,^, I endeavoured to set forth the 
fads OS to this si 



ofthetheo 

to give any substantial aid tc 

Questions. In looking again at the points there sOs 
irth, I find they have not been mvalidated bf 
subsequent discoveries, and that we are still neulf 
in the same position with respect to these great 
questions that we were in at that time,— « siiipjar 
proof of the impotency of that deductive method of 
ceasLming which has become fashionablo among 
naturalists of late. Yet the discussions of leoenE 
years have ttuowu aoino additional light on thiae 
matter] : and none more so than tin mild dis* 
ckimers with which my friend Dr. Asa Oiay and 
other moderate anl scientific evolutionist* have mot 
the extreme views of such men as Komanea, 
H^eckel, Lubbock, and Grant Allen. U mn be 
useful to note some of these as shedding » UtUe 
h^t on this dork comer of our unsolved problems. 
It has been urged, ou tho side of rational avolu- 
tion, that this hypothesis docs not profess to gin 
an eiplanatiDn of^the absolute origin of life on onr 
planet, or even of the original organisation of a, 
_■__,_ _.„ ._ _. _ i^jjfj. niase of proto^aom. 



All t 



iptn 



entol a1 



duce by synthesi 

atiuices, or to obtain the hviugfrom the non-living, 
have to far been fruitless ; and, indeed, we oanoot 
imagine any process by which such change* eould 
be effected. That they have t>een sfleoted WB 
know ; but the process employed by their Hakw i* 
still as mysterious to us as it prolably was tO him 
who wrote the words, "And Qod said, Lat tha 
waters swarm with enarmers." How vast is the 
gup in our knowledge and our practical power im- 
plied in this admission, which must, however, be 
made by every mind not aboolutely blinded b^ a 
superstitions belief in those forms of words whiA 
too often pass current as philosophy. 

But if we are content to start with a numbeT of 
organisms ready mode- a somewhat bamiliatiag 
stsjt, however — we still havetoask, How do thsee 
vary so as to give now apedes l* It is a aingoUt 
illusion in this matter, of men who (|to(bk ^ Vm 
believers in natural Vw, "aos^ i»iiiis*i«. '^^'^^ 
. iKi'aaffinw , ua&Ma^an& ImSMcSuseaij^^ '*'^^_"i^5j. 



"ft'A raD&i "C 



ENGLISH UEGHANIC AND WORLD OF SCIENCE: No. »64. 



Skft. U, IBflS 



H.i, i4 IB' n: ri.iii :'- ati'l jungi''. ia lUiit uib T of 
tt.'jit.:':. \ uiK'-U:.-. ILIl't luiT'.- (atUQn. niiit tlui 
Oi'irU atd tL'.'ir ■.ii'.t.'J ClU-t li-; Trjlllillt'.'d tif Willi 

Uw ^jT kvi. N . V. it b (4:iy ^l hv tbat tW chud' 
ht '^iicd b}' anxr: iiiii.iV'- trLiLiavy in tliu orgiiii' 






u uiwlf «i]uUi- 



I '-f Icadiug typ"5 of Ufo Lirarolj-embmL;:. On th: 
■■■'itrarj. tlipy 'ifleu am*iir'in highly i*ri">c; ■■"' 
" '--- ■ ■ oflt-u. iiiiwimt, cftomp 



lir-if iuinilwli'..il rJ.iiijpiii. ' 



Tltrn may, lioireTcr, 



•Ctvubtk Uikert^ mdde hivb &tiii>d tu u^ouiit far 
tL-: Lilly of C'^rbiiu. iLiy. of rery Diiiuy. typ-t 
Uidlieji'/ut g':r>I'>(^'.al tiiop : but tht; D»:rv Cnu - 
wicrntH)!! tta.t '.i^i nuy b« iu n inbrn tUbli; >tat» 
of vquOibitui tiun uiiitu^r lo fur fiijiLiins it^. A 

witli <irg!UiLu.!i, Uut, if tci, tli«u tbu aiu.'ii?>in<'[ 
vuiiti-jii tzc 'jilvrual, ds inmauy c!UL-c<rc actually 
fcuoir tliMt t-i lie ; Mid tliey luuht U'iwu>I C'li 
iiiiUbitity (H chancre in bunoiuidiiifff. and tliLi an 
tnauetda^ not to be ti« ritrimic in amount, aud 
ti^]«nitc io fjm-iJetericiiuiLi; dirrctiiju. UbwrTk 
kov ruiuarkubU thv unity of llic adjui^tinout^ 
iuT^lvcd in luclia sappnaitiun. H'lWiiur'^ortliny 
mustbi.- toouirudii ondaEwayiniim or Ion unauc- 
cowtul attemt-'ta l<i fifulu'^ and carry f 'firurd 
nnetien and rAcm in dtifluite dir>:cliun.i ! Tliie 
cuiDotbechauv.'. If iteii.it^, it uiiurt dspcDd on 
plauk deeply Uid in tlic nature of thin^, elee it 
wuuld be most vaonstrooa nm^ic aiiii ciiuselcM 
mincte. Still more ccrtii Ji is Om conclusiou whpn 
we cowickr the rast uid nnlerly mccession huuIp 
known to u*l>y geol''^, aud whicli must harebccu 
icgulatud by tix-:d luwit, duly u taw of whtcb ans u 
yet known to m. 

Ceitain reCbuC uttciiuices of emiiicut aci^atifie 
men in EugLiuil ami France nrc laiwt inctruclive 
witliTeferviice ti> the ditHcultici which cucompans 
tliia lubJL-ct. Uuxluy, at pruMut tlie Ifuil-.T of 



Engliab 






1 Lis "UiHle Lwture ' 



liwd trinu'i ; oftt-u. bi>irev«r, c{ composite 
typii, and ciT'Tuiung '■haracti-n of turwanii »> wj — 
Nlp;d a" to belong to bi;,'litr pnupk. The ' " 

of the Cambriin ai- " •'— - "<»-— 

anil. BO tar. embry , — i- ■— - — - 

many-aeBinituted, and very compki. Thi batra- 



&r; only two '-i>oeubie>LltEriuitiTehyi>othc5?3"a<i 
to the oiioiu of Mfcioa — (Ijtiiat of "cbniitnir^tinn." 
Oftliemffliiiiiical puttinij-tugtttuTof tlie niaturials 
aod jNut* of iXick tiow apneiea acjurattrly : and (i) 
tkit of "evolution,,' or that one toim of life 
"jirococdud from another " by the" cutabluibinniit 
of eniall Buccej-iive dillureucti." Aftur comparing 
tbiK niodts. lauch to the diBadvonbi^ of th-i Out. 
be cuucludiA with the ^tuteniunt timt " this woa hia 
auo for cvolutioQ, which hp rpatwi wholly ou 
arguments of the tiud lie liad ailduced"; tbesc 
.aiBiimentt LeiUK the tbrcodbure iainK iiuiil>>sj- i>f 
oidiuary reprouu>:ti'iu ai^l the trau^'irmatiou c>f 
Iptciea, aud tbe m'?rc bucccieIou cf fornix more or 
!«• wuilar in gsrilogiciil timi-, m-ithur of thi'm 
having any bearing wLuit^vi^r on tlie origin of imy 
twcisa or ou Uie cau»e of tli? obKTVed auciWfBion. 
Witii lofeivueo tu tii4 twn olivniativc^. whili; it ii 
true that no certain evidence hu yet been obbiiced 
— oitbiir by (.'ip^moat. ob»ervation, or sound 
induction— aa lu the mode of Oriaiu of any b|>n:iet, 
enoiwh IB 1eu<jwu tu show thLit there are nuiit<>ri>iis 
pi>e ibie muthodi, gr>u]>>Nl usually under ti.e heidii 
oi abaolultr creation, mediiito crcntiou, critical 
eviilution, and gTiiil;it] evolution. It ia abvi tru" 
tkktuIniMt the only tl;in£r wl' vertoiuly kuow inthe 
matt^ in tliat tho diiiortneea characten:^tie iti cLtEo-^^s. 
orders, genera, onjapeciee, must hare ariien, not 
iu one or two, but tn many ways. An instructive 
cuEimcntioy ou the capatitv 'ji oura^e to (Icalwitli 
thc>icgn.utuu(*tU)usu-.aittirderl by the f:ict that (hii 
little [lii^L-e of clevrt m in'jil pyinnaafica should have 
been iiravtiBcd iu a university lecture and in pte- 
icucd of an educabJ auuisuc^. It ia also deaertiug 
of notice, that, th-iugh the lecturer takea tl« 
dcvclLii'miait of the Kautili oud their allies aa hij 
1iiiuciji:il illiutmtLOu, be evidently attacheJ no 
weight t'} the argument in the opposite aense 
dcdueed by B^irranile — the man of all otbera most 
iiriif >UDdly acquaiub3d with tiieie auimula — from 
t>te piteoEoic cephalopoda. 

Auctthei ejufn|)le ia nflorded bv a lecture recently 
^.lUv.rred at the B'lval Inititutiou in London by 
I'r..(iaaor Fh,w^-r. f he aubject Ib " The \VhaIe*, 
I'iitaudl'rim'nt, and their I'lobable Origin." Hy 

of an origin from livhca or reptiles, H-: thiulu tli" 
anc.wtonofthewhuleBmuatl.ave been quadrupedal 
JuoinmalB. H'^ij oblige J tor gfiod reuBoua t^v reject 
tliEicalaaud the utters, and tiimato the uigulati-a, 
tliouch here, aim. the difliculliea are fonniilable. 
Finally ht has rec'iursc to an imaginarv auce"tuc, 
auppraert tohavuhjuntedmorsheiiandnversof the 
JkUtjzk u"e. and tn have been intenuci.liate ln-ts eeu 
:i hiiqKiivtautuB and a d-iljjiin. and omnivotona in 
diet. As thia animal ia altog^-the^ Bnkn'>wu bt 
gi'ologj or i.xilogy. and not much leu dlBcult to 
account for than thi> whal^va themrelMi, li-t v.rv 
priijierly odJo, " I'ieaM to recollect, liowever, that i 
Ilia ia a mera speculation " | 

Another c^utiiin which a IKil>inuti>In^:.t hi.> 
occaoion tu givi> with tojnrt t., tliLvru.-a nf li^ a u. 
tttemux to the tendency at bliti^giiti t'> inf'.r fut 
auiiuala and plant* vrn intnJiiced umlvT clnlirj- 
oiii: Aamj, and athrtt ia towaaiamntvAt-pevhn, 
Jiieti do aot auli^Uatiate thin. TbtSz-stapptaiiut'x 



auil. BO tar. embryonic : but the greut'-r part a 

-"jpnented, and very compki. Thi bati 

if tlie carbouiteroua pn^ieut many cliaiact 
higher tlian thOKC of tbcir modem successors, and 
u^'W anpropriated to the true rejitib.'s. The reptilea 
nf tlusTermiao and trias uaurpeJ some cf the pre- 
r'>f(ativc<< of the mammab. The fem^. lycopoils. 
and enuuetunu of the Devonian and Carbouiftrous 
w-.Te, to Bay the least, not iuferior to their modem 
rr'iin»eutati*ea. The Bhell-bearing cephalopods of 
the Pala.'O'oic would mem to have possessed struc- 
turea now apecbl to a higher group, that of the 
euttbi-Gahea. The bald and conteiiiptuoni negation 
of these facts by ILuvkel and other biotofriits does 
not tend to give geologiata much confidence in their 

There is one othcruneolved problem, in the study 
of life b}- the geologi.it. to which it it still ne^es- 
■'ir>'b> ailvcrt. This iathe inability of palxontolon- 
tu till np the gaps iu the chain of being. In tMs 
i-esjiects, we are conatantly taunted with the 
iiiipirfectiou of the record : but facta bhr>w that 
tliu in much more complete thsu ii generally sup- 
jiouil, Oviir long ]ierio(U of time and mauy hues 
of bcitiz we have a nearly continuous chain ; and. 
if thii- does not abow the tendency desired, the fault 
is Of likely to be in the theory as in the record. On 
tlie other hand, the abrupt and simiJtaneoua 
^ippe.irance of new tyjies in many specific and 
generic forms, and ot'cr wide and Bejarate areas at 
oue and the some time, ia too ofteu rejieate J to be 
ueci'lental. Hence paheoutologiata, in endeavouring 
lo eatuliliah evolution, have been obliged tu assume 
I-eriodaof eiceptional activity in the intruduction 
of tpeciei, altematiug witli otb-'ra of ata^ation— 
adoctrine differing very little from that Ot special 
cicaliou as held by tli--* older geologists. 

So aoou a^ we find evidence of coutiueuts and 
oceans. WB raise the question, '" Havt Ih-ae conti- 
nents existed from the tint in their present position 
and form, or have the laud aud water chaugt^ 

Clacea iu the course of geological time '; In reality 
nth atatementa are trae iu a certain limited sense. 
On the oue bond, any geological map whatever 
aufliccs to sliow that the general outline of the 
existing liud begau to be formed in tlic lir^t and 
I'Mett crumpliugK of the cru;-t. Outheotii?rtLand. 
tlu.' greater port of the surface of the laud con- 
sist-t of marine aedimcnts which luiiit have beeu 
derived from laud that haa perished in liie process, 
while all ttie c'lutitieutal surtoces, except, jierha- s. 
mme liighi>e;iks ami ridges, have bt<--n many times 
eubmerg<-d. Both of these apjiareutly c^qitradictory 
atatementa are true : and, without ais';iuiug both, 
it is impossible to exiilaiu the eiUtiug coiit luid and 
reliefs of tEio surface. 

luthe case of Xorth America. tl>'- f^nii of the 
old uuuleus of LnuicntLtn roi<k in the nortli 
atrpody marks out that of the iiui^lied contiu.:iit. 
aud tlie succuastve later formations have ber'U laid 
ujiou the cdgi-a of thia. like the aaccessive l<ads of 
earth duniiied over an embankment. But in order 
tu give the Err■^at thickueas of the Pjbi'.':iic sedi- 
uienta. tho land niust have bi^en aniiu and again 
submeri^d, aud for long periods of time. Thu«, in 
one aeUAe. tlic cotitiuenta have been Gxed ; in 
. aiiothcr, they have been coustantly tluctuatitig. 

The causes and mode of operation of the great 
movements of the earth's crust which have produced 
mountaiui, plains, aud tabluLinds, are still luvijlvi^d 
in Rome mvHtery. Oue patent cuu^ is the uneiiual 
settling of the cruat towards the centre ; but it is 
not so generally unilerstood us it should be that the 
greater settlement of the ocean bed has necessitated 
it4 pressure against the sides of tlie continents in 
tlic same maimer that a huge icefloe ^crushes aabtp 
or a i-ier. The geological map of North America 
shows tlua at a glance, aud impresses UB with the 
fact that hir^^e portions ot the earth's crust have not 
ouly biicu folded, but bodily pushed buck for great 
diitaucea. Ou locking at the extreme north, we 
see that the threat Laurvutiau mass of central New- 
foundland has acted as a protectiug pier to the 
s|>ace immediately west of it, and has caused the 
l.'ulf of St. Lawrence to remain an undisturlied 
area since Palceozoic times. Immediately to the 
Eouth of this, Nova Scotia and New Brunswick are 
folded back. StiU farllier south, as Ouyol hns 
shown, tlu) old sediments have been crushed in sharp 
folds Bcaiuat the Adiroudack moss, which boa 
sheltered tliu tableland of tlie Catskills aud of the 
lireat Lakes. South ot this again, tlie rocks of 
I'ennsylrauia niid Marylaiul have been driven back 
in a great curva to the west. Nothing. I ttiiuk. cnu 
moil; torcibly aliuw the cnormons pre«ure to which 
thn'nlgi-h of tlic continenta have been exi>o«d. and 
at till' •■ui'i- time the great sinking of the Oi'eiu bods. 
Ciiuipk-K aud difficult to calculate th^<ugh these 
liMvviueuts of plicutiou are. they a^-e uirtre in- 
I teiligibln than the apnsrcntl}' lett^iiar pv-U'ittnu of 
I tlie Qot oontiuentur areaa, wbcrebv tliev have 
■ alternately been below and above the waters, and 
~' ■ ' louat have depeadeA on siTniitliit teiulir 



reccrring causes, connected either with the MCi 
,?<>-jling of the earth, or with the armdaal ratal 
ti':nof its rotation, orwith both. 'Diroughoulti 
;:.inge!. each auccetsive elevation exposed 
K cki for long ages to th? decomposing influEOC 
:Le atmotphere. Each aubmergence swept ai 
•ud deposited as sediment, the materia] accumuli 
by decay. Every change of elevation was acct 
j'jnied with changes of cLimate and with mod 
cations ot the habitats ot animals and phmta. VI 
it possible to restore accurately the phy) 
gtozraphy of the earth in all these re«peela, fori 
Kcobgical period, the data for the solution of m 
diilicult questions would be furnished. 

Principal Dawson thi^n spoke of the contiOV 
Kith regard to the funnaliun of coal, and of I 
respecting the so-culled tucoidaof the ancient n 
He then gave the landmarks of the great Ola 
epoch. ai3 proceeded : — 

Xo conclusions of geology seem m:>re certain t 
chat great changes of climate have occoned in 
course of geological time : and the evidence^ of 
in that comparatively modern period which 
mediately preceded t£e bumao age is ao atril 
that it has come to be known ai ptv-eminentty 



temperate conditious seem to have pre' . 

tj the Pole. Of the many theorias as to tl 
clianges which have been proposed, two seen 
prcseut to divide the safliages of geologirts, ci 
alone, or combined with each other. Then 
{\) the theorr of the preceasion of the equinoxs 
connection with the varying eccentrictty of 
earth's i>rbit, advocated more especially by Ci 
aud i'l) the diJfeieut distnbution of land Cmd w 
ai aftecting the reception and radiation of beat 
the ocean currents, — a theory ably propounded 
Lvelt. and sabiequeatly extensively adopted, <i 
alone or with the previous one. One of theaa vi 
may be called toe ostrouoniical ; the other, 

" Ii. however, we are ti> adopt th> geograpl 
theor}'. we must avoid eitreme views ; and 
leads'to the inquiry as to the evidciioe to be f<i 
for any such universal aud eitreme glaciatiDn I 
demanded by some geolo^ti. 

The only large eantiuentol area in the north 
hemisphere supposed to be entirely ice and ■ 
cL-id IS Greenland : and this, so for as it goes 
eertainlv a local case, far the ice and tnow 
Oreenla'nd citetid to the soott as &r as 60' 
latitude, while both iu Monray and in the int« 
of North America the climate in that latitude | 
mils the growth of cereals. Tnltber. Grii 
Ijind, which is separated from North Oreenl 
ouly by a narrow soimd. has a oompaiatively i 
climate, and, as Nares luts shown, is eoverad < 
verdure in Bummer. .S!l11 further, STordauikj 
oue of the most exi<erienced Arctic exjitoraia. b 
that it is probable tliat the iuterior of Greenlai 
itself veruaut in aumuier, and is mt thia in:>n 
pri'pariug to attempt to reach this interior o 
V'lr is it ditHcidt, w ith the aid of the facta cite 
Woeikot; aud Whituey. to perceive the cauae ol 
exceptional condition of Greenland. To givi 
and snow in large quoutitL'S, two, c on ditiona 
required, — first, atmospheric humidity : i 
secondly, cold precipitating regiona. Both of t 
conditions meet iu Greenland. Ila high ca 
ranges receive aud condense the hnmidity from 
sea on both sides of it aud to the south. Haoa 
vast accumulation of its coast nunr-fields, and 
intense diarhargo of the glaciiut emptying out o 
i-alleys. Wheu extreme glacialists point to On 
land, and ask ua to believe that in tlie facial 
the whole continent ot North America a* farsi 
us the latitude of 4U was covered with a cmtina 
glacier, iu some places several tiuntaands of 
thick, wc may well ask, first, what evidenoe tl 
is that Greenland, or even the Antartic eontin 
at present shows such a condition ; and, secon 
whether there exists a possibility tiiat the int( 
of a great continent could ever receive so hum 
amount of precipitation oa that required, so 
as present ktiowledge exists, it is certain that 
meteorologist and the physunst must answer 1 
quostions in the negative. In shor^ perpe 
snow and glaciers must be local, and caoso 
coutiueutal, because of the vast amoo&t of < 
poratiou and comleiuiation required. These 
ouly be possible where comporativiily warm . 
supply moisture to culd and elevsted land ; and 
supply cannut. iu the nature of thin^ Pf^ 
far iiilaud. The actual condition of mt^ior i 
aud interior America in the higherDorthemlatiti 
altordsposilive proof ot this. In a stataofpai 
submergence of our northern continoita, wa 
readily unagiue glaclatiou by the comluned ac 
of local glaciers amJ great ice-fioea ; bat, in wl 
ever H-ay the phenomioui ot the bouldar cUj an 
the ao-called terminal moraine* are to ba aocom 
for, the theory of a contiuuoa* contisantal gl> 

ItecvuUy the opiuiou has been rtr''"'"!! gic 
tliat the cdose of tlie ice age ia ve^nesui. I 
followinx lead to Kit eoBelni 
^ --rS^K-*- — 

„ __ntm 

thu close of the glacial period, m^.lf 
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.. . . » hoB occomd. The 
wutarfBiIla and of prodiictioD of iako-riJgcs leade 
tho same concluaioD. So do tlie recent stata 
lonei nQil shells in tho Pleistocene dc-pouts, and t 
perfectly modpTD apccieeof their fosmle. Od such 
evidence tlie cearahon of the gUidal cold aud rattle- 
jnent of our continenti at their proaent levels an 
events which ma.] have occurred not more thni 
six thousiuid or seven UiouBand jean ago, thou(:h 
inch time estiinates sre proverbially uncertain in 
geology. This subject also carries with it the 

rUft of all geological problems, next to that of 
origin of life : namely, the origin and early his- 
tory of man. Such queations cannot he diacuased 
in the doling •cuteuces of an hour's address. I 
shall only draw from thorn one practical iuference. 
Since the comparatively short post-glacial and 
recent periods apparently includs the whole of 
ImmaQ history .we ore but new-comers on the earth, 
and therefore have bad little opportunity to solve 
the great problems which it prewnts to us. But 
IMs IB DOt all. (ieology as a science scarcely dates 
from a century ago. We have roaeon for Burprise 
in these circumstances that it bos learned so much, 
Imt for equal surprise that so many persons appenf 
to think it a complete aud full-grown sdenca, and 
that it is entitled to speak with confidence on all 
He great mysteries of the earth that have been 
Iiidden from the generations bi<f ore us. Snch being 
the newnees of man and of his scienre of the earth, 
it is not too much fo say that htunility, hard work 
in collecting tacts, and abstinence from hasty 
KeueraliBation, should characterise geologist?, at 
least fori few gcnerationB tr 



BILVEE PRINTS MOTTNTED ON 
GLASS- UEDAXLI0S8, AND HOW 
TO PBODDOE THEM.' 

TWENTY years have elapsed since Mr. Rawlin- 
son, as weU as Mr. Tunny in Scotland, 
momited photn^phs on glan plates by meana ol 
eelatine, much m the same manner as we practiBe 



photograph fiiira a glass phite previously collodion - 
iBed. The method proposed fij the latter gentle- 
man hOB been in use all over the civiliBed world 
almost daily since ile publicatioD, but the former 
was allowed to lie dormant^ or nearly so, until 
the energy of Mr. Payne JeniiiugB and a few other 
trihibitors brought it ccoo more to the fore. Briefly, 
the prints to t<e treated aboMld be printed docker 
than for onliuary mounCicg, care being taken not 
to tone them very much, or a culd blue or grey 
tone will be the result when finished. The glass 

Elate intended (or the reception of the print should 
2 free_ from sccalches or busterB, and most be most 



I ntiJ it can be com^rtably t>orne on the bock of 
he hand. Hot gelatine solution— 1 port gelatine to 
5 parts water - should ne»t be poural in a pool on 
be warm plate, and enunlly itiatributed over its 
urfttce by means of a glasB rod ; the prints, which 
— 'lightly smaller than the glass plate, are with- 



_jd side downwards, an the gelatmised glass plate, 
when it will be found that a good sqaeegeeing will 
remove the excess. When dry, the opembon is 
complete. As a matter of fact, so largely have 
photograjdiers avapcd tliemselves of this method 
of exhibiting their own productioDs, that it would 
be iliSicult to find a place of importance wbere the 
proceiB is not employed. And here wo may mention 
that we bave noticed, in a few instances where 
ahow-casee have been exposed to considerable 
ToriationB ci temperature, including tLo full force 
of the euu's rays, portions of the photographs have 
Ragged away from the glass support, and m a short 
tame showed unmistukdUc signs of fading, while 
tho ports still adhering apjieared ccimparatively 
fresh. Tlicre is always a danger of the print 
coming up in patches unless the glass plate is 
thoroughly well polished, and as the instances wo 
nieuk of were all pictures of large size, doubtless 
the defect was due to imperfect polishing. 

A further development of this process is to be 
Keen in the mcdalLons, as they are called ; that is 
to soy, photographs surrounded with black varnish 

By abra<'.ing the back of the print vrith fine glass 
paper, as recommended in the cryntoleum proccsj. 
It IS possible, e.ipBdally withlaudacppes, to produce 
a certain amount of coloared effects by means of 
liquid dycB in alcohol, and in mnny casee we have 
seen good resulta. When portraits, however, ate 
•otreated, Ihey urc seldom all that con be de^red, 
the main difficulty being to get the proper depth of 
tint. The only uLificulty likely to be encountereil 
In the production of these pictures vrsU bo with 
the gelatine. Temperature, as in carbon printing, 

' Extracted (rent to arllcle in the F/ielnfrnfiii iV. ui, 



play an important part. iiD° F. will be found tli 
most satisfactory temperature for the coating an 
drying-room, and every precaution should be taken 
to obtain that result, or failures are sure to follC'W. 
Having regulated the temperature, the following 
articles will be rei^nired:— A flat tin dish for 
dissolving the gclatme, 'arranged (.ver a Fletcher 
air burner gas-stove, and a similar dish for soaking 
the prints m the melted and filtered gel.itino ; also 
a jug for pouring the solutian over the glats plate. 



uged over a Sue jet of sufficient boat to prevent 
the solution cooling ; a Wedgwood funnel, into the 
neck of which is placed a piece of dean wet sponge, 
answers well for filtering ; a glass rod for diibi- 
buting the gelatine over tho plate ; a rubber 
squeegee, and a piece of Acnericau cloth to protect 
the print while Fqueegoeing ; strips <il wocid au inch 
broad, of any leng£, two such strips joined by 
crose-pioces lormicB racks for drying ; paddeil 
blocks of the same size and shape as the medallions 
will be useful (the pad forms a cushion for the 

tiaas, while the raised surtoce allows of }iasBinK the 
umishing tool quickly round when faateuinn down 
the rim) ; a stock of prints trimmed fo the desired 
aize and ehape. lu the majority of easet, frim 0Q< 
to two inches margin of clear ulass is allowtd. thi: 
margin twin g afterwards Slled in with Bate'a dead, 
blatk vamish, as described below. A stork n 
oval dome-top or other ihapa gluaass ; auitable 
backs for these shapeB fitted with rings : metal riu'- 
to fit : Bates' dead-black varnish ; Young's pntei 
size, OB sold at the oilman's, completes Ibo list. 

Melting the gelatine: -Cover the bottom of the 
tin with size broken np into small pieces. Eunugh 
cold wattr is poured over f o cover the piecsB, when 
the temperature is raised to nearly JUU Fahrenheit, 
lo insure perfect solution. When melted, a portion 
oi the solutiou if passed through the sponge mto the 
second dish for soaking the pnnts, and the remain- 
ing portion is jaascd mto the ju^, and kept hot by 
the means above etated. A well-poliBhed plate is 
heated to IW F., placed on a level t]ab, and 
coveted with a pool oi hot ai;*. Should the aolution 
prove refractory, the glaas rod will assist spreading, 
tjuickly transfer a Booked print from the second 
dish of hot size to its position, face down, on the 
plate, ond roughlv squeegee ; remove the excera 
with a sponge, and again apply the squeegee, thii 
time interposing a piece of Amcricim cloth to pro- 
'-- 'he print. If no air-bells nre seen when 
:ned from the front, the plate is iiloced on the 
o dry, paper side uppennout, which in n ] 
it of dry air will occupy a coi^ile ofhi...__. 
When dry, the bock should receive a second co.itiii({ 
in like manner, another two hours being required 
before the next operation. When the second 
coating is quite dry, a bnish well chargfld with 
Bates' black is passed round the margin, com- 
pletely coating the bare glass, care being exercised 

3 varnish to overlap the photogroph 

really necessary ; thirty minutes' 
drying will remove the last traces of tackincaa, and 
no more remuins to be done than to fit the back, 
adjuat the metal rim, and aecure it down neatly 



ited aa described above, on ova! glass plates, 
which cose the use of black varnish is, of ccurse, 
dispensed with. 



Xaaon Science ColleKe. — The Mason Science 
^illege, which begins its new sesiiion on the '2:jrd of 
OctoMr. was open three years ago, and during the 
first session '.1^ students (<>3 moles and :i(> females] 
!ro registered. In the session j ust ended there 
ire 3tii; students !_il!) males and 1^7 fer- ' — 
>e courses of instruction are framed with 
prepare sludeuts for the various exanunat 
arts and in science of the University of London, 
time o large namber of studenta . 
liSerent branches of science with a vi 



purpoecE 
t'ollego . 






ISr^i Queen^s 



.'oUego (the Birmingham Medical Scbool) all thei 
.tudenta attend this college for the purpose Oi 
rhtainiug instruction in chemistry, botany, and 
hvaiology. At the end of the Qrat term (Fcbruaiy, 
?iSll there were about S.IWO volumes in itie hTirary. 
it the present time there are upwanls of H,U"J 
volumes, inclmling the best works for oauh depart- 
lut of the college. The council have spared no 
expense in acquiring appaiatua and specuueus in 
order adequsltily to Uluatnite the various courses of 
lectures. 

The most successful makers of malleable coatings 
the I'niled states use pig that is very free froni 
phoiiphorus or salpbur, as either hot shortness ni 
" '-' JiortnesB will spoil the castings. The metal i? 
d in cnnihl'iBof o'^lb. to KXilb. capacity, keep- 
ing the air out. The metal should bo hot enough 
for a drop withdrawn on an iron bar to bum on 
exposure to the air. The cementation i-i done in 
' ■' - itiugs being bedded in powderud 

. peroxide, and kept from three 
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SCIENTIFIC NEWS. 



FRuM Dun E,ht Cir.-iil.ir, >.'■>. 7S, wo k-orn 
that a teicp-iim tmv nttivi'd from Prof. 
Knjger ut a.m. un Sej.t. G. stating tliat u Hua- 
piciouB (ilijeL-l was discovi-red by Ilruok^ OH Hapt. 
2, which WHS observed ty Wendell, und lound bi 
be a comet. ItsuluccwaB Snit, 't, Ifih. Om. 24'Eli. 
(J.M.T., K.A. Ifih. BSm. la'tJB. ; N. Dw. (34* 
43' u3'. 'Die daily motion is — Sfiii. onil— 12'. 
The phydca] uppeurance is i irruJor, Iiwa thnti 1' 
dinmuter, 10th mng., will di-Hni'd nucleus; ao 
tail. It may bo ol inttiroBt to lui'Ulion. thot the 
won's of liic mLii»lgi.' actuality smit l-y tho Scieucu 
tltwjn'er C'oJ" commenced with " iiiLineiil«d un- 
masical Bro^/ka unbapti.^cJ i:nni..rvi.il Wendoil," 
ic. 

Tlio annual report hy Prof, .\ilims uf Ihw 
work done a: C^utbridgc Univeriity Ubscrmtocj' 
his been ]i:i>d:shed for the inforimititm at the 
memhors nt Ihu St:n3ti>. Comot Weill wiu ob- 
HitTc-d up to M:Ly 31, ie&-2, and alto^fethor IS<! 
iLiim[>ori»ons with neiglihouring Btors were mtule. 
Of ibe Qroit L'omet. 1H!>2 h, ;j3fl comporiuoiu 
WKTB made, and V'O .■■( Cora"t 1KS3 ■ (Brookl- 
Swiit). The w<-ithPT entirely previinted any 
iib8.Tvati'pn of the '.mn»it of Viii'i!, From Hum 
ph.;' s iif Comi-t .7, If^Ki, Jlr. Oraham caloulBtrd 
u jnmb'iiic oibit whi'^h alimist exactly rvproduwB 
UiemiJclle pkc^-: and in corri«j>ondoiiceirithDr. 
Carl Stetrh'jrt, of lltTtin, some i,'and workhua been 
donu in conni.-ctiun with the orbit ol Schuberle'B 
Comtt, ital e. 

The dir'tt'ir? of thi- Ben >"cv;s Ohsurrotory' 
have appointed llr. H. 1'. Omond, of [^dinbaisa 
[ini-.-oTBitj-, superintendent of the otMurratiwy 
which is fo be built on the Hnmrnit uf thu 
moimtuin. Two ussiftuitit will be appointed 
eh'irtly, and the thrcv obsetvirs will then take 
up th':'ir •^ticn and prepare tn entor on tha work 
u) the U'T.iin^ winter. Tho highest seatioo of 
the path to tto smniiiit in linieheil, and the 
buildmp of the pirmaient observiitory has been 



.■fHl, ],w 
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the mnterialB. During the winli'r thti work wiU 
eonfiit moatly I'f eye iibservaliona, tho objeut 
''eitiir to cfilhct iclrirmuti'inreganling theclimott: 
if the Ben, wiiK '.lie ■■■itw uf drcidinff whht 
iiloiiiii'ic and oihor i!i>tr',iTJi-'n;a will In: n-qnired 
or mnkiriit the vaii.T'iis obBfrvaliona in'thn prr- 
innfnt buildini;!. ^r. B'-ichnn haa been otiked 
rti-it the mrre important mctei>rolngi(«I ob- 
er\-3tories on tho t'ontinent, (.apeciaUy thoao nt 
high leve]*, and report on the inslrumenti in uw 
to Ih.' directorn, Bo that by next Bum^icr the Bon 
Xevis Obsf-rvali^ry miiy be fully and adequololy 

The nent meeting of the Ameriian AssociRtion 
fur the Advnnrtment of .-^ciente wiU bo held 
early in Sentrmlit r at Philadelphia. Tho preai- 
dinf elect is Dr. J. 1*. Lislie, of PhiUJelphiu. 

>I. Hntinel, with Prof. Stehbing, haa hrcn 
viiiilaig many oElhe principal citiea unJ townnlii 
enable photogrnphtTB to judge uf hia simple 
mtlhod of c-niargin^r, and of the value of hia no- 
pr>)ved gvl-itino-liromidt; paper, which ia said 
to T<c so prepared that every sheet can bo Toliail 
upon to bo cxattlj I'ko any other. Tho Inntern 
used ia o wmpk- aqiisrc mitallic >iody,with double 
bent imd »rt>m';il chimney, wiil an ordinai;- 
urs^ind gas- burner. .\ silverod rotleil'if ie con- 
iiLClt'd tu the kick, tknd in fiunt of thu flame is a. 
nhcet uf graimd ghuB ^paroling the lontnm 
fri'in the camera. The ktter ih of simple con - 
sttiK'tioa, b'lt is proviititl with n slot, thraugh 
■hith topsas the noci'jve iinaaednttcly in front 
of the glass p'jitp. A shul of [■ardboord placed 
in front yf tho objtrtiva (a few fi.i'l), aorves li. 
show wlien tho pirtui-e is bharp and clcnr, and 

, BUI- ■- '■- ' 
cr.r<ling to 

iny ordinari^ .. 
lalf is nilBcicnl, 
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Lost Mondjiy Mussid. riilbert, Cogle, nod C^.^ 
ut Glispjw, UiE"! ona -A ihcir ductrie luuni.hee 
in Ihi.- Clyde ut Kilcroggrtn. It waa drivnii by 
tlirfc's patent battury and mrlor. Sir. Clark 
managing the machinery and hIbo ett-eivRt^^'" 
bout. The onlv ttiat '^*v«-t«. im "Vrais*. ■'tw'a 
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■poution tlie tripvaaoiaile. Msjor Maclivpr, who 
Iwdwithhima Lift, luunch, built by ToTell »nd 
Doitillui. nt Waukegan, IlliDoiB, has ordi'red it 
to be filtoil with t'lnrk'a marhinorj-. If tlu' 
eiperiment be Buccessful, Mesara. l!i)t!lB am to 
oon«tnict a much lar^r Tcaael (or him, to nmke 
the trip from tho North Sea to tho BLick Siii, 
thiwiirti the lihine and Danube and thoir nitilii'itil 
juDction. The large boat vill Ihi designed for a 
apeed of ten miles nn hour, and it will tiikc 
Kvcial montha to construct hi-T, but the smitUer 
one will pmhablv be soen on the "Hiamiia bvforit 
the end of Oi-tuber. Mujor Maclivi'r bt'lievcs 
thst he am make the trip bom ».>il to sen in 
about three weeks. 

The .lutiimn meeting; of the Iron nnd Stiiel 
loititute. like the anniuil meeting of the British 
Amoeiation, commenn^a next week, the former 
bving held at Middlesbrough, commeneing on tlio 
ISth, the latter at Southport, on tho 19th. 
Anaaggl the importiat papers to tic read at the 
fonner will be those on the manufiicturo of cokt> 
oa the Bimon-C'iuTiB system bv Mr. it. Diioii, 
md on the Jameson si-stem bv ^tr. J. Jamea&n : 
Mr. I. L. Bell's on thii " Csu of Jtaw Coal in the 
Blaat Furauc," imd Mr. {Jmith-Qisson's on 
*• Recent Results with Gaa Puddling Fiim.icas." 
The eicunions and vi.sits are, however, thu chief 
attractiooa of the meeting. 

U. B. Renault brought Ix'fore the Academie 
dea Mencea on the 20th of August " A Contii- 
bntion to the Ilistorj' of the Fomiation of Coal." 
He conctudis that eoat is, in many cases, pro- 
duced hy thn trsnafomiHtion of the eonstituont 
elementa r,f the plants the tonnB ol which ai-o 
pnacrvod, and that both wood and bark have 
aDt4'T«l into thi! formation of coal, con<lense<l in 
proportion to the primitivii ricnsity of the eiirlion 
diment. 

M. Cherrinil, the famous French chemist, 
•ntnred hia ninetv- eighth year the other dav. 
He Iru bom Angtiat :<1, 17H6. 

A Hr. Watkins, a Clerkenwell miinufui tiiri'r. 
brui. acnording to thi^ Tioiri, inventoil a motor 
forliiu ecwiiigmiiohino. ItiiinsiHtaot :i "lenpth 
nf rIjkI tapi-," whii^h uh it is wound up (orma 
ibnifinto a "lukniholie sjni'al," anil thus dis- 
pMHCH with the eomjKmiviting arrangement of the 
luHon. Acrnriliiig tu our rontemput«ry, the 
" tape " ii woimil up by a winoh handle, a ft.'w 
tnrDH of whiiJi will store up sufficient energy fur 
an hour's work or more '. 'Ilio luiiiim if coni- 
plololy under c^otitrol : thi' necdh- altnitu a rate 
vt Mwoon 000 ]iTii| 1,0011 atitehet a minute, or 
can Ihi mnilr- " to wurk "i slowly thjil the niachin ■ 

Tlio " lirsl eiinMi^fnm-nt " lit IniminR-oil tmni 
llw piitntbiiim welU of lialonui lui.i been landeit 
in Kirinnihoail. 

Aroordinft tu t)in lafawt iieeounts ufM. )[unv1 
Ilififni'ii MiMirinii'ntH nt tln-nolile, the nvults uf 
UMatlirnijiljiloiinnMiiii jkiwiit over a ilistnncc of 
MwIjF nini< niiliii by nuiiiis of i-«nilui^r« nf 
aiiiriiiiii )iruii/i< show u ii.tuni of only l-'i i«;i 

'IV Iter. I,. I,. hirgHtnilh, iit ii miH>ting nt 
tfco M.-iitgiiuierv lo. ■Ohio) IIiTtieultuMl 
HwMoly, ire.>,miii..iid.'.l the rulrivriti.ui i>f i.-.lden 
rod and wild ,u,l,-,„ ..„ wiiKt.> l.inil. »k l<r,'> will 
fonsili» iilmiwt iiriy iiliiiit if Ihi'v enn tlud.'ilher 
Witliiii dlHtiiiie.'. 



Buliia ftir Sniihoalna Poatncn. Mr. ('. I.. 
IMHlKkiu '.r rhrliit ( ^liiirrli, I »»lonl. Kinv tlie r<>lluw- 
iiiHriiliw. ^t.,r,kl^»ll. l'-iiidth<<nunil>'rii(.>unf."i. 
TaiirilNi llrnlKvi-ii iiiimlH<r uiit liw tlwn thia and 
Winit. 'Ihi. Kivim Ihii niit iuhaKpruv. letter 

'•""l A I"" •» ""T l.«. iimU III. tmuTWii- 

U-' '-I ikI ailil 111. I'am<l l^lllt. -Fiu.1 

y.Hiiiiiiil..'i r,f (huuiiIh anil wM mm. Take the II rot 
•f>i«uu».l.iii..l|,«,thaii tliJH nmlhalTpit. Thi. 
Bl«ha1kni.«Liutl>r»r|«<imy-i>u>i-<-a. N.ll. A iHH.k 
MMl ii'il In, i,v.,r ;illi. ii'ir H iMirfiJ i>»i.r rib. A 
kllkf .,vii t/..„ iniJiiiiKKdld. NuinilHii,biviiminK 

wtlLtUU,^ |.; |il«ifi.r«lNi.A«tfil.M.,»iiy 

"M.i,jjt.al(,.«.,.." l',.r',.Ul-r..rf.J.«..«y •■..;. 
1. ■N.iJff..i-. , „i,.l ., |„„i,y i„Bki»i}il." Ki<ni 
•*''■*'"';'("■ ■••••r ■'■'l.'pi.K * IhiwiR'miy-iiJiHiv 



>UM.l',/t* .(>,.., |M»~ 



lid >•> -hJt iMinlikuv 
>•> :i|iiti. ..f Miw-» 
ralti" ■t'.unla 



m ll*.l(i»t.,r»nh.l •,).,]nit|i«. Ita nttUii|| p" 
r/Hmm-ifl hUf. •Htlmm nmar h-ihiI tnrv mtiu 
m4 fUH i-UMiig an -niMlIiiiily (liui mlji* 



LETTERS TO THE EDITOR. 




be loiowii bnt no man: and that oot 
oolr. but Is all otDci lubieeta ; For mck w. p«i«ni nuj 
bave Boma pbiticolAr knowlad^ and axpeiuan of the 
lutnie at such a posoa or (neh a taaatiia, that u tu 
oUm thiiiKi, loiowi no mon Hun iHut wvtrnoAj do», 
uidr«t, to keep adntter with tUi Itltla ^ttucs of hU, 
will ander^kfl to write tlu irtule bodr of wTilcka ; & ri« 
from whenep great InaaanaleocM derm IbBir nrigluL" 



TKOUaHT XBASUra — ATTAOBina 
FOSSILS TO CAXDBOARS— POSITIVE 
BBLIBF IHSTBAD OP "NBaATIVB" 
WA8TX OF KOHBT— LOW BASOHB- 
TBX-THB IiATB KB. C. F. TABLK7 
— OBSBBVINa STABS IN DATUQET 
— STKBOLS FOB FBBT AND XNCBBS 
— THB M ANITFACTUSB OF OBJBCT- 
ai.AS8BS — NOT KNOWINQ WHBBB 
TO STOP— THB SBTBBIOKATION OP 
FBINTIHa-SSASOW OB MIBAOB t- 
MIOKOSCOFIC— THB " BNaUSH KB- 
CHANIC " ASS TIKB — CHIKBSB 
WHITB-LBVBLLINO. 
[UlT'Ji'i-] — HoLDiNO, as I do, a reir definite 
opinion indeed, myself, as to tho ^-oilted) 
''tmuater of thought" or " thought-reading," I 
will yet, for the sake of argument, admit it to he 
a real and objectiTe phenomenon. HaTing made 
inch admiuioii though, I rather fail to aee th« diffi- 
culty started by " F. W. H." in letter 217*7 (Vol. 
XXXVII., p. 1X12) ; becauae it we canodTe thondit 
to conaiat iu, uj, molecular ribrationa of the bnm, 
it seeniB mom lucely that such vibrationa diould eet 
up correipoading ouea in a similarly constituted 
piece of oivamc mechaniam than that an immaterial 
entily (if I may employ such a (onn of oipression) 
should go oubide of tho only apparatus through, 
which we have, or can have, any cogniiance of its 

act at all— to impreu another similar entity. If a 
man irill sound a chord upon a musical initrumaiit, 
stop|>ed tubes or atnitched strings in the room will 
eocn take up its own apeiaal rata of tibratioD, and 
repniduce it in the foim of a specific note : hut ttie 
puitonner might 'hiHk of a tune until doonuday 
wiUiout pcoduciug the faintest afreet in the shape of 
ical sound ou any rr ' *-'' *"' " 



'• thousht-reiiding" beuotm 
by perilous either deceiviiig or 

ity for importing th 



must have ib origin in material action. 

I do not sec any necesaity for importing the Tugarice 
of theoloifians int^) the djscumon at aU. 

"It. B n." (iiuery :,li--6. Vol. XXXTH., p. 
lilil) will find that very thick gum-water will fasten 
fosdl shelb to curds eaiatally. I bare also glued 

■tly la^ge fossils (■''''I'- ^'"^ example, as the 

lOinuhallM) on to [nccea of board. 

' Till- tloveniineiit." auvs Beuter's telegram dated 
friim Simla, " has decided ti> start fauuBO relief 
works iu the DOrthem iiiovincea. owing to the 
tlninsht tiTeTailiDg there."' Surely thia is a much 
nuire legitimate eipeuditure of public funds than 
thu *iudiua out of any [wrson or persons to take 
uefpltivM of stuisiKits : to be forwaiiied home that 
anme i^aTlatau or other may, by " reiluciug and dis- 
cnwiiiil them." Jiretenil to' piwliot the advent of 

t., during thi 

inmy 



Iu connection with letter 21T68 (p. 12),Imay just 
raraark that it ia by no meana neoeasary to employ 
an lljiu. reflector to see atan in the ilaytime. I 
eonstantly get the time in sudight from atara of the 
1st and jud magnitudes in a '2}in. transit instru- 
ment. I merely mention thie to encourage in an 
interesting land of obeervatiau those who might be 
deterred by the supposition that it could only be 

fiuiued with such large telescopes as that of Hr. 
ranks, 
mule heartily endorsing the well-timed protest 

-i.,!. h,. U,- lr..T,lr!n.i (i^ l^ilt.r '>1'7a9 n I'll 



that his suggested method of indicatinj; feet 

and inches would be advantagaoua. That ", ', and ' 
■hould be employed in their original signification of 
degree, minutes, and seconds ol arc a!on', everyone 
having the smsillest regard for scientific accuracy 
must admit. Aa it ie, we constantly find archi' 
tectural and mechanical dniughtsmea naiog ' and 
for feet and inches : and what is, if poiaible, worse. 
I have known on astronomer (?) to write ' and 
for minutes and seconds of time '. The conf imou 
which might thus be made between, 
1-2m. 36'Ss. and 4S' 368 : 



merely be mentioned to be obvious. Having said 
which, it only remains to add that my chief objec- 
tion to Hr. HopMns'a suggested symbols ia that 
both * and i5 Iiave already very definite signifloa- 
tiona attached to them, ir standing for the number 
3-14159266, dec, and i; for Declination. I do not 
see why people cannot write ft. for feet and in. for 
inches. Theae nnmistakeable marks of quantity 
are very nearly as easily written as ' and them- 

What "Bow" quotea (in letter 21794, p. Ui) 
from " an old book,^' ia, I believe, atill subatantiaUy 
true at far aa the objectives of a very large pro- 
portion of pocket telescopes are conoemed. Iienses, 
I have been told, are ground in Paris in hundreds 
of thonaandi, and are Bttsd together in the way 
demibed. 

Apropos of " Bow's *' antepenultimate para- 
gia^, I agree with him thoroughly about the 
punctuation in Vol. IV. of the "Turning and 
Mechanical Uanipulation." A good deal of it 
indnoe* a iflminiacence of the story of the gentle- 
DMllrtiO, volmilseringto read the Lessons in church. 



tba rij^tMtlt, is as bold as a lion " : thoa aeeminglj 
attributing an amount of bravery to a noxious 
insect with which it has previously not been 

I have little donhl that "A Practical Printer" 



of the tymgraphii 
a to which I ruen 



The "Short His- 
tory of the English People " ia printed upon much 
thinner and poorer paper than the first edition of 
"The Ipswich Lecturea." I iind, too, in comparing 
Hcrschel's "Astronomy" (in Lardner's Cyclo- 
ptedia) with Proctor's "Moon," aareiiuestedby your 
eomapondent, that the latter work certainly does 
not show any falling off : albeit the edition of the 
"Outlinea" (Sir J. H.'s expansion of his original 
work in Lardner), published in lS7o, ia decidedly 
worse printed, on the whole, than that was. I 
suspect that the " Outlines '' must be printed from 
stereotyped plates too. 

shadow referred to by Mr. Ratcliffe, in letter 2179-2 
[p. 17) ; bnt the oblique reflection of the sun's ravs 
'-— the surface of the water would obviously 






n'n>rd nf a k". . - 

Thr Lite Mr. 

..-jnouu<-ml io y>)ur "SoieutiHr Xews 
prenentnl " ' 



•r n<adiiiK in my legiitar. 
r. i'. F. Varley, whose death is 
yrtur "Soientific Xews" on p. 11, 
Lif thoso psychological puiiles which 
f.i illuatrati- the truth of the wrll-kuown 
words. " llr«t wit to niadness nearly is allied." 
A inau of iirwit int.>lleotual capacity sud high 
snentill.' allailuneul*. he was jet tho credulous 
•luiw i<t thcw mort shallow and impudent of all 
inipHrtom, Uie iHpiritunlist "SIe.iia." Anjoue who 
may wish to *M> to wliat a depth of fatuity a man 
ii( 'atv»t ability nuiv dek>snd, need only tnm to 
11. li'.' of your XlXth Volume, ttnd read the account 
M ihe .'lalionito w«y in irhi.'h Mr. Varley tried 
h><w ■.-<•* to find out Miss L'lH-k's method of per- 
fiirmmg her barefaced and impudcul tricks. The 
mnunra iu which her valtr}- deception was at once 
ih'tii'ted by >vimmau-B«ise iuvesli^tors may be 
niidinVid XXX.. P..W-J. 



Reading query 51M (p. 22), one is curious to 
know how " L. B. B." determined the value of the 
divisions in his eyepiece micrometer. 

"Salvo Jure" (query -ilSS'-J, p. 2.^,) will Bud that 
a very little glycermewill keep Chinese white moist 
and workable. I fancy that Chinese white is zioe 

with query ill . .. 
will be the first one of Uie Eyousii Hechixic that 
will terminate in June. Number one of it will be 
pubhshed on Friday. January- 5th. 193:]. and ita 
twenty-aiith number on Friilay. the 2'Jth of the 
subsequent month of June. 

" E. E. R. T." (query .11611, p. 21), will And a 
dumpy level, such aa Elhotts manufacture, the 
beat tor rough work abroad. Abney'a level, of 
which I BubjoiD a drawing, ia a very iugenibiu 
form of reflecting instrument, which ia carried in 
the pocket, and held in the hand for use. It con- 
■isti mainly of a tube, T, tumished with an eyehole 
at E. In the top of this tube ia an opening, and 
irithin the tube, and half filling it, iaa mJriOT in- 
clined at an angle of 45^. 

hollow, so that the light co 



the position indi- 



its battle reflected don 



. .„ ahine through it, haa 

I into the mirror, wtien the 

TC, A A, and the 



stuieea ' coincident with the bubble image, ouofa 
Dblect must be on a level with Ou obMrrar'a eye. 
Pi«tty evidently, too, if ws dinet the tote to any 
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«bJMt abore or below the IsTel of the eja, and 
mora tbB TcmicT until the reflected image of the 
bnbUaoomBi inta coinoidenoa mth the object we 
•n lookiDg at, ita angle of elanttion or depreaaion 
DH^beTMdoffbfinapectiouou thearc. T aupprju 
thu a boOdat'i level ia oue ol the bubbi- iubee 



tri&ugle of Btui a following in sune field. Due 
notth of tri&ngle ii ■ patch which n power of 00 or 
loo abowa nicel;. It conaintn of from lU to 11 
ma.);, in a atraight line, aud three nther brighter 
toUovriag at a Bmsll angle to the line of the first. 
The foui lie about eqiMly dtataut. and I estimate 




disturbtug effect of chromatic abairation. It il 
•eldom one geta auch on opportimit|r of comparing 
together all the five planets of the ancienti in ttis 
brood light of day. In relative brightneaa Uia 
leiiueucB waa:— Vecua, Mars, Jupiter, Menmry, 
Saturn— thonsh in the caae of Jnjiitar and Meroniy 
the order might bereretaad if Jupiter waa»uM and 
Mercury noi-f J of the sun. Intbe XaulieBl Almmiae 
theephemenaof Jupiter, " at traniit at Qieenwiob," 

only begins on Sept. 22ad. for the prewmt i 

whereae it was plainly vinble a " ' ' ' 



19 plainly vint 
endiun now, * 



a month eMUer, « 



-majaddthatCaiilOTWi , „ , 

nuurelloualy wide, like two points : and the diSn- 
unce of nmgnitudea was apparently greater Qian at 



HAITDT SUBFAOB PI.ATB BLOOE. 



monntod in a long mahogany box, with a 
bottom, Ibat one sees : unlen, indeed, it be the 

?iiaie, witb a plumb line, need bv biicklnve 
mr coiTeapondent ahouLd get Uiat excelli 



A8TB0N0m0A2.-<t BauULBI. 
[21796.]— Thx faint pair of atara in the field with 
P Cepli«, aUuded to by Mr. Holmes (letter 21T31, 
page C7S), waa first mentioned by S, but haa 
nerarbeen calajogued or meaaured. I aaw it easily 
•ome yean ago with the 3)in. Sheepahanka re- 
fractor, power G4, the observatjone being made 
within four milea of Charing-croea. There is ■ 
minute pair mentioned by Webb (£ 541 rrj.) be- 
tween E* (■ Tauri^ which I have Just seen with s 
power of 6t on thu aperture; with 150 it 






oiy.i 

H) targ 



which is ir too large in Webb. The minute pairs 
near thia, x Cygai, and ( Cephei, do not appear in 
any i»talogue ; the number of taint Galactu pain 
ia well nigh innumerable. Mr. Holmes shonldgive 
the estimated magnitudes, poa. angiea, and distances 
of an J new pain lie may chance to ffad, as well as 
the approximate differencea of R.A.. and J referred 
to acme known star : bnt taint ooarae paira 
worth catalogoing. 

It may interest some of your readers to know 
that Mr. Bnmhiim has lately made an observation 
of that wonderful binair. S Equulei, by which 
he has been able to determine approiimstely 
the period. Hitherto all the observations hi 
been made about the opposite extremitiea 
the orbit, and the atua are so nearly 
equal in a teleacope of ISin. aperture, that it haa 
been impossible, as the motjon has seemed so nearly 
ivctilinMr, to decide whether the time of r — '- 
tiOQ was 13-U years, or only half that m 
Hr. Bnrnbam, however, has just shown me a rough 
diagram of Una object, which haa served, wiUi the 
kid of hia lateat measure, to determine tbe directioi. 
tuid rate of the motion. The period is about 13 
jeara, and the present distance of the two compo- 
nanla ia, he tolls me, certainly not over 0'2.V. This 
is the moat ruiid binary known up to the present 
tbiM,tbe next bebg 42 Corns (s 172KJ, with a 
pariod (according to Dnbiago) of 2.S] years. The 
following obaerratiDns of i Equnlei, by Profs. 
Winlock and Peters, aeem to have eacaped notice : — 
195-67° 1 (0-44") ; 1869'74S (B nighta). 

The measures were made with the ISin. refractor 
«t Harvard, powen <J33 to -2004, the atara being 
Init separated on one occasion with 124:1. With 
the eiMptaon of this observation and two some- 
what doubtful onea of Dnnrr's thia most dlfl^cult 
oblMt aeema only to have been aeen at Polkova. 
ICadiacm, and Chicago. Perhaps the Bev. J. J. M. 
Fnrr, who I tmat haa not altogether abandoned 
doDua-star observation, will see what he can do 
with this ■/ fi Delphini ia atill very cloee, the dia- 
tanoa being only 0'26", or perhapa even leas ; it is 
evidently a binary of abort period, probably under 
aOyeais. 

SaptamberS. H. 8. 

{21797.1—1 ui honoured by the notice of the 
lUr. T. W. Webb. Allow me to exidoin that 
" Otpbti K 500 " waa intended to expreaa aa 
■MB wwi a power of 600, the power being ob- 
tained with a jin. Steinheil aolid eyepiece and a 
Badow law on a 9in. airtor of IKa. foraa. The 
fkist pair wan In Gbe field with this power. 

nars ia a tary intereitins' oronp near 31 EgJ in 
n — 1 ^ ™ti__ .,, _.. inBeld A low power, a 



PiMinpnii When 31 it ii 



about 3" to 4 apart. The preceding star of the 
fonr is a close double— the companion preceding— 
and the following star of the four ia also a double, 
a little wider and fainter, with the componi ' ' 
lowing. I estimate thcae two little compan 
of the 13th and 14th mag., but the night n __ _ . . 
clear. It appears to me there would be a great 
deal of difHculty in doing any ossfnl work in f-' 
direction indicated by the Eer. T. W. Webb 
London, from the gi«Bt variations of the atn 
sphere. Not only does this differ from hour 
hoar, but even at the same hour with an appa- 
rently clear sky ; star* in one direction will be 
tolerably aharp, and in another fuzzy. Last night, 
for instance, , Herculis was pretty sIuuti and good, 
but at laine time doubling the 7*6 m^. of 
101 CasaiopeiEc was qoite a feat. The faint coir 
panion to 60 Cygni waa obvious, while fl Cjgi 
was two nebulous patchea ; and IJm niaht belor 



visible with 

course, a considerable discount muat be allowed 
tor London air, tor I am aatiafied that tiiu. a tew 
milea away will thow ua much as Sin. in London, 
and show it much more pleasantly. In tact. Ithink 
6in, la about as Urge an aperture as i» useful ~'~ 



London. 



by 7.15, two hours after s 



Edwin Bolmea. 



K'e, but very baantdful, bearinf^ a power of 160. 
e shadow of ball on ring, prmcifol division in 
ring, and the du^y ring where it crossed the ball, 
were wbU seen. The ring baa o "~ " " 



ball. The greater yellowneBs of 
pared with the ring was obrioua enough. Me 
»t 7.25, very bright, and its orange tint conspicuou. , 
bore a power of 300 well. The gibbosity on p. 



idenbfy them. This is certainly the next planet 

I Venuafor brilliancy in sunlight. Jupittr at 7.36, 

Uttle pale, but looked noble with 160 ; aU the belts 

ell seen, the S. equatorial one esjiei^ally strong. 

The colour of the planet was white, with a faint 

tinge of yellow, ve^ aimilar to that of Venua, 

"■ course, incomparably paler. The vivid blu 

the sky background might possibly affect the 
whiteneas of an object in daylight, giving ita com' 
plementary tint of yellow to it. IViiKiat9.6a,m. 
welldeflnedand cicessivBly bright, now only 11 
days from superior conjunction. I have uaed tw( 
methods of reducing the diatreasing glare of light 
in the sun's vicinity. One ia to employ a light 
neutral-tint moon cap with full aperture : the oth(~ 
I to uie a very small eccentric stop (I have a re 
'olving diaphragm for solai observation, wit 
arious apertures from 2Jin. ta4Jin.. whichanawei 
capitally). The latter plan ia preferable, giving 



steadier definition. Powera of 16U and ^10 

and, in extra steady momenta, I auapected 
departure from ur-'" — "" — :-^*--^- v...» 



I illumination, but 



i.m., about dichotomised, but perhn|)a slightly 

ve : terminator very irTeRular. It would not 

well bear a high power, being very fluttering, and 
anly occaaionally steady. The colour of this object, 
i^refully noticed with varioua eyepieces (ana on 



But I am disposed to give more weight to tlie pre 
lent obaervationa. made vrith an instrument of foa 




thick by 12i 



~A piece of plate glass, jin. 



aglaia ii 



>y 12in. bv 4in. is procured at a glaia waie- 
and divided into three piacee, ">«*•'"(; each 

tin. aquare. One side of each piece la then 
surfaced on each other with a little fine emen and 
oil. thus: "So. 1. for sake of cleameas, is rubbed in 
little circular motioiLS on Xo. 2 ; than No. 2 ia 
taken to rub on No. 3 : No. 3 on No. 1, and ao os, 
ringing the changea on the three till either liaa 

KifecUy Bat on its neighbour. Mount two of the 
st plates in a suitable case with plaster of Paria, 
obcourse bevelling and grinding Uie edges of the 
glasi on a sandstone with water, to give a finished 
appearance to the job. The remaining plate can 
be kept by for rough surfacing, or to take the plaoa 
of one of the two in the case should either happen 
to get broken. 

I often uBO an arrangement substantially the 
same oa thia for ahurjieniug my alide-reat toola and 
cutters, also any small aurfacmg I have to do, and 
have no reason to do away with an old fiiand tix 
one of Whitworth'H, or any similar make. I shoold 
like our friend "A., Liverpool," to try aurfadng 
small work on the above littla affair, and alao on a 
piece of wood, no matter how nicely it ia planed ap, 
and kindly give us the beneSt of his experience, aa 
I notice on page jS2, he reoommenda the lattsr 
plan, and dso aoraping. The scraper, whan 
properly used, ia. I admit, very good for bringing 
up large work to surface ; but when you havn an 
awkvaid little piece that you can acaroely hold bl 
your fiugors to surface, the best way ia to work it 
up on the [ilate. Wheu using this aurfocinK-blaek 
oue side should be used with fine emerr and oil to 
bring the work up to a face, and the othar aide used 
with clean oil only to finiah the work off amOoQt. 
Thia is my way of surfacing alide-valves, port 
facea, and any email part requiring an absolutalj 
flat surface. 

It is not necessary that thia surfacing blook 
_.jOuld be mounted as shown. Any othar WW 
would answer juat OS well, provided the glass is mA 
subject to undue strain in the mounting. I aimp^ 
aend this as on arrai^emcnt which I think would 
answer moat nurposea of the amateur engineer. 
A AnataL 

BEBTKBU>T OIV BXFL08IVBB— STAB 
CATAXOeUBS. 

[21B0O.]-Iy No. IV. of the admirable series of 
articles on "Eiplosivea," page 10, the subjaot of 
" Explosion by Infiuence " LS treated upon. Allow 
le to mention a oaae which did not follow the uanal 
rule. On the 29th nit., I accompanied a 
biend to deatroy a cartridge ol X***!* 
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f^i-.luf.iriiiy.'l 

With I*. ■«. ■ ;#r.rr."r ■ '.: •,.'.•: *>«'.'.■> 



r i.' 






'.f r^-. K. Tint i '^^j-rzjA Vi.l.yA Xcrthem Europe, and not the Alps. Anybody 

^ •'. = '4 - 1-1.^* r--=. -f rw". jiriLO hat experience of cold climates where the 

- -.- - .:-». tat i:5*rs^:*t -.f :»: ! q^ckailrer hiu beoi frozen hard as a stone in the 

'i-i'ii "T* ^i^^ui --• = L!- — r-' aiming, and in the evening the thermometer has 

! £ho>?m over 50^, will agree with me that the vast 
-dffferenoe between two such extremities is still 



*r^z;:* ■.: - vt-jlpa. 



■-»♦>■• 



%# ■ « * mm aw ^ d , ■ a « » 



KUf«]>'j4':/l tJ'.Attr./: 'l#-.V..VtV.7 »W '-'r. V--i.< •. -* * . " ' = ' ' - . 

if/; 



: ■-•: - jk w-tT V. »^ tiit ■,*".* = 1 - ' something for omr learned professors to explain. 
Jr.— -jjrivt *•■ -■ --^ s-- r*- '/' Hot and Cold 



KUf 



txj»I'/'l#:'l ♦wo, •h."^:^;. i/.r: t\,2 "A.-rr-.c^'r* •- :: = t:i-r «.._;-:-.'. 
with 'i':t/.:j*V*f* f.-'..*:i '-X> sar-v* ^-.c-:*. \^£..:.2 - . - - - . 



--■-_• r?:— -...4. T.*%i:r:l 



th«m »::•'■: V#7 li'l*. Ir. •i..J:iJ|*AZ.-»^. r.-.-rVr:?. ! I.. 

pU'4; * ■*•'..-.* Ma 'rv.i'. •.;■>. V, TT^-^^t^t :>,* -.-LrVjfr*?- 
froifj f Ow !i. if 2if Art . ''/s «: r% i-J^ji ^ tiA o . * iirr-*- ; 
ait^rw'4r'ii, it ijip':*.*':';. f,—.::! to* b'-rrii rrs.-a. j» 
if Mi*! xrjiLin '•Ai^.n-^ i*«i I'ji^ \*^z. r/.'.Ti. t-'-lr -.7 -iLr 
initial fcZjry.«dM* iz..i i;r.:Vr«:. izju^aui .i rTi.y - 1 
MM wti tzxy-fiful. Caxi »x.t brother r«.i*r Vi: i.^.? 
had a larger exp^hsic; thr-.w 12.7 L*i:: :- "ii-: 
matt^br r 

With r- -^*n.t tc, Mr. H-.:n*s'» r^.=-i.i* - -ilt 
Catalr.g^;*:ii •' "Ur.. T. .. . I ii:-_: v.-g v_i: 
Proctor'a •' Hatdbxi '-f ^i^ stars " -r-.il'.r: ii* 
most eyeful Uj "R. K- p.." 11.1 ytr-x.' 7 -.1^7* 
ij nothing cheaper. Tbe •■ 3. A, 1. * :i 1. f^.l-^i-i 
catalog::^, contaii-isz -. .77 it^^. i:Tr=. :: " :zac 
generally. althcugL a f-=w Inr^r — ^a lt^^:! jI-t-: 
yet there are a ^.<.'ilj -■^nbrr :: ' tig-^i^-T r:ir» 
not menti-.ned ii: :T. ^: ::iv jc:ir>i^. .^r ;li..*^ 
of stars. Lcw-jT^r. ir» jr-Ten w-.:2i rr-ij.: ir^:-j£::c- 
and also the c-: rjtii.ta : r mtizfrz;: -'. "±1= % t . t^. l* 



in 



2LS. 



1 



ii»^ -^^ .^* Ji^m^Z^ ^« ^ 



I fi- 






irhp. 







the cat^I eue 15 : -: 

ccmmair 

Heis. 

be rnrf-erable, •rtCT— V x* :ts i^"± :r !« .-^ rrrar^s* 

auttohty on the s-': TCt :f aii,c:i:r-Ir5. I: ; ::.zjjz* 

%4JJ stars. arriLg^'d iL. c^.^cjicllir: : - s. ::r -?•"•:- 

IsV^. But the s^livti Ar« .-t'.T^lvr:: :o ::'i:^tst 

minute <. f arc. both is i-cl. an^ixi A.. iz,i tt.-in ire 

no prevt'Stfional vv iL*t.LL:». Mc r«*: "fy: r il-f tx 7 r:«i : c 

of R.A. in ■ and . is*:*Jki ci in rJnr, a '=-^'^7 

Ltuvnvt'iiieur. Svnio ovries :r vjwrrk ba"* t»: 



i^e V. a=.*. Mr. 

m 

" ■ " ' ^ • ■ ^_ " ' " • 

r :: 'Fahr.. 

,..^»«=a.:rr. and 

__. _. a* £ir"X:rth 

■■-II hj^'-a wj±. aii-" HsTS I wiH zi^* & f 4w ficts. 

Firsc. ■^^"i.T i,:*s ire iw Fi«. ir^rorbtr wty do 

the msofi a=::akt cf 

>:c:^:iie w:iji laswer. " The 

:•»<- fci^" X:. SATis ^t the caK*. f:* 

,- -JukZ -±A TTSii 2JJ b«i€n biowicg frcm 

:i- :.:ri ::r T-?eisw isi ssCL ±e col«i bu be»i 

in 






^ow «•>■••» . .■ ."i-i* •■•••^ "!i^» '-''f^ ■ ' th*; irftsr^i 



Will j\i:\,^i\ IV. V 









'* The »!r.4wba»:iL > :1 ■*: :^<rtf juv 

uot v.^.l'.:* to :l.f u.ikrtl -,v- '-ct :--j:.:.Uv. :- -Ji,- 

\m^^ .l::u^ of l^\v:, r. if I :;v.*:aitf '-.: :h^ •'^'''^X 
;iV|5 *oiiUiuv. rhi-.eiuAV No *v'r.'.tf : :t ci Siv:- 

!«ta!> ,Ai;d I bavo *vi:io '.fc^T\>** u^'t a :>« =iys«:.: . 
Imt . ■ . ^.:s.:^ ;» •' Lo v.ii;ch** ovtu i v r.-.y in^i.:'^'-: 
tH»licf : U Mr. U. wal oxcus* rae, 1 :h~v.k that h:* 
UN 

MOll 



'^ F-ltr yLmzz* 3*:is :=* saaae am-:!!!:: cf ccli 
::r zj^z, zzlL-s. :r:»E. =:Ir!:«w th-rj aiTerfcr r B^ca-ise 
:h-f rfiiTfr lieT am^re tjwarii tie *:3th thie mere 
."cM rzr^T 1:« - y r, Tia: is tJl tie case. :ne pLace 
•^■»f 1 V ;r *■>■ =i:Ib3 strr- K-^th than ancther 
ZLJT ba-re : : :r : ' =cr5 ccli iLaa a riace Iring 
ic =jiT =11^3 zicps srrth, alth.-ii. at totb pLiCK« 
lie w-'i b.** Vw= tH s:rth. Ti;ri>r. I>.^ Mr. 
I^fcscucer ><b*-n* zb^z i-e ca=. rf 5 :>•* an inch and a 
V..:- ii-.-i in II i.:virf. is a senperanre ;x J-.*- 
1 _ Fair. : >' .\ '±Jk' a *==iF*T imiwiiible. at least in 
- -^ :iTj :i:r± :i S»zU<!u the >ta cf Octcb-rr. and any- 




that IS to tvlii>»\* .I'.l I r\\iiVt,**>v^iT?. U^iuj: m c- -rw cf 
rivivti.(tiou ! ^ -^ m. 

SrJ.mNr ::h. W. S. Fraxikt. 

SaUARS NVXBBRS. 

^(■, •.:,t.:.i ..'/■. ''. .V. . '.V'l, • . ", -\ .\ \ • • 
\:\Sy\ ^ TuK 'i^jiwiv* of tho natiin.1 uwnilvn 

I. :. .1. ».., . .no woithv of vvii*:do«::on. l..«; 
M^xu^n .-. ;*. A \\ -'.:... luolwdo* .ill iiit/'ir:- 
^.niiiM'it I'jikiu*; !l.o .lifToixMUVSi of tho Aiuaw* .n 
llio oulii in \»»»uh tl;ov stand, wo ^.^t tV.o mtu'* ot 

hM nr.mlvM I. !. \ T' fixMtt wbioh wo sv .-.. 

« kI »iwo \\Mkt ox.iv .sid nuinN-r t» tho v'.Tony.v-t* oi 
iw.' s,|iMto* llruVo .xovA »Hia M^LW «.* tV-o a:r.or" 

II, .1 .\ ^^^ .» Miti.i:, 'i .* \ for ovimv^' '* *!:'* i\\. 
.M,'.v ..| t!io .oiuivi ; ■ ,-iiun:-. ^^Wh aiv fomul l> 
k,Minj: iiid •iil«ft:»,f.n,T ono iVm iho jfiwu >»l;i-»; ^' 
III. I iIuuIhk l\ lw»\ t!ii\« .*»• ' :»"** •* .-. »^-^'^!,* ' 

Iw.' 'ijK nv. \\li.'i,'.:;fToiv«*v i* >l. w id 1*** v - - 
mil v'"' •>' .-I \\ lO- >l - •' - ^( 

r.iln.j: flio .'.M,'..ui-.i »•! tl;o u;:;«:.it^ U'xm* ^i 
lio ..'11.1. w.' ,;. { i!-,' mvi.'* S, l.\ *< . . . wnu»> 
ini iM m.iUipl.-. ,1 I .! lolloxxs thu! ovorv nril. 
• I«l.« .1 I II (»..' ,i.n. ». n,v of l\\o »nu:»iv*. 10 iimi 
l..*n.,,ii,.M 1,1 ..M .-.x.Mid'.ilVwiwv. i;;vMo ^^ *. 
Ii.ii .1,1.1 .111.1 Mr" uf I 1.1 (!».' ixvJN. l.ms ..^ » 
. ...I.liiw: 1 .1. .! u!ai.it(iii..: I. *x.' ^»C t.wMNs^.s . 
lllil I, w li. i». .' » ■ I . II »■" ^ . . 

»»»». III. II ll't' I ''. ll^MU Ull-ll W.'K". 

•|« !,«' W,, ^^^^ .tifo h.M*Mli.it t!i.' .i^'»;"- •» ■* 
„.,,... , . , .,_ ,... , ifixvu t.'imi* nm.Tiplutl 
;;/.: «,;.;..! in.. ..uu.^. .'.ih.^C tb.m-d .l.. -o 

">.>fi„..f /II.. i/i///.«. .111.^ ""'v «'•»'" '^'iV"' 



wh*rs -.!«. wl-iw :caperar.;re has tiver been 
icwtr tlj^ '■%■ i:z tie w^Ti».-ua six mcntLs. The 
tezij^-rir^rv .as far as I can reccUect^ was at 7 
ji.si. ^ Fahr!. t'wt it may have been still lower. 
Fourthlv. The same amount d cold which came 
on so «u>:o.esiIv at the beginning of October, should 
oertainlv hiv^'lcwex^ tie quicksilver to 4" Fahr.. 
or pertiw - Fahr.. -J it had been in January 
instead of <.\*tv ber. That may seem strange ; but 
that is the case, and I will explain it presently, if 
somebodv should not know, or perhape have never 
thvUirht of ;:. SuIL we cannot so easily detect it 
in Fi«.i:Iaz:d a* one mav do in the more north- lying 
vvusitr:**. We know that the earth absoru a 
creatdeal of ^clar he*t dunng the summer. Xow, 
Mr. Lir-oaster «iy*. heat radiated from the earth 
i* wtajvled or absorlwd by a moist atmosphere, and 
is i:>^t ibscrbed bv a jwrfectly) dry atmosphere. 
This, ci *vurv. is tmpossble to nnd in nature. 

I\v* Mr. I-anvMster mean that we cannot see the 
rad:a:;ou cf the heat from the earth ": If so, I will 
rroTo that he is not correct. After a wiurm 
*r.r.'.v.;tr i.iv. a oool night may set in ; the cool 
.•»:nu vohcrv'i* rushing down toward the hot sm- 
fA.v * I the earth, and. cvmicg in contact with the 
car"h •ho oi.vl air is condensed into steam, which 
cru'duaHv ftttlt* d.^wn on the ground in dro^e— 
what w*^ ciU dewdrope. Or, as is moie plaiiUy 
sk^Ml in :ho North in the autumn, especially if the 
uijrht :« vcrv cov^l. or the cool season »e^ m very 
suiidiulv. lu the morning the rivers or lakes look 
f;ill v^i 'stoani. 0£U*«>1 by the cooler atmosphere 
ooiiiinc 1" ooiit,-*ct with the much wanner water. 
So .ui I niinarv IVlar cuneut (excuse me for ujmg 
the w Old -otxliiuuv '"^ could uot posr.bly produce 
*;;oh an cnomious' chance in the atmosphere in 
*"ch » "hort r:mc Jis li hours. It must be, at 
oitain :i«u s. some kind of revolutions in the Polar 
nl-ions. or. at lo.ist. in the Polar cuirents, whi^ 

os't MV. within .1 kuUus of from 300 to »W or 
o!»o milos or inort>. Therof.^ such a great change 
w. uld lH^ 1 should tliink, impoenble, at the 
wj uiiK- of iVtober, with our ordinary Polar 
im"^^^^^^^^ that for the simrfe reason that, at 
«uTm oarlv date, the earth stJU possesses sogjreat 
i« : .; om^ Vf heat tl-.ut the radiatfen of JuchTieat 
« .' 1 t\ko longer than 12 hours to absorb imd 
.^iu. l-e th^^^ tcm^mtureof the atmosphere and the 
;Xh M.U me. I have spoken about the plams 



^2ISi)3.]— As I wish to supplement the remarks 
' :n~p. H of our new volume, I should like to draw 
I the attention of Mr. Child to the wonderful eifect 
j:n>iuoed by the application of what are known as 
' !he patent qualifying tubes, which are used in the 
reed organs mnnufactured by the Clough and 
Warren Organ Company of America. These tubes, 
whidi are constructed of wood, have the effect of 
incxeaaing the volume, power, and quality of tone 
from the sets of leeds to which they are applied. 
This, at Inst, is one experiment which has been 
tried, and proved successful. This fact also jiroyes 
that the tubes can be made to influence the quality 
cf tone, if at present the tubes do not influence the 
:o3e. the reason of which is because (as I remarked 
before) they are made to one scale throughout the 
organ. As such is the case, how can the tubes be 
expected to have any influence on the tone 'r The 
popular or general idea is that the tubes are of little 
cr no eoosequenoe— that is, with regard to their 
^j»nmi«» on tho tone ; and as I have practically 
proved this idea to be erroneous, I must differ. 

Or, Pryer. 




the 
cer- 

tamlj mv letter on p. 0U3 was not mtenaea to con- 
tzadut the statements of Mr. Fnrer, for that would 
be a work of supererogation. It is quite true that 
Mr. F^er mid on p. 580 he had *' proved by prac- 
wcal cneriment tnat characteristic tone can be 
cbtsined without voicing the reeds " ; but he oon- 
Bdezed the experiment evidently so great a discovery 
—as, indeed, it is— that he forgot to tell your 
readers how he arrived at it. I can promise your 
eoireymdent that if he will only explain defluitely 
** how it's done'' he wiU have one attentive reader ; 
bat he must really let a little more lic^t into the 
TT.sM^ than he ooes on p. U. Mr. Fryer^s flrfct 
fftirtm^t was that the sue and position of the 



tubes neoesritated voicing ; now he says that, ac- 
cording to his experiments, ** voicing the reeids is 
net in the least required or in any way necessary.*' 
I: is very kind of Mr. Fryer to state that he has 
" nothing to say against voicing the reeds, only that 
it is an art in wmch very few excel " ; and very 
nc.bU of hsn to confess that, although he can voice 
reeds to a certain extent, he can rarely or ever do 
it to his own satisfaction. But Mr. Fryer has mis- 
understood my remark that he imanned the shape 
and position of the tubes necessitatea voicing ; for, 
of ccurse, if he spoke from experience, how could I 
know anything about it when I only spoke from a 
knowledge of what has been done in the trade since 
the American organ was bozn, and had (unfortu- 
nately, stfll have) no knowledge of the wondeif ol 
discovery of Mr. Fryer? That gentleman objeots 
to my citing tfaa orchestral oxgan as a proof that 
the sha]^ and position d the tubes do not necessi- 
tate voicing, but that voicing (in the American 
faahkm) is puzvly sopplemenoury ; snd he objects 
on the ^und that it is really a hajmonium, whereas 
his remarks apidy only to instruments constructed 
on the suction pnndple. Just pausing to note that 
the only difference of importance is the difference 
in the pressuro of the wind, I may point out that I 
selected the orchestral organ for this reason : that its 
European cousin is made by one of the most accom- 
plished reed organ builders in the world, who has 
done all that can be done for it in the matter of 
shape and position of tubes or channels, and 
has made it the first harmonium par excellence. 
Now the Americans have taken that instrument, 
and by their system of voicing have improved it ; 
hence, as I said before, voicm^ the reeds is the 
primary consideration, the position of the tubes 
and their size have only a secondary effect, and so 
I must continue to believe until Mr. Fiyer tells us 
how he manages to get characteristic tone. He 
is *' prepared to say " that he has actually tried 
the experiment (p. 14), and being '* prepared " to 
do all that, he might so a littie further and tell us 
how he does it. Su*. Fryer ** maintidns*' that 
when '* all the tubes are made to one scale it does 
not influence the tone." I am not quite clear what 
the **it " means, or what Mr. Fryer '* maintains,** 
and how he does it ; but on p. 21 1 see he recom- 
mends " Gt Minor " to build his instrument on the 
suction principle, and get his tube-boards with 
reeds unvoiced, knowing, presumably, that tfao 
three tube-boards which *' Q Minor " is to get will 
have '* all the tubes made to (me scale" m their 
respective registers, unless he (Mr. Fryer^ will tell 
** G Minor " what sise he ought to obtain. I be- 
lieve the American manufactuirers wiU mak«the 
tubes any size, and stick them where yoa Ixkis on 
the soundboard. I may first mentioB, aa Xr. 
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Fryer loema in a bit of a tog here, tEuit " rciw,'* aa 
appliiNl to a tubebourd, viU be unilerBtuDiI to 
mean fire octaves, unltiss BOiue other number ih 
speciallf mcotioucil. But wbst can bo ni'-nut b7 
tiie recommi'ndatiou to gut tlid boanli with uu- 
TOiced reuda, wheo it is stated elscwIiLTe that the 
tubes being all of the same ni^ale will UL'ceadCata 
the Toicina of the recda ': Why not state what size 
they ihotilJ be to obtaiu the chamcteriatic touo 
without voicing;? Surely Ur. Fryer in uot ^iug 
ti patent his Biiciet 'f I begin to think that, with 
ill. Fryer's aid, a very useful secies of mniims 
tiir reed organ builders might be put together, 
whinh could ha huug up in the worVshops for 
their edification and the wonderment of the 
appcentii*a. Ou p. 1!, for instance, Mr. Frj-er 
says: — "'^'oiciug the roods does uot utfecl the 
mechanical stops in any organ." How would 
something like this doF' My "maiiin" ii uot 
quite so profound as the other, but it ia at least 
^PlKMite and opposite. 

UAIWd Fon HEED Oboak Bt;tLI>EE3. 
By G. Fiyer aud N'. E. CbUd. 

Voicing the reeds does { The size of the stop- 
not affect the mechanical kuobs has do effect ou 
stops in any organ. | the tone of the reeds. 

I might odd another maxim by Mr, F^er which 
I find oujp, 5H4, but I am not pre[iared jiist now 
with another ou my side of the "table"; still. 1 
must not deprive anvmie of it. Steel reeds 
be voiced, because, aJthougb steel will beud, 
q>riug back to its farmer position. That, bv it 
noted, is the deliberate dictum of a man who, 
alUioogh uot a reedmuker, has bad ' ' some yean' 
(i|>erieucc iu all kiuils of reeds." I am sure that 
when tho uunilier of the Ekcusu Meckaxic for Sq>t. 

U°y 



lo I'orD how Ur. Fry 
irith.-ut voieiug reeds 
fomuitiou without dehiy. 



obtains chorocteriiti 
le wm give tl 
N. E. Child. 



TBANS?EB OF THOUGHT. 

t^ilSOo.]— A CiOOD deal baibeen writtLiu of late 
iu the C'>IumuEof thU journal on tliL' above subject, 
renuit lue to give the result of some recenl per- 
sonal eijierieuce. 

I was visiting last week some reLitious of mine at 
m. Jobu'a-wood, when the cooversatioD turned on 
thought readiua. or Uie transfer of thousht, which 
is perhaps the better rendering. I had not given 
the matter any actual atteutiou. I had read the 
Ititturs which have appeared herein ou th<.' matter, 
ai well as the cqrres]>')ii deuce in the Tiai^.- between 
lUr. Bishop and Mr. lalKiUcLere, iu which I 
thought the btter had much the ^at of the orgu- 
ni'Jul ; but beyond this I kuew uothiug. It seomed 
that some frivnds bod been recently visiting at the 
houjc, who had given im exhibition of their power 
of thought reading, the eiplauatiou of wLicb was 
attempted, but, owing possibly to personal density, 
Z did uot quite gather what was mtcudeil, aud as 
the childrcu of my leLitious had quite uneiiwctedly 
developed similar power, it was proposed to exhibit 
itfor my beuetit. Imuat premise that the family 
eousats of the parents and tour nrls -Gertie, aged 
ISlFloMie, liiiJcmiic, 12; and Jack (a pet name), 
9; all OS bright aud merry childreu as ever 
gladdened a home. The cipeiimeuts were as 

Flossie was bliudfotded and sent out of tlio tMia, 
and when the door was shut, I was asked to iiidi- 
dta somatbing she was to do on her return. I 
nid in a wtuajier, ''Let her take an envelope 
(which chanced to be lying on the mantelpiece) 
and give it to me." She was then called iu, aud 
without a word being spoken, Gertie aud ber 
mother stood ou each side of her, with their bauds 
li^tly jnessed ou each shoulder. The child soon 
made a forward movement down the room, nud 
teeling for the mantelpiece, ran her baud along it 
'^she found the envelope, felt till she touud me, 
ud put it into my hand. 

The next to be sent out was Jennie, aud iu the 
same manner I again proposed that tJie should 
select from a pile of coppers I/k ^a>f/">ii.y, aud give 



S^Wther 



K&j down tt 
LC fouud the 



'. and iu perfeei 



lud selected He la,! 



passing her hand 

^ -a she lifted the 

lud g.v,, it to 



1 thimble. .. __ ..- 

ing, should bo put 
*utu take itand put i. - . 

tims, her two sL^ers, Gertie and Flossie, wen 
Vaaon. Tba child felt her way as the otiitr hai 
(has, took up several things on the table, sud pii 
■n down, till she came to the box. which shi 
d without hesitation, took out tho thiiuble 



in acconlanee with tlie ordinan' P.tncss of tliiugn 
had she kept it on her f.ngec. I askol her after- 
wards why she did not do so, she said "it did uot 
(eel right.^' 

Thi> next exi>erinient was very lutereitiug. 
Flo«ie was again sent out. and I Buggcslod tluit 
she should remove the brooch her mother was 
wearing, aud fasten it on the sleeve of the coat of 
her father, who was sitting in another part of the 
room : but we changed this and made tliat it should 
be fastened on one ol tbr [routs. This time Gertie 

the sponsors, as I call them. 

as before, hesitating for some 
felt her way till 



mvse 
child < 



Tho 

she found her mother. She first took 
rings, but at once replaced the 
brooch, which she unfastened ; then felt oiouud till 
she fouud her father, and here she hesitated some 
time. She put the brooch in his hand bat at once 
removed it ; then on the sleeve of the coat, hesitated 
again, wbisjifred to herself '' itdoesu't Eeem right," 
and Qually piuued it on the coat at the place agreed 

Lastly, Jennie again went out, and I proposed to 
Uke off mv watch and place it in a writmg desk 
which stood on a sideboard, from which she 
remove it and give it to her mother. I and 
were ^x>usors as before. The eluld came iu luiu, 
instead of going to the table as usual, felt around 
the room till she found the desk, which she opened, 
took out some things in the pen tray, replace ' '' 



. closed the desk, went away, but c 
back ; snd this time she hfted the lid, £ouk oul 
watch and carried it to her mother as agreed. 



Uid dujie each other, e 



say that 

It has of Ule been 

nd to suppose that 

m if it were posdhk^, 

in all cases what 



and uot a word v 



i said after her retur 



olded ch 



almost uncanny in watohiug the 
„ . ■ ig her way ,in perfect silence 
ind slowly bu t certaiuly doing what hod been agreed 
upon. It seemed to me that each, like a pythoness 
of old, had their own volition ausiiendcd to bpcomo 
the impassive medium of a power externa! to theoi- 
sclvea. It is only the three youngpr cliililien who 
possess it. the eldest aud the mother (the father will 
have uo baud in it) can do nothing, and I was 
equally uiisuccessful, I thick tho explanation is to 
be found in what I may call tho gr, ' ' ' 

of child "-■ "■■ 

prompting of their ruiuds ; while with older people 
an uucousciuus autagonism seems to be set up. which 
is fatal to success. It is necessary for the person 
whose hands are iu contact with the medium to think 
very strongly of the object to be attained, and it is 
much more exhaustive to them titan to tho other. 
As I said l»'forp, I have no explanaliou to ot!er, but 
that thought can bo tranafemd iu the manner I 
have iudiciLted is to me an absolute certainty, and I 
think, had the most sceptical of vour readers seen 
what I did, they would bi.- equally assured. 

F. H. Carter. 
13, Berkeley Villas, Wood Vale, Forest HQl. 
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e oversight I left 

- - 'I nowm_. 

u what was said by 



remarks I iuti 

"F. W, H.,"2r. 

In what I said I carefully left the pirticulur 
-^ iltj; ■ ' ■ 



B founded, 



which his 
viz.. the question whether 
spiritual ageut distinct from the matirial organs, 
lint as Mr. Grey, 2177S. p. IS, while speukin" 
directly only as to ao-called spiritualistic cipen- 
nients may leave the impression that the belief in 
spiritual c.viatence rather implies the want of being 
''advanced enough to follow the great German 
scieutista," I will say that ths very opposite ks 
really tho case. For myself I reeoguiae the truth 
of all they say as long ss they remaiu witldn tho 

f roper limits of tciriiec, that is of what is ti> 6e 
iinini. But wbcu tliey pass from scieuce iuto 
negative metaphysics, the great German or any 
other aeieutists are no better guides than auy other 
people wh'i talk about what they know n^itbiug 

Aa long as they follow out the operatious of 
physical orgids, aud tho probable mode of devclop- 
meut of those orgona and tlie evolution of the 
auimal beinga (including man) to whom the 
organs b^iloiig, they are iu their rishts, and I wQI 
I auj do go with them ; but when they try to hrait 
' life aud thought to these organs, and diaiy the 
existence of anythine beyond them, it is they who 
' are not "advanced enough to comprehend truths 



M it on each of hci 

B^DOt satisfied, ai 
, m. This was not a UttUi m 
' && i 



if not satisfied, aud fiualiy deposited it ou the 
~ "" 1 wnsnot aUttUimarvellou?, b-^cauaethe ; 

i bav« bad uo personal consciousness 

HU Um thWible was in the box, having been placed 
^Ifn in bw abnce, and it would have faaeu more 



the aiiutomist denie „ — 

princiiilc. because he cannot find it wheu dissecting 
the organs which alone are at his dispoaal, while 



can onlj be 

^_„- writer of old 

voryjustly attributed to "tho fool." To investi- 

Site the operatious ot uature and foil to nee that 
lose operations iudicato Ihwjht and tiill, and 
that whether in nature as a wbole, or in man aa ft 
part of nature, these faculties and that of con- 
sciousness involve a something inconceii-able as 
belonging to the constantly changing atoms of 
which the body is constituted, is uo sign of "ad- 

aot only do tlie unqu^stioaable 



e that 



antertained by the highest 



irj- strongly 



■support 
ids of aU 



of thought is n 
such on agency. 

It is perfectly wull known that every act of 
thought mvolves a phj-sical action of the material 
brain. Its motions during thought can be felt and 
have been seen. ITiought is accompamed by a de- 
velopment of heat in the bmin, as euo may be f^t. 
iind a coucentiatiou of nervous energy there which 
ufteu makes the rest of tl^ body cold. Now aU 
this means a consumption of matter aud a tianafer 
of energy. Whether we hold witli the materialist 
that these actions are themselves the agent, or 
with the spiritualists that they are the oiwialioiis 
iif an inner agent, the material facta are the same. 
It ia no more improbable that such actions may 
'.riJmc some conespoudln" motions in anothii^ 
braiu, aud there develop tho same thought, than 
that a motion of electricity or of magnetism ^ould 
•iiliirin. similar motion in other electric or magnetio 
hodius. No man kuows what the nervous ageut is, 
but we well know that, while it is certaiuly not 
itlectricitv, it is somethiug haviug many analogies 
to electricity ; and. therefore, there is ao a priori 
probability ot similar inductive actions eiistiug. 

But, after all, the consideration of what beuinf; 
the transfer of thought mayhave upon materialistio 
or spiritualistic conceptions of man's existence is 
.ibsolutcly out of place ; it ought to have no effect 
upon SUV reasonable mind, bceause the cue thing 
M be asfed in this, as iu all other cases, ia. What is 
chetruUiV Dias the fact occur r This settled, we 
laav reason from the ascertaiued fact in auy direc- 
but uo supposed consequences ought to enter 



a this pielimiuary ei 






[21,SiJ7.]— ntPL\ 
I deuy tho possibility of 
■'Sigmo" says "■-" "■ 



ly letter {a 1606), wherein 
a man seeing without eyes, 
any iutelligeut doctor will 
(ca ui» LiuLi HB uu uuL st^ with OUT eyes at all.'* In 
'' Sigmn's " last communication ('21779) he informi 
lis &at " if a ca.taract forms ou the eye the man 
loses a^ht. though his brain and optic nerve remain 
jietfect. ' Comment is unnecessary, 

T. S. S, Crftven. 



way OS perfectly poaaible, 

although the ''how " may bo unkuown at present. 

lalsoagree with "Sigma" that a "faith" not 
fomided ou scieutiflc or so calltd "material" 
vviduuce. cannot be destroyed by auy amount ot 
such evidence. Neither did I desire myself to attack 
such "faith." All I wished to point out to your 
leudert is that if what is now cullud soul, mind, 
I tr thought iu luau ia merely the resultant of ^e 
Loulecular action of the brain, like "go" in awfttch 
19 (he resultant oF the machinery iu motion in such 
watch, it ajipears to me impoaaihle to treat " soul " 
cr " go " as a '■ trauafemhie " entity. 

The view now taken by Bucbuef, Haeckel, and 
atlu:c scieutista on OToduction of evidence, the 
bcientiric value of which seems to mo iindoubted. 
iloes not quustiou the exiiteuce of this "essence,' 
lint looks upon it uo longer us an "ageut " working 
irith " tools," ire, but as tho " product " or re- 
sultant ot "braiu" iu motion iu man. 



" Thought is a 



mot 



CIJIBK-B IHPBOVBD DIAMOND HITS. 

['iltUd'J.]— I H4VE taken the Brilith Bte Journal 
for years, and was struck by the likeness of the 
above-named hive to oue Uiat appeared in the 
Br.-.vih Hit' JuHfiial under the name of the 
" Anglo- CjTiriau Hive," T. B. Blow, Welwyn 
Berti, inventor. May 1st, 1833. In the B.J). J.oi 
Jnue 15th, 1383, the following appeared : '■ Why, 
Mend Blow, somewhere fifteen years ago exactly 
that beeliive was iuveuted and patented in the 
Ignited States te a well-known Ijaa culturist (Dr. 
U. S. Coukhn, of Ohio^ . It was called the • Dia- 
uiond Hive.' " Under these circumatauces, I 
thould like to know who was the original inventor 
,jf thii mijhty "Diamond Hive^'? Was it 
Homer ^ Apia Kelliflca, 



Cil8W.\— \' 



&a* A'sVft '*^^* ■^ 



ivii^ action of those orgau* by Ml^hiaghia»cal^U\u«lX^rf^*tot5*■■°^ ^lea 'o.'S- "^^ * 
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: ::.-.- n-:rror will bo a complex one, no siiigit 
.lr:"Lir motion satiflfying the problem: but a 
r .rtitvilir case may be notc-d— viz., wh^n t>»c 
l-rriT'- 1 direction of the reflected ray coinci•le^ with 
u-e p-:-lar axis of the heavens, or when O D lies on 
<} y. Then, clearly, the m:ition of everv pnint of 
tie aiirror will be a circular cne about < J X as aii 
ixis. and we obtain a tolatson of the problem for 
ill* I.a^^Icular case, by monTirJTig the mirrcir on a 
•tif: jiint at the end of & rc'^ T>olnting to the j»ole 
ir.i caTisinff tLii vA Vj r»To:Te once in 24 hours. 
Tr-e rrJrrc-r .laviap beet sei in the momini; so as to 
ref-=7:t tie lijrht ii: the dirtrtira OX, will thuB 
5: tLn2^L:-s: t}j- diy. A second 

the reflo'jted 



•\'j 



- '"T-- r^iV t^ * 
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sTJjr« WiTt «^«. 



irr-i---- -; - _■ .•-•. . :. _ «-. " 1 1. _ _"" . "^V. 1^^ -' ^^"^ l. .^:|^ ^ .l^'JT^.^l :r*s- liii ilaj b* K5 to reflect the bght further in 

J^* 3!^.~-. ~ :^_ -~. :.- "U- :~ I ^ -^- "^~- ' " ^^ -/_ '"':3'\^Z^ "ll =~rt -aif tkcLsei u at once «lved in .oil its 

rx.-. . = ^ . .. ::_- _._. -_z.. ^: - . - -- : ^^- - -> ■"■J"T.\ -.^"j!^ ^T— T- -Vi" ratinirT. K»'i ^a a by far the «impl»jat ^^onstruc- 

^r ^ -.-r-- 1--^ --.-_ . _- - T^ . ..r --.-. -^Z^ ~" .^'. ^1.^1 ."^IJT- . " ' .^^^ ^-_"-' --- "^"^^ Ti* i=K i*ia?iSit n»de was .m thifl prindple, 



■^r T . ..- 









^itazitaZ made was '^0. thia principle, 

'rw MndCz*atAed by Fahrenheit. Ai thij con- 
sct a nzTos enough to bring ti within the 

ir» ri fvsT AssAteor to construct a strviceable 

\r zLsa^sEMsaz, « aLiU lubaequently give full in- 

manifest disadvantages in 

1 solutions have been 

complex motion may 

only. Silbermann. 
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. ^ C»D V< a Lr3ov rod containingwithin its 

"^ y:n ±rf - bi&i> " cf a " fork '» O FT' between 
^ t: -^/e zr:TLSi F. F , of wiiich rhe mirror M M' can turn 
• ^ ' — -—^14. aft«r the fashion of a swing 

Les D S be a rod fixed rigidly to 




^ • C^i 



5 5r.--» :..: 



L4:nc« 



\J U aC ILKUU Ul B|Ka>U«7, cuAU. 

. direction of the reflected ray. 

1j«c C* 5 V teouiit to point to the Sun, and then 
«■ — M>f, t: lije reVoiTing polar axis. It will be at 
s^f^'nK^ «*-*^ •^e minor will always reflect the 






-■* - ^ ■■ . • - ^-^ -* ""r.rJ-. -M^j — - -r»-:iiCi=.-ii=-r r?=Arfc=x ^"^^^ SuP being an isosceles unax 

. ■ ,^ -K.: .*'--• " ''- ..*;^"!"^,~^ ~ ^^ ^iV'I^w-Z make equal angles, with a ] 

^ . . : ■ ■ '- •• ~- - • -"^ "^r 4_T • zLLi -■ :i-» «t^-jl: >■»■ "-■*.- ir.-c Oon SD, and that conseque 

- -^ t " ■ -:-VV^':r~^rt:. .-^.:=-::::.-:i: rr:::.-=i :: -Jif =i:r:r : tiia: is. they wJl be inci^nt 

.... N • V r. :ii— -•: -- r . -d,>::-i r»T* rwpectively. The fork FF, 
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:::.<:t.]-So far as I haTeevs raadorhMid,fh» 
uHMCual, by wfaaterer nwte yojieM, iriO 
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e the coDStmctioD of loclu: tbe gco- 
Biiil>hica] coDditioDa baing, by iiuy ponible route,' 
T«ir different from those of the Suez Coaal. If 



Jilbl7.]— In your uaue of Aug. Srd, a passing 
ice apTKBTfl of our exhibits at tho recent ihi giztcer- 
ing Exhibition at the Agricultnial Hall. ThinkiDK 
tuit del&iled particulars of oua of our amateur 
l«the»wouldint«rest your readers, we have pleasure 
in aanding henvith an illnslration and description 
of our atandaid 6ii>. ecrewcuttiug foot -lathe. For 
• fntura itme yre will send illustrations of our set 
of unatauT taming tools, noticed by "0, J. L." 

Tite iUuBtniion represents our Standard Gin. 
Centre AmateiiT Foot-Lathe, with sliding and screv- 
euttlng gear. This lathe Las a gap bed 6ft. long, 



of pressing as compared with striking. I eliall bt 
pleased if Capt. Cuttle nUl tell us what Piof 
StODPV renllv did say, tor if he puts the key clia- 
r.wteristics rlown to what I ihonld call defects it 
the keyboard, he is, as I believe, moat Cprtainh 
mistaken. N. B. Child, 

OUB SPIRITUAL HATUBB. 

[21My.]— I HAVK not had the advantage! oi 

_...j; 1 „i.i._ researches or arRi - -■- 

"■ --ig spirit, 

lurrod to me to which I should . 
call attention. "Sigma," in letter 21778, aavs tht 

Siritual idea is independent of the material, iiikI 
e loss of intelligence u the body wears out ilofi 
not disprOTS the existence of the spirit. He thei. 
Bpet on to liken the spirit to a workman, and tin 
body to his tools. Other correspondeut^ huvt 
written in the some strain ; and it would seem t( 




1^ 4tt. between the centres, whilst the gap 
wUl admit a piece of work up to 22in. diameter. 
The headsta± is double geared, and fitted with 



irhieh is made of m^ e«st steel. The Utbe she. .. _ 
hM MDe speeds for a flat slrap, hut a grooved cont 
iOr gat band is adopted if pidened. The ratio o; 
th^ wheels and pinions forming the " head gearing,' 
makes the headstock a rerr pon-erful one foi 
■arfadng, &o., without being heavy ; the back gear 
1* thrown out by an eicentric. The headstock also 
iTsing motion, with wrought' 
a sad^'- -"-'- -^-- - - 

ta., has long guiding surfaces, and is tcuversed b^ 
llBiid by lack and pinion. The guide screw is 
aooontely cut in a \\lutwoTth lathe to jin. pitch. 
IhM attention has been given to the troadle motion, 
irtiich has a very good action. The shaft revolves 
upon antzfiictiDn rollers, the crank being placed 
Otrtiide the standard as shown ; a small anbf riction 
wheel at the opposite end enters a groove in the 
shan, effectually preventing endwise movement, 
with less friction than if a collar were used, and it 
oonstitntes a very neat arrangement. All the levers 
— including the crank— are keyed on with steel taper 
IDDS ; this makes a good reliable Job, set screwB 
being unsatisfactory to a degree. All gearing is 
OKrt from machine-cut jroii patterns, and the various 

kH the imriinff uuts ore made of iter/ and hardened. 

The lathe includes 22 change wheels, back stay, 
£Me plate, and a full set ot screw keys. 

" — "" "~" Aatbary and Dawaon. 



[31S18.]~Auow me to assure Capt. Cuttle that 
■"""■g he has ' said has so much as raffled one ot 
mj taathen, and that what be has said in his letter 



tiat in piano- ploying — and 

I ooDc^ned— key* •» not 

.. . . t struck ; and it is onk the 



MM faith* font of the blow or the 

^»4ftilHtlnMk. An enuniaatian 

■MB Oe k>r abd the) rtring wiU show the etrect 



follow that the tacuttiea ot the roirit become wu»k<;r 
in old age in conseqnence of the inflrmitJes cif a 
decaying body. But is that so F Is it not mther 
the spirit (assuming that we have a spirit irnkpcn- 
dent of the body) which bos its periods of tl'^c, 
fulness, and decay t In youth the vital principle 
is strong and vigorous ; in middle age it is robuat ; 
and then its poirers become gradually iint>uiieil. 
So long as this vital piinciple continues active the 
body grows to its full stature, and [apart from 
disease and accident) retains its nsefnlnp>^H uu- 
impoired. It ii better at 30 than at 20, and there is 
no appaient reason why it should not be quitu lis 
good at GO as at 30, and at SO OS at 50. KITete 
matt«e are constantly removed and worn out purte 
are changed. It the vitality which keeps it in 
good order for the first 30 or 40 yean ot Ufe weti 
to continue its efforts undiminished, why staciulil 
the body wear outP It is true that in old B(;e t!ie 
eyes Income dim and the muscles faint : but shiiuld 
not this feebleness of the oi^an* be oocribod to tlie 
moribund condition of the governing spirit, rather 
than to the natural decay of the body itself, which 
is quite as subject to decay at 30 as at 80. 

J. W., Birmingham. 



THE GEBMINATION OF WHEAT. 

[21820.^— In making , 

germination ot a fine sample ot 



was surprised ti 



Irithin a w<;<'k ot 

_,_. ___h grain, as sown in ordinary gurdeji 

mould in a flower-pot, outaide a northern window, 
developed from the embryo quite a well-t<irmo<l 
root or radicle, concsponding with the growtli 
above of the plumule or young stem. 
Now, OS the albumen ot we seed appeared to 
• ' abMirbed by theoo^ledonof 



the young plant, I was natuimlly led to in 
the growth ot the latter dapended chief- " 
pabulum which it derived through the i 
the soil ; and I, therefore, in order to U 
elusion, divided a tew ot the main 
traimanelT, andidanted 
thoaa ot the aeotioiH ^ — ' 

moat (rf your raodeis . 

depMMion at the noiroweat end of the gniu, 

U easily detected, even with the unaided eye. as 

I had antieipatM, all the«e_ haU-aeeds reaitily 

nxito aneared to have developed quimkaluUv oa^ 
thoH « the parfMt, ondiTidM mmb, aaA -watmi 



the same few days. The plumules, ton, had 
correspondingly advanced in growth. 

These phenomena in the case of wheat are. I 
think, not only interesting in a botauical point of 
liew, but may also have a practical lieariug upon 
the present costly operation o( " sowing," which 
tven agriculturist is naturally desirous, as far as 
)>ossib1e, of economising. For, if a crop could lie 
raised by sowing merely U^e t:jiihr//o hiUf-^s of the 
grains, and ^esc halves could be readily made and 
separated by machinery or by bond: it is evident 
tliot the other, or, as it may be called, i-.fti-tiie 
half of the seod might be thus saved and, IJie the 
\fhole wheat, converted into flour. 

I hope tl^t these imperfect observatii 

rve rise to further experiments in what may 
think, be inappoaitely termed a neu' j!fi 



ations may 
leic /fid at 



BEPLIKB TO QUEEIEB. 



-emarks made on p. 580, by asking wh^, if the 
"bending," &c., does so much good, itisnotap~ 
phed to Sie bass notes? which he is sure want it 
OB much as, if not more than, the upper notee. 
The simple and sufficient unsn^T to this qneation is 
Uiat the "bending," &c., are applied to the base 
notes, even to the large sub. -bass reeds, in a genuine 
American organ. Alter that, I must begin to 
fAncy it is a harmonium or an Anglo- Amaricvk 
sham that your correspondent refers to ; for cer- 
tainly if he draws, say, the 8ft. C. of a genuine 
American o^an, be will find that Just as mndk 
cu« has been devoted to bending and twisting it 
as Las been given to mid C—O'sauxas. 

15076.^.]— The United 8tate>.—" Nan Dor," 
in bis communication under the above head, aaka 
uie for further hitormation concerning Dakota. He 
has heaid a good deal about hurricanes and i^cl one* 
in thi> western paria of the United States, and 
he has come to associate theee sevsra 

with this favoured region. It is not ■ 

fact, aa he ii inclined to assume, that " one's arepe 
are liable to be deatroyed at any hour," and mem 
do not "think themselves lucky if they are able at 
timea to hold on to a post that is not blown oat of 
the ground." In reply to ray correspondent's 
questions I would say that houses are n-' " "»'-' 
bodily up and carried miles away " 
Dakota ; trains are not overturned and 

Bcenot "cutas 

nverlhem." Beallv ti 
to the people ot North Dakota. "Nun. Dor." 
should remember that this country is toll of men 
whose occupation it is to get up big gooseberry and 
l*ig cyclone stories, and much uat they write m fun 
ix taken seriously. I am not preporud to dafsod 
this sort ofwrituig, butthe writers exist, and the 
facthaatobefs^. There isonother point to be 
nimembered. In England a bouse is a brick and 
^tone edifice which would require a very powerful 



^[andan, for example, and u 
100,000 inhabitanfa,amajority of the houses are of 
lumber, and it needs a visit to this country to con- 
vince a foreigner that a wooden house can be made 
as oomfortable, it not more so, than one of brick. 
I^oms roads ore " impassable for loads " in Dakota, 
perhape, but so tar wa of the west Missouri countoy 
do not suffer any great inconvenience tram this. 
Ibe railroad is the great load carrier in this part of 
the world and trains always run. My querist is 
troubled over a statement which he haa met with to 
the effect that "the days are loag-theto was a day 
■ - Vur of the W was reaUy 



not "lifted 
" 'L Norlh 



1 June when scarcely ai 



regarding North Dakota. The days in the summer 
time are not as long here as they ore in Edin- 
burgh, Scotland, uor are they as short in Oie 
wintertime. Thequestionfor immigrants is, "what 
is the probable length of their days," says "KuB 
Tot." TTii" is a very practical question. Bome 
migrants have been here five OT six years. Itwould 
>e iQfficult to find a steadj "mn who bos been here 
hat time who is not highly prosperous. Others 
lavB been here shorter times, and thej alao are ac- 
umolating wealth with more oi leas rapidit/. The 
fact that no one wants to go hack east to Uve aftcc 
Living spent some time in this glorious northweit 
.s a greu recommmtdatian to it. The only poor 
menaniand hem— poor in the English sr 
llioee whoee habiti or tempera o- ■"■ 
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Cdri tit prrjtiuM 137 'ifv.'i \i. i. ■w-^e :- '.-r ■ -^ 

•UTi^^va. wL', »-_i, tf" i.+ ::^£. :: ii-. *' .^ ;-- 

that abor^ d«Kr:U i i- ■-- ■ 'x t^-^- '■ -" -'- ■»"- 
iio;a:iTi*« with:'.: n^i-^ '—'- jur.TL:.— L ; 7 

pl2rt.',— OTer»tr*ia«fiP;»ao.— T: ■ .' T 1 " 
OeMk tiUK.— l':. ;«r irLi-irr ;-:-i=i.-,ii: -j : 
MulJujtLiKatfr.s-. :--;-.- i.' i:-:-* j-.-si*:: 
"J. C.L.". la; t;.: ^T*^r.---:- ::: e.= .r^-.ij. 
qu^ w^ ceo Iu:;i t.: ii~2 -1--- '-'■'- .^: 

a wikit »■ ujI tiT at :l-ii ii^i; i-i^.'^-, "A -'" 

wuivwLit oU-(Ai>.-:;e«I. " "■:— - I* i-.-TT*! T; 
KU^tr tbit u Veil." TLu ta«=Li 1^ ;z=:iri^u.; 
pii'tuTi- : but I <»u aHurr "■r. C. L," t^t I li'': 

t;-' -tlat'UW nv, il n [■*«».■::« iL-- J^;^-- Jj^ -] 
Kir U-eu, I'iei.vbv'i'' ' 






'"-^r — vs.- -.z n.— '^0.:=.; -7 JLi T- lle-icalt -A dutaoce. it ran beg'>L in a vr ..ty 

: ■■w.T ii>. ■ -iii I^:ldi.-A :iwiri t^iippitr:; ii by drairiiif;. Uabe two 

'~ "< 1- '-1* iv.^— =nr4l7 '■'^■'' 'j'^i- 1-n^ -'-I'l Iijiig. 2ia. BpMt : thtn at 

- i ■" i-;- ij, rr:i-.^5 ii; 1I7 Ti* d>jS li tu» dnw a looiritudinil linn 3«in. 

-.ij- -.-r. ; "ji ».-Li-.i-.arL Hr L'^: fr^ctt^ Hii'jf ^his last Unc draw a linu to 

*.'-.=: '>j.jii. T-T iL'~ =.:.'? ^j^ ;lii Ji-yr.'»p Lice crone* tbe second Sliu. line, 

• •;; •^-. - - J--. Ail 1;.^ \L* iriir 1 (anSel lai?. I mcloie a lough ikelch. 

^t t: t^:/7 ^ ; _^': fiT-t: . ^^ 1=^. TL« snail puallElliiiMa»tliediTided>cale, 

i-'~-*_- UT 4.-t *lklf =^j &7 [T^<:<«diiig thai tod can get Uie proper dis- 

-^i>? k^'~^ -'i -'.r=.^ --'^^iw. ^i^:e* i::r loiziidiii^ tubeaor itrmn, and by rary- 

■ •''•■^'~'-~' r* u 12 J. i;!-.-:: 1^ £c diiiaiiK uurt of the 21in. Cue any dintance 

lUX. . -J- ■»■-■-.■ — J!" t:-j- rj :aa w K iiridfd^ Tlie other way is more correct, 

1=*:.^^ Lx^:=. ;- lI>:« :! :!,) is.- ^lasfU ia dividuig tfag total distance mto 

. u = \M iL.^.-jL. k^:i; ;^„ 1.1'X [arts, and Chen ineaiiiTiDg off the diatance of 

i:.!- I ; .'i>-: -lr:: »-V-r :i tc,4 i^uaotf from the end of the scale. Then dis- 

rz^ u- ri:^Tiiii. TtB fajt tai^Ml will send to "J. J. D." when I get home. 

= : Ll=Ti'Tnrl ^T tw: ^:.K As t'^ the bore of clarioneti, the best bore tor 

frJ.-z^.-r'-.t^'s^ji-.t^'jK:^.. '"'*• As to the Qtben. it is a matter of opinion 

'■^.i^ '^-^j 1 '••> i :^=.i ss:^ i=:^ly : each nakcr hanug his own idea on this 

r—r: z: ■::.': z'r^rr :i *='w^. 11 «il-«;. Bo( the boi* required con be euilf cal- 

.••-.z. nlited from the B flat biwe, aud taking the B H:it 

:e a boas daiiooet at 21 milUmetces ; any curiouet aia 

:». th=< be giTCO its beat aiie. As to the question of 

at- as-iea. it wonM ieqmr« too much niace to make 

rbe . AiiCLfaT:bat if there is sufficient ioterest taken by 

mj iLc nadcn cf the " E. M.," I wiU eodeaTour to 



Xa«piaf F=IjX3a.— i; ; :■:: 







li.m of iBo ttinibtc aud rxpeu 
tlistcjKwdim-tOfiwtlrfaiiTi.'jI-;--- "J-v. L . 
witii hi'H>iinii.Tinati.-tw,i*ti-~;.^-\t'.A-.I^;r* 
he ).■».* rjaj.knvw »lui " tr-.-ui-.t ' . , ;_;* t^: 
if 1 1!.' not »ui'i"iH ti-it a •■ t i.v.' iT-iu.*: ( 
frj.-u.l io ih.> .Illy ^11*. by a )n\*: v.-.-.-^. ^~: Uf 
taili' a piVr-i"*!!'" i^ «««."?■ •! ">^'t' a^-- *■-''■ 
Ifmi! KAUtd Mui v\-'j«\r. ami (1 niay ^,■ -■* 
;-m.-.' t.. .-th,n. .( .■■.;! tiM.!.r» t- ki.-w:j;*: ;^r 
ttj-.. ■ >, tl.tili >«.. aii.I t i' ;^' r »-.:L >i-..-U Ea::-* J* 
T.'u.L:h..'|.. St,-.l.LirI, IvLmbw. ant. la:rr .-r.. 
wifl. ..II., R. ..( a 111.T. il. Tnui: -•tiiJ. *u.-h a* X^-.a- ■ 
iti:iiiii. A.' v<l»' "»*' -'^ ''"■"' •"""« '*"•-» *■■" . ■■■.i"i-..' 
imit.tfiis ..t H.'ll ktiomi i:ii»*'. i" u.-trw m-"-! 
I«,i:i.>. ttitlu'iit K.Ksl aii.l wiliiicut tvjM'li. I U- 
r..>t " . ~,' r,ii nv (.< Kav (bat. Utnan- a ua::'.x Ik 
t,-1i!'i..,.. th.- M,m.' i- i..v. — iiilj *i.Ttlil**.. till.-.' 

, i.'ik.'i'. Hif III lh.> b.ibitol ii-Ji^ v.'l>yri«ht 

I II.'. ..il'i 1 tliiiii (Ih'ii •<nii trad^< mark I'r tLr^t 
I n.-i .|.n.<-<l jHiiii.u. )»it, t1i«u;:li >>iu-li inan.'S aR< 

II..! « I..,!, a iLmIi . "OJlliI li- t» '«■ i-nttj- wrll 

I. .,> 1. tlivt iiir. W .r.>!-i..l.-l ,■». ii>i-l. It h'' 




-Crliaier. LarcMt.-I:: V;L XIV., 



V 



'■; " ■'ii'.'"l,"','.,' ■■".! 'ri.ll'ri.'avm!j^''»'iV''''"'lu 

,'/"" I , ,, I,,.. M.|.|U4 Ill'W III'IT.' 

"ill III .1 l-li'l- l.ill ".ll.-.'"ltl' h""""" *'^''"* 

'1 ,', ' ,.,| I ,.r,..II I..' cLiiI 1.1 h-li. hiw all I 

I il. jLil' t.i-.n li"« till- ■• flanncmHmii 

III. «hli«,.. III.' l«..W.ly h" '"''■"J;^ 

If iiiiilMir «iii|"ii-l: Iwt I" "'!» 

,-.. . // H..>.M *" f)-Ur iiieirnli-li>nl. »iiifo '{ 

ir-iihl tfl !••■ fmumh /••••in fci'lH'"'" "•<' 
nwl Ik,- Ktil'-a- I" ""»*'■ '' "' «"'"''/'■'** 
* /0»i>ifMnit/urm,lrl^ruareairvi>ou<ieat 



1: "a; , j-.;.i v.. *tr.k< J.'ft. Tliere IBS*!. I ii:. : ail 
thiJk. Iv »-'=i- l-rs»r thin that ; a=i th* Lynlen 
tfU^lnr , i.T i! ->-•;;!■,• ti* HurUtnm'.T mere, has a 
.■v^Ja JJfT- in diiBWIW. with au inner cyiinder 
A 7ft ■ b-t 1 Jo not know length .^f strok*.— 

T. r. 

'.Sl.ll.'."— FoTBlar Hard Bleel— T!i4 pab- 
lisW dicwiti.^u* f^T tnjatin^ ■■ K. Muthefj Sptcial 
•Ste#l," iuucJ bv the maken. Samuel Oibom sa.l 
fo., ofthtffivJeSteol and Iron Works. ShcfBeld. 
aiv as f oUv'w's : — This steel should be work-J at 
fiillv tlip same h*al as i^rdinanlathe-liMl steel. It 
should b.' h.'it.'.! praJuaUy but thoniujihly, so as 
t>> \<f duite daetil^ under the hammer, and the tool 
ilioutd b* foTSfJ and fluisheJ off at a good beat. 
Vv.'jJ forging it t.M cold, UTien forged aud 
>h;i|Hii the tool should be laid down to cool : and 
the Ck'.'lius must not Im hastened by dipiiiu^ in 
wat.T. Hiat the steel before cutting it mto 
liiittlia. as il cjnuol b; nicked when cold. If 
sniUlis will attend to tb*sc iustructions, thcv will 
liave li'S* trouble and waste tlian with orJiniry 
mst steel.-A. P. S. 

|:.l;i4i;.] -Clwionrt.— In rep!v lo ■■ Old Blow- 
i^TyVf- n-uiarks on iv 1;', when f said that thebeU 

.u..utU on the .'uil of a clai' ' -' ■" •- 

liiii.lueis. I meant to liave said 
jiisl tri..d thii im" ' "' 

lu'll »i outh. ujiou a iiawnei "■ ."l- ui^., .u^.^, -^ 
I im't.Tn.d the touo without the beli. I am only in 
ithoslaKC referrud to by"0.'' C»ee5U32, p. M. 
aud IiaVB no doubt that the neighbours would 
! DLuUy aiwiat at my funeral. I do not had that 
I Tt'inoviuK the bcl! "sharpeufl Uie pitch " of any note 
I whutonT. The diameter of bore given aa ,- >* 
eitlior a mislaku of the prii.ttr, or my own as it 
' should rem! ,■;. ; also the name of the maker ^ould 
■ read. Button ami Co., London. I am of opinion, 
' to far, that n better touo can ba obtained from 
lantar bored inatrumenta. and am aiporimenhna in 
thi» <Uroctiou As regards the beech reeds, I Oni 
that tlioy U.«oroB soft if kept loug i" '^».'?<'|^^!,''^5 

1116 useful 

Icame the 



icreased 

timbre." I have 

with and without the 



Shop." For purity of tone, the Spanish cane is 
uuttpliroachttble.— A„ Liverpool. 

r5l:i4'),] -Olw^onot.-I romt that (u 1 am 
from homo at present, I camiof answer the quenes 
o/'Vj.D." for afortnigW; also, I am rather m 
doubt as to which kind ^..^Jl^^^Jej:"^^^ \ 



xireaiLort artiilctn the subject of "Tubpswitu 
SjuadJDff Hola.*' Meantime I refn "J. J. D." 
;j -B-JhiB on the Flute." tninalatad by W. S. 
Brsadwood. published by Budall. Carte and Co., 
{nioe about :U. t>d. Ai to the tatter part of query — 
vii.. kind of brass, I don't understand it, as there 
is ni bnsi about a claijonet, not even in the tone ! 
Ai to th* meMoiemtnti gnven by "A., Liver' 
pooL" they an qnila nmordinary, as T never 
saw yeta claiioaet with aiimalla bore aa ]-;;thBof 
an iocb. Aasio. the "nod centre" is very in- 
definite ; ana ipruoa timber is certainly not a good 
material, either for tone or workmanship. I think 
when one goea to the tioublt of making a clarionet, 
it muit be done thoroughly, and not merely a toy 
product, which is no medit to the maker. — VUL- 



;.il3.57.] — raraday. — Ton couldn't have a, 
better book than " Faraday as a Discoverer," by 
Prof. Tyndall (publiihed by Lonsmana, Green, and 
Co.;— B. A. H. BEsntBTT. 

[.>13'j2.;— Lacal— Advertialnr Ziotian.— Kn 
person can by law sell an^ poison but a duly 
registered chemist and druggist, under a penalty (d 
£-), 01 a legally -i^ualified awithecarj or memb^ ot 
the Royal Hoapttol for Vetcriuaiy Surgeons ot 
Great Britain.— Lex. 

[51337.] — X«ml 'AKreemsnt. — 



.._ wiiich the law requires should be in 

writing ; but in the latter ereut it wonld beat be 
done by some writing.- Lei. 

[51415.]- Letal-UnfamUad X.«aa*.— I do 
not see what you can threaten the farmer with, 
[f he has made a fortune, there can be uo prob- 
sbility of his being a bankrupt ; but if he is made 
<3ae, or neglecte to pay the rent, or make* any 
breach under the covenants of the lease, you have 
four right ot re-entry, and for anv rent due at tha 
time of his bankruptcy you could recover, 'nie 
trustees under the bankruptcy would have all the 
power* to sell or .1iafl«im the lease for the benefit 
of his ci«ditOTS. In fact, I think you ehould not 
be too hard, but let lii"! or his son have a lease at 
Khat yon know is the prqier amomit of praeot 
rent, end save all imiDyance and costi of any 
torfeituro or bankruptcy ; and although it wouu 
be at a redooed amouot, I consider you would b* 
the gainer in the end, and close all contention and 
litigation.— Lrx. 

[61424,]— Bleotrla Time Ball.— The ball maf 
be raised by a liue panine over a pulley in the top 
ot the pole on which He ball slidoa. lUa line b 
wound on a barrel whldi has another line okrj^ic 
boBer Wfl^iSi 
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to fall on. Hie barrel Ib held, when the ball is up, 
b^ a lever which rests on a trigger. When the 
circuit is completed, the electro-magnet attracts 
the trigger, and allows the lever to fall, releasing 
the barrel, and the ball slides down the pole. I 
will give you a sketch of the apparatus, if neces- 
saiy.— W. Baldwin, 110,IUchmond-road,Dal6ton. 

[51482.1— Clarionet or Oboe.— To "O."— WiU 
you kindjn^ state whence and how the reed in its 
unworked state is to be procured P— so as to be sure 
of the time it was cut during its ^^wth ; for in- 
stance, whether of last year*s or this year*B growth. 
Older reeds are too brittle, and never can give the 
desirable soft tone for drawing-room.— P. 

[51432.]— Clarionet or Oboe.— Would "O." 
(page 20^, or someone else who knows all about 
oooes, inzorm me whether oboe playing is injurious 
to the health in any way? I have h^urd it said 
that it was the oboe that killed Barrey (a great 
oboeist) and one or two others. They say the in* 
evitable fault is chiefly due to the reed, and the 
bore that is connected with it having such a small 
aperture, thus preventing a proper amount of 
breath to pass from the lungs, and so causing a 
severe pain to be felt across the chest if played for 
any considerable length of time. Would " 0.," or 
any other kind reader, inform me whether there is 
any foundation for this statement. Also the time 
it would take a person to master the reed suffi- 
ciently to be able to play moderately easy music. — 
B. T. S. 

[514450— I<effal—BuUdlnff Society Mort- 
gage. — Your name is perfectly good on the deeds 
and mortgage, and the nouse would be your sepa- 
rate property under the Married Women's Pro- 
perty Act, 1870, sect. 5; but to secure it from 
going to your husband on your death^ you must 
make a will. This can be done, notwithstanding 
the mortgage may not be paid on, or else it would 

S) to the nusband only. You must, during your 
etime, keep up your instalments, and your suc- 
cessor must do 60 in the event of your death. — 
Lbz. 

[514G4.]— Legal-Medical Electrician.— B. 
cannot prevent A. from publishing his own testi- 
monials. A. should prevent B. by giving notice in 
the local newspapers ; and if he continues after 
that, get an injunction from one of the courts. — 
Lex. 

[61493.]— Laundry Stove.— If "Economist" 
will advertise his address, I may be able to put 
him right.— Vulcan. 

[51494.]— Lime Juice. — Tit one pint expressed 
juice, one pint water, and 3Hb. best lump sugar ; 
warm till the sugar has aisBolved, and s^ain 
through a jelly bag.— Fbed. 

[51497.]— SmaU Brace.— Thanks to *'W. E. G." 
and others, but it is not the ** Archimudean " brace 
I am meaning, as I have had one of these ; but one 
worked simply by the hand. Of course the Archi- 
medean requires the breast or other power for pres- 
sure.— £. Owen. 

[51500.]— MathematicB.-The way to find the 
oubical content of the two heaps of stDues is as 
follows :— To the sum of the areas of the two ends 
add the square root of the product ; multiply this 
ram by the perpendicular height, and one-third of 
the product is the solid content. First heap, 110 
+ 2o + v'C^OO X 25) X 5 -i- 3 = 135 -\- 52*4 x 5 
-r 3 = 312-3 cub. ft. Second heap, 200 + 75 + 
^(200 X 75) X 5 -^^ 3 = 275 + 122 4 x 5 -f- 3 = 

«B2-3 cub. ft.— G. WOELAND. 

[51500.]— MathematioB.-Supposing 

z 3 sq. feet area of base 
p = do. of top 

r = do. of midway horizontal section 

and h = vertical height in feet. 

According to Xesbit's "Mensuration'* — 

■'^ jL.t_r_J!i_?, giving cubic contents. 

1ft heap contains — 

il0.+ 25_+i40 xj ^ „,,.5 ^^^ fj 

G 
and 2nd — 

200 + 75 -^ 525 <J ^ ^^^ ^^^ 

— BUTTEKSHAW, Sept. 8. 

[51500.] — Mathematics. — Contents of heap 
No. 1 » 312ift. cube; contents of heap No. 2 
s 666|ft. cube. Hule (as given by Baiildne).— To 
the areas of the top and bottom add 4 times the 
area of a cross section midway between and 
parallel to the top and bottom, divide the sum by 
for the mean section^ and multiply by the ner- 

s pendicular hd^t. This may be proved by calcu- 
lating the heap as being made up of the centre 
■qncnzo and the wedge-shaped sides and comers. It 
wiH be seen that the above answers differ from 

• those gi^foi In last number, and by the following 
nmfl^ it ]■ shown that the methods employed in 
ths turee flmt nplies are wrong. Thus, required 



contents of a heap Gft. by Cft. on base, 2ft. by 2ft. 
on top, and 4ft. high. 

6 X 6 = 36 ) 

2 X 2 a 4 } B 104 -f C s 17i X 4 = G9i. 
4 X 4 X 4 » 64) 

Answer, 69}ft. cube. 

Xow, by the method shown by " Salvo Jure," 
** G. H. F.," and Evans, the above heap would 
contain 80ft. cube. According to A. McCformack, 
it would contain the proper amount, 69| ; but by 
his method it is necessary to extract the square root 
of a number, which trouble is saved by the rule 
given above.— DiTTON. 

[51500.]— Mathematics. — The three corre- 
spondents who send answers to these questions will 
nnd, on consideration, that their solutions are in- 
correct. The only elementary method of solution 
consists in dividing the irregular solids into 9, more 
regular figures by 4 vertical planes, each containing 
one edg;e of the upper surface. These four planes 
will divide the figure into a central prism, four 
rectangular wed^s, one on each side of the prism, 
and four jpvranuds, one at each comer. Thus, in 
question (1), with base 10 x 11, top 5 x 5, and 
height 5ft.. we shall have prism, of wnich ends are 
5x5, ana height 5 =s 12o. Two wedges will be 
each 5 X 2| X 5 high ; the other two 5x3x5 
high. The volume of a wedge being half of the 
corresponding prism, we have volume of first two 
wedees = 5 x 2^ x 5 = 62|, volume of second 
couple = 5 x 3 X 5 B 75. The pyramids at the 
comer will have bases measuring 3 x 2f , and 
their volume is foimd by taking } of height by 
base, oar 3 X 2| X § e= I2l. There are four such 
pyrainidB. 

.*. Volume of pyramids = 50. 

i Prism 125 
Total volume ] Wedges 1371 

( Pyramids bO 



312^ Ans. 



Similarly for the second question — 



Base 20 x 10, top 15 x 5, height 5 
Prism 15 X o X 5 s 375 
Wedges 15 x 2* x 5 ■» 187^ 
Wedges 5 x 2 J x 5 = 62j 
Pyramids 2i x 2{ x ;i x 4 = 41; 



6G6S 



The above results may be checked by estimating 
volume by integral calculus. 
For question (1), one slant side increases from 5 to 
10, and the other from 5 to 11. 

.*. At a distance x below the top we have for the 
leogth and breadth of the rectangle ( ^ + -- ) 

and (5 -i- x). 

.'. Area of rectangle = ( 5+ 5 ) (5 + jt) = 

25 + llJT + ^'. 

.'. Volume of small element of thickness dx 

6,'« 



Volume = 



Now 






/= 25 + 1U+ H-. \dx 
+ 11.1: + ^-f*V-r. 






d,c 



= 25.r+ y|! 
2 



OrS 



Volume = 125 + 137^ + 50 = 312^ Ans. ; and 

~ F. Wnj 



ILKIN- 



similarly for the other onct— John 
SON, A.B.S.M. 

[51502.J-SmaU Dynamo.— If "A Would-be 
Dynamo Maker " and Mr. Sutton will advertise 
their addresses I shall be very pleased to send tiiem 
a doscripttion of my machine on my return home, 
which will be in a few weeks. — W. I*. A. 

[51.503.]-Legal-Will.— The wiU should be 

S roved by the personal representative of such 
eceased executor. The widow is not bound to do 
BO ; but she may take out letters of administration 
if executors renounce. Why not get the eldest son 
of the deceased brother to do so ?— Lex. 

[51504.]— Oolonrinff Piiotos.— Have you tried 
the old-fashioned plan of licking the photo, with 
your tongue ? Not very pleasant^ perhaps, if the 
photo, is large ; but there is nothmg better tliat I 
know of, umera oil colours would suit you.— W. 

KOBIN8ON, JUN. 

[51508.]— Wet Plates.— Your bath is e\'idently 
contaminated with organic matter of some kind, 
and you cannot do better than expose it to strong 
sunlight until clear ; then filter and try agnin. I 
do not know what Foulke*s cement is composed of ; 
but if you use Celiac for cementing your dipper, 

?rou will be all right. It is not by any means abso- 
utely necessary to protect the collodion and bath 
from light when not actually in use ; but the \aAtex 
should certainly be closely covered, to Yee^ ou^\ c^ooxed 



dust, flies, &c. ; hence it is the general practice to 
keep it in a case or box of some Idna. If you 
should still be troubled with the spots, describe 
them more particularly, as there are spots and spots. 

— W. BOBINBON, JUN. 

[51509.]— Babbits.— I have put rabbits to breed 
at four months old ; but six months is a better age, 
as the young are stronger. There is a good b(K>k 
published by Boutledge and Sons, at Is., called 
** Pigeons and Rabbits,'' by £. O. Delamer.^ 

OXJEST. 

[51513.] — Architectural Photography. — 
Boss's triplet, or Tench's planographic, would pro- 
bably answer your purpose as well as any other ; 
supposing them to be m good order and condition, 
and not defective in any way ; and the exposure, 
using gelatine plates, would not be very long, 
unless tne light were bad, or you were compelled to 
use a veiy small stop. — W. Bobinson, Jvn. 

[51514.1— Power of Engine.— 17 x 17 x -7S54 
B 226-980G area of piston, 2x 150 = 300ft. pbton 
travel, 226-9806 x 300 x 100 -i- 33.000 = 206*3 h.p. 
with one cylinder. Multi^v that dv 2 gives 412*6 
h.p. with two cylinders. Tne wheels have nothing 
to do with the answer.— H. W. 

[51514.]— Power of Engine.— As the speed of 
piston is 150 x 4 = GOOft. per minute, and the 
effective pressure per sq. incn throughout stroke 
is lOOlb. on piston, and tne quotient of any steam- 
ennne cylinder squared divided b]r 14 gives the 
inmcated horse -power of that engine for }usto& 
speed 300ft. per mmute, and pressure lOlb. per sq. in., 
inasmuch as 17* -f 14, or 289 ^ 14 = 20*64, so 17in. 

?iston 101b. pressure, 3C0ft. speed, gives 20*64 h.p., 
7in. piston 1001b. pressure, 300ft. speed, gives 
206*4 h.p., 17in. piston 1001b. pressure, bOOft. speed, 
gives 41z*8 h.p. ; for one cylinder or for two^ sneea 
gives 825'G h.p. Another way. — As the cylmuer's 
diameter squared gives the mdicated horse- power 
of steam-engine whose piston speed is 420ft. pet 
minute, and effective pressure per sq. inch, 1001b. 
per sq. inch. By double slide rule : Setting 420 on 

slide Q opposite 17 on line D, and 100 on slide X 

opposite 600 on slide q ; then opposite 100 on slide 

X is nearly 413 h.p. on A for one cylinder as before. 
— BuTTEBSHAW, Siept 8. 

[51514.]— Power of Engine.- Multiply the 
area of the cylinder in inches by the speed of piston 
in feet per minute, and this product by the pressure 
of steam in pounds. Divide the result by 33,000 
= horse-power of one engine. To work this out 
in your case:— 17 x 17 x 7854 = 22698, say, 227 
(to clear the question of decimals) = area of cylinder. 
I presume you mean 150 revolutwns per mmute, if 
so, the speed of piston will be 2ft. x 2 x 150 = GOO 
speed of piston in feet per minute. Then — 

227 Area of cylinder 
600 Speed 

13G200 

100 Pressure 
33,000)13620000(4121 
132000 



42000 
33000 

90000 
GGOOO 



24000 

=i 

33000 

That is 412] -horse-power for one engine, or 4121 
X 2 = 8251 horse -power for the whole engine. If 
your correspondent or any other reader does not 
understand the use of decimals, here is a haudy rulo 
for finding the area without their use :— 

17 

17 



119 
17 

2V28y 



2144* 
7) 721 

}^ 
111 
— Tyxe. 

[51518.]— Paint for Brine Cistern.— The best 
paint to stand the action of brine is an anti-corro- 
sion paiat, sold in London ; but it is against the 
rules to give the address. If ** Brine Spring" 
would advertise his address, I should be happy to 
inform him where he can purchase it.— Machina. 

[51525.]— Magnetism — Science Ezamina- 
tion.— I am much obliged to R. «\.. "»»> ^vsBcafeN^.\Rit 
his reply ; Wt\\. \af;^« ^-ev \\A«rKV3aiCvi\SL ^^>5Qc35^- 
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which, when cold, jait flotrs, haviug lost the gola- 
tiiiaiu texture. lu this liquid diasolio B pnrta of 
.gum anbic, in tumps, uddiog a little water if 
needful; Ihen odd 4 porta ot glycerine, and iitir in 
trdl. Evkporote the -KUler from the medium over 
hot water, and keep the medium in a covered 
veue]. It will not dry up. To moke cnlours: — 
Take a quontity of dry colour in powder, by meo- 
Bnre, and about tbe snaie quaulity of tbe mcilium, 
anil mix well together, using water, if needed, to 
auiat the miiture. Sums colDurs, uauullf theinnst 
ooBtly, are floe enough aa gold to be mixed at once 
with a palette -knife. Others, coarser, need grind- 
ing on B ilone with a muUer. Some colours rtquire 
more medium, others less. The coarser colours, 
raoh as yellow ochre andVandykebrown, the roost. 
Qamboge requires very little. One part a! medium 
to 4 of colour will do. For most colours eijual 
qnaiititieB ace about right. By this method colours 
etLnbehome-modeatatrilliiigcoat fully equol to the 
beat sold. Pons of tbe size for the uiuol wate" 
colouj boxes can be made of card, folded up ai 
boimd round with a posted slip of paper. 



[S169I.]—Clffaiette]lBchliia.— The secret in 
makiiig cigarettes hy hand is that you, when you 
are lapping the paper, pull with both hands as 
much aa the paper will allow. Don't put too much 
tobacco in till yon con make them well.— J. H. 



[61692.1— trtUiaingr Tagetable Flbrea.- 
shoU be glad to give iuquirei full details cf muchiei 
4W largely nsed in Mauritius, and Eait and Wet 
Indies, ond at the Cape, if he will odcertise his 
address.— Jonbok . 

[61605.]— Chinese Whlte.-Chine 
Onde of xinc ; it is prepared hy grin 

oiide with a mucilnge of gum trogac 

lequired consisteiic}', oad then oddio); (for quantity 
to All ordinary Chmeae-white bottle) 12 drops of 
thick muciloge of gum orabic, ond G drops ot pure 
SUoerine. Moke the mucilage hy putting a piece 
of the gom into a small quaulity ' — ' ' * 



uidthen 



grind again 



[5IA9ti.]— Flatlnnm.— No single acid acta on 
plotinum, hut uitro -hydrochloric eaaUy dissolves it, 
BO that if you ore using it in a battery, see that 
Tonr nitric ocid ia puce ond free from hydrochloric. 
Caustic potash solution does not act on it, hut at 
Iiigh temperatures caustic pntosh, potassium nitrate, 
and lithium hjdroiide corrode it. Chlorine water 
mJso acts on it, ond miitur— -* ' ' — -'-- — ^ 
nitratea.— E. A. H. 

; caustic potash 



[51fia6.]-PUtlnun 
MjCt injuriously upon platinum when heoted on 
piece of it. A mixture of hydrochloric and nitric 
acids dissolves it entirely. Horcouit and Uodou 
("Practical Chemistry," page 7) soy thot the fol- 
lowing suhetaDCes ought never to be heated in a 
platinum ccudhle :— Substanceu evolving chlorine 
tir sulphur, caustic alkalies or barium hydrolo, 
cyanldea, chlorates, nitrates, easily reducible metal- 
lic salts, or the coiresponding metalB-f.<7., lead, 
sdItct, oi tin.— H. A. R. Behmtt. 

[51697-1— Oxide of Copper.- The simplest 
atetliod to moke oxide of copper ia to heat the 
(iitcate.-£. A. II. 

[61537-]— Oxide of Copper.— On adding solu- 
tvni of potofliic hydrote to solution of copper nitrate 
foa will get a light bine precipitote ; on boiling this 
pncipitUe it will turn black. Tlds black pre- 
cipitate ia the copperoiide you require. Or if you 
want reif copper oxide, dissalve some grope augor 
in a little water (if the liquid is not clear, filter it), 
and add a few dro[-3 of copiiei nitrate. On adding 

etawic hydrate to this solution no precipitote will 
produced, it the grape sugar ia present in suf- 
fleient quantity. It any precipitate is produced, 
fo on adding coustic potash, drop hy drop, till the 
pecipitBts is dissolved. Now heut the mixture to 
uuling^ and yoa will get a yellow pceeipitatc, 
vhich ujunediately changes to a red one. This rod 
indpitale is copper protoxide, or red oxide of 
(opper. — R. A. H. DENHKrr. 

(&1600.")— Chemical.— Owing to the citric acid, 
»hich will not keep in solution. Try the addition 
(it a dnchm or so of ghiciol acetic iicid. — W. 



y appearing, u 



K1600.1-Ohemlcal.- 
Wleto prevent the fuuL. 
raaa other chemical was put in. tfolutioi 
tyie a oid behoves in the same way. — It. A. li. 

UlGOl-l— PbotoKi^phio.- There i" > '^>°°^ C" 

ibeoreticol Fhotography" among the "Teit- 

nksof Sdenoe," I think. I do not know the 

A. T. P. 

[.^FIlotOKraphlii.— Ia Abney's "Treo- 



[HMU- 



'^ Rooks) the subject is treated at much greater 
Hum in his "Instruction," and more in 

-Dmojr. 



[61601.]— Photographic— Hard wich's Manual 
deals very fully with the theory of phntography. 
Mine ia on old copy, dealiag chiefly with the we 
process, hot do doubt tbe new edition (see odvt. 
will be brought well op ' ' ' " 






dale.— W. RoniNaos, 



[.ilUO'i.j-Teatlag Piano.-()) 
which is less than jft. iu height, 
only lit for schools for children to practise ou. in 
a private house where there is good mueic expected, 
they will not ouswer ou account of the boss strings 
bsiDB too short, therefore the bass produces an 
indistinct noise only. (2) See Uiot there is an iron 
frame on which the strings are fastened; it will 
coat a little more, but then you are safe that the 
cose will not collapse, and it will require less 
tuning. (3) Seethatithaaochock-Bctian. After 
thehommerhas struck the strings the check holds 
it firm and reody for another blow. If there ia no 
check the hommcr is not in the power of the 
player, because it ia dondsg aboat. (4) See that 
tbe holes in tbe front of the keys are lined with 
cloth, as the hare wood working on the pins will 
make o rettliag noise after being uaed foe a time, 
{.i) Raise the daiopera and strikeaome chordB| and 
see that the tone is sustained ih seconds. Sustoining 
qnolit)^ in the test for good quality. If the tone is 
Bhort, it ia evident that there ia some interference 
somewhere, and that interference alters the quality 
of the (one also, hat not for the better. {6) See 
pins [the tuning pins) are very tight, if 



:B piano w 






[611^00.] —Repairing Engine.— (1) Are you 
quite sure that there is no binding r for I biave 
keown o case where the engine could not bo ran ot 
full speed through the piston rings being too tjght. 
(i) The main valve may be a very large one ; if so, 
ft great deal of friction will be the consequence, 
(3) The packings ot air-pump (if condonaing) may 
bo done : if so, a certain omount ot power will be 
lost thcoogb a defective vacuum, (t) The piston 
may be bad, ond allow steam to pass from one side 
to the other, and every pound of steam lost in this 
way will be equivalent to a loss of two pounds. If 
you could disconnect the shafting, and apply the 
mdicolor, and lake a friction diagram, any ot the 
above defects would be revealod. The first would 
be reveoled by the average preaaure of the diagram, 
which should not exceed jIb, pec square inch, it 
there be no Bxcesaive friction of working parts. 
(2) A large valve would also give a greater average 
prcBaure oa diagram, bnt a proof of Ibo great fric- 
tion of valve is the shoke or vibntion ot valve 
rods. (3) If the cauea is in the air-pump, it will 

fine should be 121b. below the atmospheric liee, 
otherwise the vacuum will not ha good. (-1) If the 
[listen is leaky, the pressore at the sad of the stroke 
will be higher than that due to cxponsioD, ai>d will 
he shown by the back-pressure lioe rising. There 
ore mauy other i """' '"' " '" -- "-- 



would be detrimental to the power of the eugine. 
But I should advise you to take a pair (one from 
poch end) of diagrams, and send them to the 
" £. M., with puticulors, ond you shall hove 
further and more reliable information. — EsOikeeb, 

[SICOS.]- Pattomn for Booti and 8hoee.— If 

'■Politcer" will advertise his address, I will send 
yii"! the book he wants.— E. Fitch. 

[61617.]- WhltB Matttl.- White mctol is pre- 
pared by melting together tin S4 parts, lead IG, 
antimony A, zinc 1, and copper 4. — £. A. H. 
[S1021.]— Qlae.— The "Workshop Bccaipts" 
ys woterpcoof glue is prepared with skimmed milk 
iustead ot water, about two qua 
Acidulate with acetic acid.— T. 1 

[-51621.]— aiae.— Take ahellac 3 parts, and India- 
ubber 1 port by weight. Diasolva each separately 
a ether free from alcohol, then mix the two solu- 
ions together ond keep iu a well stoppered bottle. 
~his glue will resist the oetion of water, hot or cold, 
cids, and most of the olkolies. This glue moy be 
binned by odding more ether, and used as a water- 
proof varnish for applying to the joints in leather 
■ it is sewn.- H*EET Scott. 



o lib. of glue. 



TuE importation into tbe Uuilcif Slates of tin- 
late for the coleudor yeor 18^2 amounted to 
240,001) tons, volued at £3,000,000 in dock at 
'jiverpool ; but by the time duties, freights, inteceit. 
nd impi^rters' and jobbers^ expenses and profits 
rere added, these represented o coat to the American 
onsmncr of not leaa than 110,000,000- 

TnE American Granite CiUUre' Jounial aa.yt:— 
'From surveys ond colculatioae made by Mr- J. 
A. Faningtou, civil engineer, the famous Woahing- 
ton boulder, near Conway Comer, N.H., is found 
to meaaure ^Oft. in height, 4(ift. iu length, 3ott. in 

width, ond to weigh 3,l«i7 tona. Thii is tl\ola»g6«t\ 

InoirniHlaltdpiece of granite in the woiU." \ih«^oci.' 
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nr On bttt^ft aj Ouir ftUav BtunbiMn. 



. Ea^mes, CompcuDc]. X( 

, LODomoiivH. ftci lis 

. Erlenmeyer-i Fluli, 13 

. BisBiJiop Obs Eaffine. tt 



GKWO. Areauf Bedroaia, 430. 

BtOOI. Ghlmaer Cowl. tK. 

61003. Elecliot)Tiine(siogle«ll),iai. 

SIOM. Seoondarjr v. Priaiiiry Currml. *2 



. Jsckatiog Cjrtinderp, p. C 
, Through FiiluD Rod*, SI 
. Beoretory's UabiUt)', bl! 



mm. dfinveyttrPipn Auias a River B«d, 

51t4B. Killing lJDDebv£lcctr1iiiC7,SH. 

BIKI. Bulphnretted BydrDgeo. bl*. 

tiwt. CUwIoting Wheel, 614. 

61Mr. Hot-air Engine, fiI4 . 

bl27i. BagorHovuritcture,6I4. 

S1213. Eeicachaff Propeller. 611. 

61386. Detective Dvnjuno, 614. 

ftiaSB, HI. Qbqcbv'i, TBlepbonp, 514. 

61390. Uoking UUss Impervious uj Bteam, 6 

MW3. Mignetu-Electricsl UocIiiiiE, 614, 

61^6. TheTricydefarSeaondLand,614, 
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[616n.]-Oheinloal,-Caa ammoui 
tidily ur euU; tnnsfonned into- 


carbonat. b. 


1. HyooKulphil* of ammo 
8. Bimilpbol* 


""■ 


It so. howl Would the cubonau; be tb 
imniuma for the production un the ai 

>.^t| preferable for the a^nove puii 
hoH In produce Ui«e three nalti of "".tn 
obUgo 1-Biiip Cisxi- 

Diiise dused by the tiampine up odiI d 


hwldiolBlt ol 

Jill scale Of the 

ose I Direotioos 
onl« wiU gn^-Oj 


omi wd .t»p. I 
"od which woIj]" 



T is tj> he the third miol E 



[61334.] -Eorae-CliptilnglfaohiDe.-CuuIdaame 
one lundlv ffive me instiuclikiuA hijw tu Hhorpen and set 
above 1-W. L. 

[6:S96.1— Hydropathy.— I feel Bialeful to Mr. 
Pi3ine«^and''J.W'C."Jortheirkimfni(:BBBdon.. Aa 
tlie bitter hoA voLuDteeied further infonziatioa, I afaoll. oa 
deaiTed. state the symplomi. I un as a lule de^pnndaDt, 
but 'musiiaJly no in wet weather. I mBa altiuuafrom 
^diness, the reault. I believe, of datulmcy. 1 have an 
exceedingly weak itomaiih and om HeldDm freefromaroo] 

'htt I should (aaepo^ 
Ikxta be meoa thut m^ 
K> at wbat boor ahDulTl 
uke It I Udw long snuuja l remain uadtx the oaM 
■bower I -' J. W. C." 'a kind instructions un these pomta 
will macb oblige.— So traaRS. 

[6 laa.] -Polishing »hell«.-l have some lain 

■pecuaens ot shells. How can Ipulish them t— H. A, C. 

[6Hi»7.]— Komoval of "hlmney Shafta. -Three 

or (uor rears tgu the Rayal EugiDA'ra ot CDathJim Dock- 



[61SSS.]— 'WrouBbt-rron CWmnoy Shafta.— 
laveunyof your ^vrreapDnJcDt^ prai^tiLiE expenvUK of 
hen t Are thef cheaper and dith^y require maity i^ 

[»ta».]— Watch JobhiAg.— 1 have o w*t<ih that 

tried lo regulate libs' (implyUkiDgup.orihortraiag, the 
pting, l)ut I have spoiled lie bu«t. Will ■'Alfo]qe"or 
□me one kindly Vive me Ihc beril sad easiest mvlhod of 
okiDg up ur letting out the aprin; uithoat spoiling the 

[6IS».)— Organ Pipes, fto.— Om any render give 
00 imy "^^"J^^^ ^ ^^ ^^_^ published obout the co 




siaesf Ih«vuM,< 

SDtcei. onilL '«\»ki ^al^' 
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_ .z^ z. - \ ^jf z:=,' Cj.'Zl t. I -rnxzi w know roles 

*:..--. -4&a£s1a r*'-^'»^-^y Hachlne.— I 
■i:..-.^ j-i^L. ■?•-••- - ■ ::-r«-i J-c i ^-ninj-io of the 
^- '-• r^zt^ — Xt r"ji-- » ^x-ir.ir =uu±cae T It 
r »^-> " - -• - i-vT-±-i J. - T»:i.;ri • laicnJi:^ Cyclo- 
i— -j^ " ,ir ■r-jii.ir r.i.-"r*Si:iir« " 'jt x:?HMi5le to fwin 
la. w^ • 3 cricrsTs -rai-'ie :r ij^nsiiE. —Joseph Eo« 
jt --.W.- 
Li. Xirra?-*-3 o» " Lkx.*' 
zir^ X i bvk «3««t (10ft. 
ra:ruL'~i. £ii>'.h tenant hiu 

4 r b. -^ iir iu!k -snaunce*, and 

;- isni^nrr iw x Ajt rmonng aahcM 

»--s=3r -3 "i* ibi>»» Theinroprie- 

i.-.'va. sm^JsJB Z3X* 'w<a served with the 

2binc9- ^- S'm. -ii^iAjirs. the Mid urban 

ST ^9rr 4zn :*ni aotice, in pursoanoeof 

zz. .mJZ. -sTL T3 .ev-i, pave, flag, channel. 

f.jd at «cu within the apace of 88 

^SKSX. Ji the manner following.** 

■r 2 which thcjr require it to be 

,^ «.-^ «njxary authority the power to 

^.T»- sDBiiiiGjrs to make gtx)d the abov'f 

: 4e as *£«? '»iQP^^ it to be done in what- 

'•-H. J. 





% -TXi- 



j z^ 



> 'Zr' 









- _-_=-- -v_: .IT- '•t— ■? 



:*— i^r^zsr- 
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J^r» • -"C- 



1> *.^^ '^^ 






i^« t la- "sarr TU^> 
...... ^^ z x-\^- -S 



%■ .. ^ 










. - •■■ •- 

V. 






le *•-'•-« Vf^" '-Fixing ***?,:'^ffTf"SSie of our practical 
\ ^ vu -. .rt-.Ur Tv*dw w^I wu nw «J Sting rfiaft, al*.» on« 




.-- . -^-.— , and EqulllbrinE — "Wii- 

-— - -r-^ ^-pw. >i jx jTUtaining one cwt. r"::^' iii:'»-i "i** 

-ir-2 I «cs*.- t'.r ma buxr by work done ot "iL-* jr»Kr* 

- r-T. ■— Sxsnaay Fine*. ftc-Ough: tbe irtemal 
^ J >*— ■ ^•»w* 'g-«>--*ftii be larger diasieter at 
±s -. r-..i-_- 'mi if so, what is ihtr reuon !— 



■_:*.■» 



r A^fltralian Colonies -->I» there 

m iKfcriect and surveyor in any of the 

::*:.wfei::bi5thebeiittogotor What 

g^'^ f^^' XK situations hard or easy to 

r»t OS the «irveyinff staff of any 

Jxiif and if so» by whut means !— 



— I have a skep of voung 
if iu» 5i.c r>t A'-out two pounds of honey 
i^ j3 gxr zzat itll m-e what 1 con feed them 
i c w^iw: WIT. w thjkt I can keep them alive 
"~a wszex T— r'jci Bee?. 

>«eocposition of Water byElectrlc 
WVfc: *. •wmjry of current is re<iuired, und 
:i >^jaaBSDff it !— Will some experi- 
a v«*y s*g !--3uv. soy. 





--— — Diairfectin» PictnreB.-How are gold- 
-. '-, ■ a:^a^=*«- w.oL wcrk pictures, and photo- 
— .:» rii: liT'* i=Jr x. 'i-s wall* of a room dunng ite 
" "^ ^..r ««- A fcr««r£ ~ade M flcull-pox, to bethoroughly 
.-•'•L "-xnlx^TiX. wiih mlphnr (the means em- 
■mLix ±BiL:-^=ir sht «hfrr contento of the room) 
Bt r^ icsxw ««*:», unpraclicable !— Rudolpu. 

-,>Ti -^ Crr^i— "*'^*^^ ^^- Holmes kindly giv« 

iicrua :z « >c.t lai n* conpjnents ? I believe he 

.- ;. ■ ^ ♦'A^'.i -ryz: r»d«rs if he wiU do so. And 

-r.',.T---,'4^- w.TL.i he alM sute the aperture he 

rft I^iii -i;"?-v=^ .- i^ eyepiece :— H. D. 

- .— --««*Kii« CaTriaarea— Will some corre- 
-■t---"A:iiJT T^paiB-^ulan and principal diiuen- 
'Zr^.T-i.^ *^'-ic armre* not the Pulman car*; ui 
;f*T. V:"l^':c\^>-orJk We*t*m, Great NorthexTi, 
i-l V i^m- ' 5o.ii jiijrssjea * — W, H. Y. T. 



ir-i:.- -CJi 



-S— a: T-amin* -In Vol. XtV., No. 860. 
::';;.Iif;riC^r-^aak3* spiral twii*. WouldMr. 
:1- -c"IiT"l^i"r£*ier. »U me how it works, and 

" :-j E. F. 

»»VT»g Indlambber Oaspipe— I 

.« - 4=T reader can tell me how to prevent 

» fxum emitting such a constant 

.i. I fupp3se, arises from becoming 

-v vi^---vi^ ^i carbon, and oblige t — D. C. 







,.^ -.-TirreTliiF -Would some kind reader teU 
'••Vw - ^-^ :i- ieaTof dr-mlar. triangular, and Ave- 
Jj'- J"L, i *r>cad and fields which have nvers run- 
_ -^ ? : - .^ -'j^^c:^ in all directiona ! How may I 
s^:?^S i=:i ^ anmber of tons in old and new hay 
lii *=iwr:i* :-A-a:c"'-TiBi?T. 

■»-^- ■-Xa*aeti»m. — A compass needle ii 
V^'^^-'c i:v"l:=# a current of electricity rfOiernndCT 
*ITv.r.l», -■ wc the nagnetism of the needle be altered. 
U w^-" •"- "it i-i-cwd Iv sending an oocadonal cmwnt 
A^.TaT'-'irca tie «oath end to the centre or point by which 
r: "aW^cie^i :-H. J. W.. Everton. 

-x.-'iii- _ WiU — AdmlnlBtration. —To Mb. 
w"-" u F-.:.-Thnw brodiers and a marrwd mrter. 
^^ ^"—titr i:r* mwstate. The eldest of the othen ad- 
^JL* -'-"r* i=*i d;v-.ie« the property between them. In coo- 
: *.---i'.^ cc tie Slurried Woman's Property Act now. I 
*-jhT: S-.;:^ U» in Ireland, has the husband of the 
site V xz.y .Uis: vO her share !— M. P. 

-^. ^5. ' _ Kid aey Beans-— Is there any reliable way 
o: rr;*rk-^- kiJLso l^ns i scarlet runners ), "othatttgr 
zzJy K u**^: A* * vt citable for several-week* after beuig 
rr-Wni^ : I kA^V tried a recipe— beans and salt m 
liTtr*-^-- ^'T *^- not useable.— Kaxet. 

-5iiS>4.]-The Other Side of tbe^ Moon.-Tlif 
m V» a* wv all know, presents always the suke hen^ 
srherv to the e*rth. and we therefore know nothing of t» 
configuntion of her other side beyond what might be a- 
f emd from the appearance of the half we are so famiuv 
with Thia my»t«;ry of the moon, however, was increMjJ 
tenfold a few yeaw ago by the discovery that her cenW 
of fl«ure and centre of gravity did not correspond— tw 
latter being about eight geographical miles nearer tt^ 
" other " side. The consequences are startling in »• 
extreme. It follows that all the water which may b«o* 
her surface, with any atmosphere ahe may possess, snj. 
thezefoie, all life such as we are acquainted with, wow* 
be attracted by the force of gravity to that tantaluaj 
"other !«iile " which is for ever tuiund from us. I»»g 
not dwell on the thrilling pictures of life and nioveiB^ 
that arise in the mind— the possible cities, and •••■ 31 
LT\v«n with their cinft, and the busy beleniwe aft tiv 



ENGLISH UEOBANTO AKD WOBLD OF 6CIEN0E. 



nwding the Ji- 



-E. St." tQiiioiiiBlijne. 'WhoniHiie 
rFDiLmin. I Ibinli), snd imdiT ifast 
phoald iilHo h« uhti^ if iwrtiruliin 

lOf Uie effect <>( Die djeeavrry 



spaa the qm^BlioD uf iuluibi 

[B1«8B,1 — Loom Teeth.-n. W. S, hia l.ir u.me 
-tune put becD iBunmg lu play thp Unte, and Hndx ibJt 
th* pnitnre ol tfae "mouth hole" or " embonchure " 
■flftmvt the Idvei Ijp (vhkh im oewsAtj in Ibe onpcT 
fwUTea) hu nuHd hii ruinl mth la Iccoin'' quit? Iihwc. 
Cumni ppsdcr nume injlhiHg 1L« wiU IiKhlem Ili>:m, 

Mid oblige r-n.w, 8. 

[MeS«.]-Hi«toiIc»l,-AtBbjit(J.tei™ChmIiiinilT 
isIiudiiKd iatoUritsia '. None of m* binilu sitree on tlie 
•Tib]eotI-Ef?n*Hji». 

[tl«i7.]— Ballwky Speed.— Will lODie odc liiodlv 
KiTB the awmgespetJ oril) TbelriibSIailr i^l The 
Bcouh Hail! t3) thf^ nighlud Eipms, uid uhliKcI— 



iMes 



LSl«S.l-Hydr«nlIo Llft.- 



aoyoK 



honld feel 
■ ■ infoti 



I obliged if > 
"we&k^ pair ft 



(SI Ought the g. 
u to bring the i 
inMcbcje— I hi 



'y »hoiiia nut 






JUSM).]— Metaphyelca.-'WtU nny of otir resd,^ 
mni ne nbeiv 1 can ^i the best Rork un metHphiAio 
for Klf-inncucljun !— T. H. 

[Bieei.]-Au«tT»lta.-WDold noy feUii» ivsiler «' 
a there ii any upsoing oi prtu-Fect for an elHInoi 
^Wineer in Auitnlii 1 J iiiidt»ui.n<l the vurUng ui 

IBISM.J— PhotoffrBphy.— I csonot get sufficipn 
afSBty in my negmtivirb tbia year; have been usiui 
■'Anih*t">o3" KingBloo KpecuL." I haTP pteriiiu"!; 

uit keep Ibsm nu» ; eaa yun KU vhere I ' on prorur 
^em 1 I have been qaite Eucceseful nith tbFm. I tu 
£dvai4'e<ilyeeilDe Dcvelnper, IbaTe new ornmoniii. a 
I thought it iiiighl be Ihnt. [ij 1 have heuid that Iher 

■mRiDnla, or an undevijoped oegitive aflw ft ig tlxed, 
■AH uiFthiDS be done in Iheny uf le-develupintt! (*) 
Toiuns B«lh.— I mihe my balh with Kold -igr., wds 
•cetnte Mr., wnlrr ^(Uijc, und icbrn 1 It'ire tuned attuut 
tour lAicatj, I add the xmiic nuBntity u( jnid and Hida to 
ttwold iHtth ; Ii Ihia tjgtal, ut •hould I ocly add g<.)d and 
BO •ai^'i |G) After luing the bath tlien is [ilwnyi ■ 
M»d(mwlpitale;itdin.nutiilfrt Ihebslhu' — '^''*- 

inon.l— CluindeUer.— I have remitly pi 

|oodthr«-light«ai.. — -■ - ---^ -'--- 

WHhed it in a hat ») 
unch imrnived il : bi 
nota. Hot I'ao I niatiye iiiemf la u 

[UCM.]'-I>&wii Tennla Cotirt.— At 

have retwutly purcluiiied 1 dad a Uim tenn 
at former owoei bos laid with Munei and 
depth of aboi' 
playing on. 
pnt a Fmooth 



a plan that I 



What 



r Ihe I 



Biullaffs BxperUuent.— 



s prcBetvatiou 



, T. H. Mffler, ol 
u, thiiika the " 
ol green cto[>5 need no 
litor exuvatiao ; and hehaa conductcil to a bui 
hi imua on the Home Farm. Singleton, bd ei 
ingst of th(> ^ealest iulereBt to sf^cultuiuta, 
Hkde DM of an old cart-bouse, utrave which 
pmDMTj, t><e Hooriog ot which ho b3.d cut i 
•ilh the Bileption of a portion at one end to 
•t ■ plaUotm. The wnlls ol the building 

IJMd irith cement to a height of eight feet, and 

Ail wu ut the filling of the oilo began. Between 
(te 2Sth of June and Uie end of Augoit there were 
|lued in it, at irregular iuterTaFB, l.i tona of 
Mwdow grsu in a wet condition, 15 tona 4cw1. 
4 lya giua and cloTer, and 4 tons Incwt. ot 
anen oali in full head, chopped into 3in. lengtbi 
Wal H torn IDowt., the produce, of «eTen acre 
Tlw mu* was kept coiered with slotted boards, 
•^ weighted with 200 bags containing l:i(ilb. of 
^■d <mi3i. These were manipulated easily bj 
VMHM of K tope ud puUej, worked from the plat- 
faoB. On the 27th alt. there waa no beat or biew> 
fag, and bnt the ver; alighteft pf reeptible warmth. 
jL portion of the ensilage taken from a depth ot 
■ lib., WM 0* k yeliowieh brown, and moiat, but 
tllwUj nreet. A bollock ate some of it greedily, 
■■Iklatidflilpiitin lome haj woa eaten bj a cow 
^4tn dw would touch the ha^. The ailo is ^ >» 
ntfUj OHMd in November m the preaenc 
UW Bttuattzt and friends. 



AJTSWERS TO C0SSE8P0NDENTS. 



ffanho, W.a'" 



PEOBLEH DCCCLn.-'- Svn Ji'd: 
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~m 




hl 
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_JBi_JB 


jI 


t s 


B@Bi 


Efik 
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'5%* 
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»^ 




•^'i 
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■^ 


* 


jj 



HINTB TO CORREBPONDKNTB, 
1. Write on one aide of the paper only, and put dnW 
[nga tor illaatrationa on aepanttf pieca of pap«r. t. Tui 
titJea to qujpiiea, and wlit'n anawcring nuerlea put th* 
lombera aa well ai the titjea of the oueiHi to which tb* 
'epllM r«fa. S. Ho charge ia nude for inaeitins letlmi 
averiea, or repllea. 4. Lnttoe v querie* aildng for ad^ 
oreaes of uannfaetitfrni or corrspoDdenta, or wliei* 
oth^ artictea can ba pQrchaavd, or repUee gtriiif 

,_, tomaUon, cannot be ins'tted except aa a-" ' — 

meota. 6. KoTneatJon aalungforeducstiorialor 
'"/onaatian ia anawfnd through the poat. f ' 
— correapoodenta, under corer to the Edllo 
■aided, and the aamea of oorreipaodenla 



). H lakn T (ch) 
i. amat,« 

I. a takea B (di) 



NOnCEB TO CORB£BFOin>Ea4T8. 



Lffl 



il by Mortimer and C. F 



(l|-*i 



iniey game betrecn Mr. Jow 



(Beotch Oambit.) 
1. P-K 1. F K 4 3. Et K B 8, Kt.Q Baa. P.Q 
F takca F/4. B-a B 4 (n . B-B i {b] ih. Kt-Kt h yr 
Kt R 3 > B. Kt Ukea B F, Kt Ukea Kt ' T. B bikn Kt (ch 
KtukcaB 18. 4-l( S jcbl, F-Kt 3.'H. U takeiB (iI), F- 
I.'IO. Caatleel.). F takea F/ 11. B-Rt K |/),Q-aa;i 
l»B4|ph), B-K SMS. U-K » Ig). a-B 4 14. O U 
K-Kwi (A); IS. S-Re, R-EKtvi|i)/lS.F-KR4,Kt-K 
11/17. r-U R 3, Kl-B 4/19. H-Ksq, BQ4 '19. Q-K B ' 
K-Q»li)'i(l. Kt-U£, a R-K eq/tl. F-4 Kt4. Q-B 
(O-'M. B-Kt6Inl. F-K e (1.1 /ra. Kl-B aq, R-K6(a 
ii-B3,P-KB3/!S. B Ukei K P (o), P lakeaB/K. _ 
takea P.KttokeaRPy !7. ft-K 9, KB iq / «■. QR-Q 
aq, B-K 3 > m. Q-a 3, a takea Q 1 30. F Ukei Q, R-Kt 
a /SI. K(-R 1, R takea F {ch}/33. K-B aq. R taki '" 
(ch).B3. KtakeaR, Kt-B8(ph) (j.) '84. Reai^oa. 



[li] Kt takes F I* consids^ to lead to a itnngci 
1^) P-O 3 may alao be played with advantage. 
U) (1 ahould first check at Q fi. 

I/) Ooaup girea here^^^-?*. The teat more aeo 
fo piny Blofk'a game. 

(0) The poution Indintea that White's fonrtli mi 
ia veakj aa hia opponfbt haa now gained a P ; hij pie 
are well out with two centre pawns to the front. 

'h) We prefer K B-K aq aa more attacking. 

(i) To aUow the Kt to be mared to aaaall the atron' 
placed B : also with a I iew to playing PK Ktl. 

It) ErideatlyQcannottakeaBP. 



.. jterptoof paper, the 7^;fj<r»i(Mi(f 

■ays, may be made from a mixture 40 ports pulp, 10 
lattsphoajihoreEcent powder, 1 of gelatine,! ^ta>- 
siiun bichromate, and 10 pBit* ot watai. 



.* Attention Is espedsJIy tnwn to hint "So. 4. Ttia 

cc deroted to letten, queries, and replies is meant fijr 

general good, sod it la not fair to occupy It with ques> 

— ja anch aa ai« indicated above, which are ontf of uuli* 

Tldual Inleitst, and which, it not adrerttaementB in theio- 

aelvea, lead to repliea which are. ^a ■' Bixpouy 8alS 

"" ~Lnd we buat our readers will avail themselves 4^ it. 

A KEW VOLCHB. 



recommended lu do wj at once, aa the back auoibtr^ 
I rua out of print. 
Thi fallowing an the initlala, Ac, of Isttfra to hand nv 
■ Wedneaday eiening, Sept. Vi, and unaoknowl-*— * 



rledgiS 



I. Aki).— W. Kitney,— C. Birr^hall.-ReT. J. Rawlina,— 
H. B. Quinn.— Col. Fendall.— a.lrrine,-L. Amw.— 0. 
Kidd.— Rev. H. Harriea.— South London Machinist' 
Co.— 0. Legga,— Qaraet.-'Jld SubMTiher.—TtTD.— 
Wm. Cowan.— E. M. H.— Neglecu^d Ed ucalion.- Im- 
primatur.— Q. Hubena— R. W. A.— Nonplua.— J. E. 
-Shepherd.- ' '" " ' - - 






fohiill,— Urdi'ri 
ualioi 



l^itol.- 



.1. (Ia i... _. , 

itreplical Jluth depeodaoa — ,-^.-. .-, 

can do.]— A. B. |'l"ho Hring compuaition is always 
■ andgvin^ but the odour ialmparttd bjaucarilla, 
oin, Btyrax, doxfs, vimilla. balsam of tolu, and 
y other aubatancta. Here ia one recipe : Beiuoin 
, cuaairilL* \<fc., nitro and pun or" > - .- • 



myrrb 1 dr., oils of n 






b- xnd d 



itics of charcoal and nitre cau be 



ileea' you hara inUuence with owntra. T17 
Uauual, publiahed by the author at eaaOi 
-B [The coDtiary way. What teilbooka 
ooked into I Mjnt of tfiem mntaia the dia< 



«. Bue,, 81 






oa wiU _ 






V. UoaTUM. ' (See p. SM, No. «a. Enough wire 
ild be wound un to make the coil three litnei the 

iehwted,wfl beliera, (u^ S.OOif houra. The Bnnaeo ; 






Skvii.,'^ 



iroUbly 1 



11? 
i. A.'lsee uii of B™'k &um- 



Harding-btr<?et 
Very good.}— VjvHi^KEihi.ini 
and obtam Ainalcy's Uuide 
Hhielda. See aQS<'e[lu"Q. 



I. XXUL It is placed In 
into the holes in.m wh 

(Fmrn the «uMii'a prii'i 

. Not mora than a fewp 

(See p. 1UU. 



Hi'oHPr.K, (You 
tiona. which are vi 
having all the cell 



imply EC 






one end, and couple all 
fUa. so that you have only two l4:rminala. 
- again. The polulion wd] destroy the ^zinci 
_ ..jicli enough, without being made stronger.)— 
H.*.;aa».;B. (Could be, of coorae ; but what good 
aid they be T Jt would coat much more work to 
id them up than they would give uu 
lilUe. Sesidea, j" - " ■ 



afLh^lPrj. _. ,._ 
■erted on p. B30, Vo. 8 



4\'~. 






the Lord Chancellac has m**^ V^' 
«A'Cttt-«%k*1. V« T^TTmeufcTiw* •m'W'^^1 ^S;^ 
cnca. ■^011 cm^*ivaiii ^a.\E&'* 



EXGLISH MECHANIC AKD WOULD OF SCIENCE. 



Sept. 14, 1B8S. 









— ^ "r". ^. '^I^ZTT •! I^- TllUiXk' Ahrt. &rl 



th« BsItlUaf I Isim pur of StoftlTkrda. ta we%fa tSewl 



-.i- ■^-.- =-— -r >J-^: Jt ■■■,-i«fi»:i"tl«t nplr.,— 



U^'iS,.' 






put'lirh 



-■•-■:;■ >".;-■ t_ Mt; -.i^a it« ihnt. Thi; two 

:u iirj.1 -tv; t^; =j.». ;.-i V4£f M ftwt kfnah with. 

c -(j; >*■ ■ lii ■■]€?. lAit-jty't^tTMiadii for hit 
'<'*> w > ■£= I'l'V.'.vjn.'' •« BUiA ^celiac lo folio > 

■.'_-j»; --r H ■*■. :. V'.-j 'ks «]i roDTwir 

' .-— ' -■■ T ■-."; -.—jJi.T »* wttr U'l aoit lni,in™ 






H roc ITWT El«ht Wsrliiltfr. 



CHASSIS 70B ASTEBTISnrS. 

»*lrtj Wirdj 1 ■* 



ntdr, (oi Thpcli, wi 
GEo-iiKtal Slldtt-Beat. 10114} or Sin. lathe. 



B*If Honv-Poitn' HoriinaUl 'Bnglaa. binwdllr'uid 

Eloctiical.—ISla. Platf-slui Ibphfne, oa polidied 
DuLiXAiir itand, din BunlDi r<i9. LF¥dni Jar, ^I^'t»^■umt. 
kind«BF uluun pf.Tcd, u. Wj.ii»d. joM iIlilF-nilTr eiiglni'. 

Uftffie Itf&nteTtii tluve inch condcuer. focuHiiig 



Onf oTtwD ThrM 



tortTnriuixredliwBlfbt Word! II • 




?Tt^' H 



M/licilfT btfun Ught- 



rsZfUL AID 8CIEHTIFIC VOTES. 

T:j» Xvm^ TvitjiTiaXm la Hev>At.~Huch 

..•i'.-.^.-.':: ^ 7', '.J ■..-. ^ Anwricui icieutiBc circlet 
*:u '^sttf: V' '.:': ' .[if^iffl liumau footpruita dia- 
■.■.".■■vi .s ti/, •u^'liv.ii* ill the y«rl fif tlio Nevada 
rj,> Jvjor. I", f.trvjii. I«. Ilarkuew, of thi 
' ^.f-jT.^ A-ti.'Oiy 'A ScjiitiCBi, hu afflrmed that 
»-« '''y.^j..-_'.t* «*/« n.k'I': hj a race of big-foot«d 
i.--. v.*. K-.f^'-'.r O. ';. Manli, til Yula, combats 
'.^..i r^irw ilftfv.tivmtaan i»axKhB»,eacliiirith 
by^,j.*<. : i[:.t Mel hit tncka, the itride being 
'■ !•: !',<• V. ':K .uextciit. 11i<i individual toot- 
' - :.'* .nir:ai .■■iii. biVfiii.oniriiiloD^haud about 
' .-. • ;m Ti.t: diiiliiiirn between ths tine of tlie 
•/■■■■ '.^v: U.1 >!!■ haii'l tra iln, or tlio atnidiUa, ii 
' .-. v. . ..b J'r',f.:4v.r Manb couBidtin tliat the 
•*- ..' •-■.•« f'^itpriritji, awl eajHicially the widtli 
•r'. ■ ' •■: '.t,h i.fiA ui-l bitt wirini), i* atiuiis evidcuco 
*.. .Wi.- 1 int: 1.1A ttiB'li; lijr niBii. IIo bolioTUB u 
-.. .•'}r-,fnh.<: lixiJuuitjiiii [atliatthii impniHioiii 
..'-V.' Vwki '.fit tarKft aluUi, trithur mylodou or 
II, ^•.'!j-iiim, f.UMm lit wUtii tiaTo bean fouud iu 
-iwrY. '^ilgr tba u«i<- ti'iricin, 'I'lio footpriuta uni 
a. ■. ^ -iv.tly what thMM Bninutl* would make if 



/'tttiu.uiiikn. KluniiMiiirMniiK 

U.I. .'<4(i'iiiul Anvlxmy ■) Hcinium I'mteaaor 

r.V'Uifiifi'iJ |itiiil<i)(ni]iha Mint MUla of the 
I 'a Ai,i\ Imi t^i-u nuiiHrni.Hl in hia opiuiriu 
r.'. '■ if.if.ii-'l hriiiian tnnki wiiru mailD by 
'.It.-..'!' -.I t'HithlcM luiliiutlii, U> which the 

: 'i iinuiliJlii bnliinK. Tim iiiiiMrtitiit 

.. .,. „ .1' I. '•I thut umix of thii tnu'k> 

■..; .■..,.< ',r II," t'.i..f.H<t;nii'lthiiliitU<T'Bn> 

..- •. ,■...1.. :t II..I IjirK" fi<»t|>rjiitii, III wiiuhl 



, •• .1, ll.i I'l-mllinni MtatM, Iu ii^NvalKin 
. '.I •>■•■•'..., I'll .'•U'lii fwitin^M. Tliia 
>■ ;/ 11 all ll.n •iitl'.o fRnti.riM 111 N«<r 
,,>..(>. lit Ma«w'f.HMilt*. itiiilntniinltby 

. ■, .. •..•I ■:i-.i(. Tl*« IlKumnRHwIi lor 
„.-i,f.- .,„ /..ilHimi't wh«t ()h> Hciuth 
'*« «-./ ',/ l^irMiliiK li«r •iwtt fiitvluiiir, 






TSSHS or SUISCBITTIOH. 

•>, H. tiv Bli Konthi ud 111 (Or Twrln Konthi, PiM-n 
lUTjarloflit Unllrd K]n|[dcim. For t>i» fiUwd Btatn. IJ 
> dill. Ik. Hold ; U I'lucs or Htlilum. U>., « Itt. Uc. 1 to 
Tit Hnndlilj. Ih. U.jls N«T2it>land, tlio Ci», I^i 



Hlalo tor the BKOLtHU KECII&NIC, if Ibo nb' of i 
■rUl\« igrwariUd dlncl t? wU crou u>V>uhluliliit gOcou 
lano4 altar Iha ncfllpt af tha nbHrlpQoa. IT bukBiuubmu* 

rtu. xxiT., XXTI,, XXVII., xzTnr, xxx., zxzi.. xxxn. 

XXXIII,, XXXlV.. XXXV,, ud xxxn., bsiud la clath. 

mnld d> Bdl 10 acdfl TalUEa u loaa u MdUomltnthoco] 
cIbiIob of fa«h bat'-rtkrJr VDlum* Id lurch and S«rtnnbar, 

at. or Hi. FuV, port-b' 
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HoUowkT'a PillaliBTe n 



OUS EXCHAVOE COLTm. 



" BsslUli Keohanioi."^ 

ipDlinc appBratiu. SUaip. 



il Apparatus, in enhaam 

!■,** Tolinof* or odJ DombRa 
I eurlwntT fdf Uta* anJjaaen or 
~ ITTKan. AddlvJCiTatnM. 



Uiuutrr-hurw Ilariiantal, Ptiile-riln. high pnwu » 

«b.iU'^S'r MrL.rttH.a . eiUjiiia»V"' 
44in. llrteat TrlOTOle- aflHidid nndttiaB ; in ex- 
fr.iri'l.'Aut<tirViUu.imrrul,(IIuitird biU.S 

Qaa BnBliM and I^tha nolid. C^ aivp n^a- 
hSi) irth^tlinv>.-Ariir. >«>> van, thnm^h 

_.„ MlB, 

EmIE wunr nu ■• 



i» full-aind Frook Coata, 
n.. m., ■' KtLOwladce," uabenad : Tali. 



u. l£u£aDin-_TK.> I.,.u, vuiKn-tlr^ 
HlcroBQOpIo.— Antlirr Malopc 

Bplcndid Plutina, hj Buoon. Will eichann? tor 

TDudtlvLlq and bow, or AmIu it*tfL-r*ffd CoBraniM- Aim tot 

'■ Knowledw," " Aniatenr Work." '• UaiFenial 

BmeiT Wha«I, m, t? sin., a is^d fitter : quantltr 
ill.— lu, ^lllakr-bridit, Crordoa. 
Wanted, Bodabla Trloyole, ^od mAl». uif oondl- 



nttr muabsn " BnKllali Kechanlc," from S3E 
Wanted to mshange, flr-t-nte Violin, b'n ,iiid caae. 
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TSE BZZf EEVT SALE COLUUH. 

Bnrala. 

BlOTClea, Triavotoi, Wheela. and part^ and 
Elsotrfcal Ilepot and Xanolhotory.— Easdlat 
Xotor Oaatiiif*, matrnaLi for SlMtTlc Bella. 



Violin, tin 0>mn-Hezfn Violin (the BBHt'nnr violta 

VidUua, bv BIgnor Voliil, qilndid tcna ; iota I 
nlaoaa. TtM aUowad.— AoI* Uppoitrr. At^nona Ctai, Vtv- 

VloUns, nltndid eordcaof aldmBatn«,na^ak.,irai 

BBdapwarda. Af proTKl auawad.".jLLrK(N.aB C^aT. Vawhary, 

Violin Btrinn [flneat ItaliaB iBuortad), nr 
danMa. ibm FiiA a^ fg> U ataBipa.-^iC>iau^ Cu7 



Z^rrtaolmio and Tiada ChamleaLa-tow^ 

lD,(n] ArttiUc FhotoKTavha- Topnlai ctMdlM 

ictmaaa.QalMtatadraliUai>, AaUqao matMil*mm . tmS ; 
3aMlc aiudlaa fOr Altlata. Ac. UnrlTaJlvd KdlaetJUB. ntWI 
IT ogit fcg aairetlail, VOAUtr, Cklaki|nu and wcJbov.K-' 
'. Wnuuia aad Co., n>tD|iBpUEPiihUiani|Fa), IMIfiaa^ 



nMnoaeUb^aHntraUJHM^ C 



bnDdlHHj 



XlMtrio ail. TinHatoia, laltala. Win, (kMa I 
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F»PT. 21, I8S3. 



ENGLISH MECHANIC AND WOBLD OF »OXENCE : No. 905. 



in HM up to datp. His TS pages of letter- 
prcGtt cnntain much original niattor ; we 
ghould be glad to sec the pamphlet doubled 
in bulk, Btill presfrviiig the character of 
practical notes. 



THE CULTIVATION OF S0B0H1TU. 

THE cultivation of sorghum a just now 
attiucting conaidunbU iittsntion in the 
United StBt€H, nnd it so hiippeua that it ia a 
<iaeBtion of aomc intercdC to muny in thia 
country ; for if it should prove to ba profitabln, 
miinY capituliits will invest their money in land 
in the Far West, many of the ,.om growun 
.already located thtre will grow aorghuni, «nd 
there will be leas wheat to export. Until very 
tecent times m trop i>( Horghum had no ven- 
definita vulue ; for. iilthough the ^rcat millet 
a itaple urticlo of food all over Asia, Africa, and 
put of Knrope, the stiiUcs forming good fodder 
for Cflttle, the fruit has not been considered as 
valuable cereal in the I'nitcd Staler. Sorshu: 
Tulgare, however, ]j08scaaes a saccharine j uiei , 
which it haa bean compncutively recently 
jjiscovered can be converted into sugar — 
that ia, the sucroae of the .sugur-eaDe, Sac- 
.chanim otficinantm. Sorghum h&s always 
been grown in parts of the United States (or tl: 
.syrup it yielded, and for fodder, while the see 
or grain wafl used for feeding pigs, ponltrj-, &c. , 
noT that a method of mHkmcr sugar from it has 
been laid down in all its details, thi 
probably ho an enormous increase in t 
-devoted to its cultivation, for the eimph 
that the United states consumes annually about 
2,000 million pounds of sugar, nine-tenths oE 
which is imported. It must be remembered thai 
the sugar c«no itself grows to per(..'ction aearcely 
anywhere in the Slates, though, in Louisiana it 
JB the staple and probably moat profitable crop; 
but the Sorghum can and does flourish as far 
north aa Dalcota, and will reach perfection in all 
the States lying in the centre of North Americt 
That it has not hitherto been eultii'ated as a sugai 
yielding plant is due to the tact tluit the produc 
tion of BUgiic from the juice could never ba relied 
upon: sometimes thi' sugar would crjstalliee ouc 
beautifully, at others the juice obatinately 
reuuiined ua syrup. The dilferenee between 
aorghum and saccharum juice ia just that which 
is imderatood by glucoso and sucrose, or grape 
sugar and eone sugar ; but it was known for 
tome yean that the juice obtained from sorghum 
tontamed sucrose, though it WHS only occasionalli 
^»nd, aa it wore, by accident, it comd be inducec 
to erystaUise out of tho syrup. Accordingly, 
the question was taken up by the United States 
Dmartment of Agriculture, and a series o^ 
.«Ubotate auulysea of soTghum were made at 
Tarious stages during the growth of tho plant- 
It was then found that in the latter part of J idy the 
.lorghum juif-e contains more glucose thansncrose : 
hut from the beginning of August the quantity 
of sucrose iDcroasea rapiJly untd tho socda begin 
'to harden, when the increase is checked, and 
-when the seeds are fuU^ ripe the su 
reached its maximum, wmch is equal according 
to locality and variety of the sorghum to the 
percentage of sugar obtained from the sugar- 
^ane. In some localities and with some varieties 
aoKhum gives a greater yield than saeehanuu, 
ud in the South of Itussia, where eiporimente 
luive been made with it lately, the yield has been 
from nine to fourteen per cent. While the 
■ocTOee increases in tbe sorghum plant the glu- 
cooe decroases, and the object of the cultivator is 
to cut his crop at the time when the sucrose it 
at a maximum and' the glucose at a minimum. 
He has often done that, and yet failed to obtain 
sugar. The reason has been found in the (act that 
«otghum juice, unlike that of the sugar-cane, ii 
xiemarkably unstable, and hasa penerae tendency 
■ to change all its sucrose into glucose within a 
weiy short time. The cause of the failure te 
obtain sugar being known , the remedy was easily 
found, and that is to boil the juice us soon as the 

K' mt ia cut. The tmnaformation can, it is stated, 
prevented by the use of lime ; but practically 
the sugar will, in future, be secured by prompt 
boiling of the juice as fsHt as it ia obtained from 
the ret^ntly-cut plants. In the light of kuow- 
ladge, it is easj- to explain why sorghum juice 
was found so capricious, at one time jielding 
iMHitifally crystallised siigar, and at anothar 
(BKWt frequei^}') only nice syrup. It ina^ be 
miidj prediotad that before lung the United 
JfWoB win fnduco all the sugar required by iti 



inhabitants, and thiit the great millet will be 
culti^'Bted in Africa and Asia nnd jiarta of 
Southern Europe for its sugur as much as for its 



FBESEKTISO FAE3H HEAT. 

A -METHOD of preserving freah meat by 
meana of a mixture of carbonic oxide and 
carbonic acid in certain proportions, has been 
recently patented by Jlr. C II. llelatickor, of 
t^idncy -terrace, Kitbum. Carbonic Dxidi', as is 
well-known, is highly inflammable, and miied 
with atmospheric air in certain proportions is 
explosive. Carbonic acid gaa by iUelf discolours 
the fresh meat fibre, and causes the meat to 
assume an acid taste. By using a mixture of 
carlionic acid and carbonic oxide in certain dcQnite 
proportions (.'uy net less than .)& per cent., nor 
more than Te per cent, of carbonic acid gni , 
more than 45 per cent., nor less than 2fi per 
cent, of carbonic oxide gas, in which the presec 
of any nitrogen gas is immaterial), tho meal 
neither changed in the slightest degree 
appearance oi taste, nor is it at all possible to 
fire to the mixture of ^sos, it being a well-known 
fact that no flame or Are can exist in the presence 
of carbonic acid gas, oven if united with three 
times its voiiune of atnioaphi ' 

of gases ia produced by mt ..._ ..^^ 

forming part of the invention, which is constructed 
in the following manner ; — 

An iron, or other suitable cylinder, say 2ft. 
high and Gin. diameter, or Urgcr in these pro- 
portions, ia furnished at the bottom with orfinarj- 
pate bars. About 2in. above the grate is an 
mch hole in the side of tbe cylinder for the 
admission of a forced air hhiat by means of a pair 
of bellows or otherwise. Kear the top of the 
cylinder a number of lin. pipes entar all round 
circumference and proj ect about 2in. inaido the 
cylinder for the admission of air into the upper 



pipes is in the proportion of one to every 2in. 
of diameter of tbe cylinder, so that for instance 
a cylinder of Sin. diameter requires not less than 
tour air pipes, which in practice give tbe correcl 
proportiou of carbonic acid and carbonic oxidt 
^a. Tho cylinder ia closed at tho top with ai 
iron cap, ha\ing an ouUot pipe say '2in. ii 
diameter and 2ft. or more in len^ ; it ii 
connected with an iron coil placed in a water 
lauk and kept cool by the circulation of cold 
water. The lower end or outlet of the coil is 
connected with tho preserving chamber. In order 
to produce the mixture of gases, the patentee fills 
the cyhnder with wood or mineral charcoal, and 
having ignited it, applies a bkst through the 
hole left for that purpose in order to promote 
combustion. The gas which oristia consiata 
mainl}- of carbonic oxide gas mixed with some 
carbonic acid gas and also nitrogen gas, which 
latter need not oo considered. In the upper part 
of the cylinder the carbonic oxide is further 
partly oxidised into carbonic acid gas by .the 
further supply of atmoapheric air. When the 
number of tin. air pipes ia in the proportion of 
one to every two inches of the diameter of the 
cylinder, tho mixture of gases is in correct pro- 
portion to each other, and they neither change 
the toate and appeaTan:;e of tho meat nor are in 
tbe slightest degree inflammable. The gases pass 
through the cail, where they are cooled, into the 
preserving chamber, with which the lower outlet 
of the cod has previously been connected. The 
mixture of gases may be passed into and through 
the preserving chambers continually during tbe 
voyage of a steamer, or tho air in the preaening 
chambers ma^ be merely removed, tbe chambers 
well filled with the miiture of gases and then 
both inlet and outlet closed, or the gases may bo 
again exhausted aftar treatment, and a partial 
vacuum left in the chambers. The mixture of 
gases may be either used by itself, or aa on utter 
treatment following the use of any antiseptir 



ZINC FOR PREVENTINO BOILER 

CORROSION- 

r HK use of zinc for preventing corrooion in 
steam boilers has formed the subject of 
evetal patenta, and recently Mr. J. B. tiannay, 
of Gbiagow, baa obtained a patent for further 
improvements on his invention of 1881. Ac- 1 
coiding to tbe present invoution the eloc masses 
of spherical, or spheroidal, or polyhedral, or 
cabioil form, or other Eona having small diSer- | 
of thickness in different iUiwAiooft, m 



rendered more durable and efficient by beinj; 
brought into the condition known as moUeabla, 
instead of being used in tho condition they have 
when mmply cast, i'or this purpose the massea 
are hammered or forcibly pressed or rolled, tha 
operation being by preference effected suddenly. 
Thus a convenient and satisfactory means tor 
tho purpose consists of a powerful screw preos 
fitted with a heavy flywheel or heai-ily 
weighted arms and provided with suitably 
sliaped diifl. By a further improvement 
the zinc is made mure susceptible of being 
rendered malleable by being alloyed with a 
small nortion, say, not more than 10 per cent. 
of lead, tin, or copper. Another improvement 
eonsista in carrying each of the sine mastet in 
the boiler in on iron ladle of amtable size, such 
bidlc being damped to some of the tubes or fixed 
inside the boiler in any convenient way, and not 
requiring to be remoied when supplying new 
blocks or balls of zinc, as such bloclM or balls 
have simpl}' to he placed in the Udlca after tboss 
have been cleared out. 
The patentee claims as novel and original — 

1. The use of zinc blocks or masscE of a spherical, 
or spheroidal, or polyhedral or cubical or other 
similar form for preventing corrosion in steam 
boilers, such blocks or masses having been sub- 
jected to compression after having been oait. 

2. The forming of the blocks or manes of aine 
alloyed with 10 per cent, or less of lead, tin, or 
copper, and subjected to compiesmon after having 
been cast. 



f ATTSaS HAXISa.-X7. 

Btraii Pnlleya icentmued). 

THE arms of puUeys, or of riggers [Fig. 71) as 
they are sometimes calfed, are usually 
curved, except in the case of those of very small 
diameter. This curving u considered essential 
in these light castings, lest the shrinkage of the 
boss which remains hut longest should tear the 
too rigid arms asunder, either in the mould or at 
some subsequent period. Straight arms would 
be unyielding, while curved ones are somewhat 
analogous to a bent spring. For the same reason, 
also, the greatest enre ia neceaaary in properly 
proportioning the metal in tho ditierent parta — 
boss, orma, and rim. To reduce the metal in Hie 
boss is the great essential. A heavy boos will 
inCaUibly break either the arm or the rim. U 
tbe rim is very rigid, the arm wiU break, while, 
it the arm be too strong the rim will break. In 
either case, the miaobief is due to the internal 
tension or stress set up through the oontiactioD 
of the boss continuing aEt«r the rim and arms 
have cooled down and set. Hence, letthe pulley 
be so proportioned that the boss shall contract 
very little after the other parts have cooled — so 
little that the moulder can counteract that small 
excess by opening tbe mould around the boss and 
oUowing it te cool -while tho rim and arois stitl 
remain covered. Moke tbe boss as Ugbt aa 
possible consistently with safe vrarking, and 
give tho necessary strength for keying, by adding 
a keyway boas (Fig. Tl.) 

To proportion pulleys. Let the rim be from 
.,,in. thict in small nggera to ^in, or Ahi. in ' 
large onee. For puUeys running at a high 
sp(»dgivoan^in., or fgin. rounding per foot 
wide of surface ; for those running at s!ow speeds, 
say, fin. of rounding per foot. This rounding 
must be omitted in the pattern, except where it 
happens to be partod in tho centre, core being 
taken, however, to allow sutGcient thieknaia of 
rim to permit of the casting being turned to this 
extent tn the machine shop. 

For the curves of the pulley arms set rales 
conid be given ; but, for my part, I never un 
then, preferring simply to line out roughly with 
pencil an arm which bos a graceful appearanoe. 
and then adapt radii to it. In giving to tho 
arms their cnut tteliom a trained eye ia almost as 
good as rulce : but in tho abaence of experience, 
tbe following rule gives correct results for pulleys 
doing ordinary work. 



rhere b = breadth of ann at point. 
d = diam. of pulley in mches. 
<D :<: bievdth of rim in inches. 
n = number of amis. 
Thus, a pulley 4ft. in diameter by 9in. wide, 
having six arms, would have anarro.'li- — =■•- -"' 
the. wtuA. lt«ax "Ooft^Wit'Oiifc ■ina'' 
.Vt^AnSW N.'oaa * ■« 'A "i^* '=' 
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which in prvisaed nj^iinst tho levor by a alrKin-f 
qiiral qiriog. It is rUiiraeil (or Ihia in'stem of 
nno HdjiiBtmcnt that thero is lens luteral rotkiDK 
thnii in tbi^ Zirntmuyer Aystom. The atugt; is 
circnljir : it lan bt! rotateil complet^ty, anil 
centring acrewa am provided, by which it lan 
he mado to rotate cxottly on the optic axiti. The 
"TighlBuwin" friction movomenta rairy tho 
object, unU i< simjito moi'hsnism Gniiblmi tho 
opomtor to removi.' the etugu-pliite andaubstitiite 
a glttsa 8la/je for ohi'niitid n^actioiM. ic. Two 
tail-pieces are provided, onu carrying tho sub- 
stage, the other thomirror; they swing laterally, 
either together or independonUy, on the Kima 
axis, the enapi'iuion being Hminged as in the 
Zentmaj'cx fonn, so tiiiit the movement ia radial 
with the objecti and in the plune of the optic 
axis. Th'? siihstago ie of the Btundard gaugi! 
(l^in.), and ordiaiirily carriei a conical dia- 
phragm. A couJoDBtT lan, of coiirsc, he aubsti- 
tuted. 

On the whole thia little microtH-ope appi'aiit to 
he a good working model, and wo think ^[cHsra. 
Watson di.'Sorvi' iTedit for introducing it to thia 
ctntntry at a price whi<'h will enable it to com- 
pete favourably with the Aini>rii'an mirroacop> 
on whiih it is hased. We understand that thi^ 
Editor of the Jtiurnal of the KoyaL Slirrosrapical 
Bocii^ty ha« coninK-ndtd this form an one of the 
beat student's microacopiit yet issued. 

We would auEgCSt to Messrs. Watson the 
advisabilityof Hpnlying-acliimp-mrewto the tail- 
pieces so that they may he hxed rigidly in the 
normal position when axial light is being used. 
We also think it would facilitate the manipula- 
UonHof tho substagc .ind mirror if the pillar sup- 
port were taller &o as to permit the tailpieces to 
be longer. At present the tailpieces are so ^ort 
that there is some difficulty in adjusting thb 
illuminution beneath the stage, especially when 
Uie microscope is vertical. 



THE DULYTI TILESCOPS. 

By W. Bbauhukt. 

IT may not be unserviceable to thofla who wish 
to take up thia kind of telescope, if I give a 
nrteii of the accounts of several instruments which 
Lbtb been snccenfully made on this plan. I am 
enabled to do this by the kindncaaof " J. C. L.," 
y/bo hu Hnt ms aavaral odd leaTes of early 



Vulumuit uf thi? junnml where these descriptions 
appear. I shall purposclyavoidall theory- oamuch 
as posaihle, bocausc I heliove more can he dene 
with this construction by following a good model, 
than hy bothering with calculations, which at 
best can only be a guide, and very likely less to 
he depended on than the model. In the ordinary 
object-glass, definition ia obtained by adjusting 
ihsfaeia of the lenses, hut in the dialyto it is eot 
by altering their plaert. Henro, no very e.iact 
arrangement of surfaces is necessary, because the 
final result will depend on how the various 
elements can be correlated ; and this no theory 
can determine. 

I commence with an account fiimifihed by 
■' Hyperion " on p. oHfi, No. 311. This relates 
to a difliyte made bv llr. Wray. I givo in Fig. 
1 a diagram o( the lenticular anangemont. 

Density of crown glass = 2-.J0 ; of ftint = 3-6-1. 

alin. eauioonvBi object-lens, radius 130, focus 
1-2(1. 

4lin. correctors, consist of: — 

Double convoi crown lens, radii 130 aid 12-.'.. 

MemscuA dint lens, radii i2' j and 131). 

The two \i'h inner faces in contaotand cemented. 

" When thia corrector was phieed in the tube, 
the Gumhined focal length of the telescope was 
increased to U ft. ; hut tbi! virtual focus giiincd 
by the concave was 13ft. ; so that with a focal 
length of about Iljft., the sjime magnifying 
[lowcr was obtained as if that focul length had 
oeen I3ft." 

" The actiua of tho corrector wus to cause 
achromatism in the front tens of tljin. a]>ertun>. 
and BO it did (remarks Mr. Wray), for the central 
pencils of ravs ; hut tho oblique pencils were 
deeply tingeJ with colour, which reqiiired a 
peculiiir form of eyepiece to correct. The cor- 
rection uf achromatism was similar to that in an 
ordinarj' obiec:t-glaafl, for even in tho centre of 
the Held where it was most perfect, the usu.il 
secoodarj- spectrum appeared. 

" The main objection, however, to this form of 
telescope, arose from tho great difficulty of keep- 
ing the corrector precisely in the uxial line of the 
obJMt-lens, and ao preserving tho right centring 
of the lenses, without which acciirato definition 
was impossible. Flexure, too, would show its 
evil effects in a construction where the component 
lenses of the objective were sepaiated by so large 
an interval, much more than if they wore in 
contact. 

"In its best aati<ni(Mr. Wiay o^MervfM^itihft 



definition on double stars and planets was vary 
fine, BO long as the observer kept the object near 
the centre of the field of view ; but if, from Hie 
dighteat cause, the adjnriment of the oorroctcr 
happened to he shifted, the teleteope vmi uutta." 
I next come to Mr. Herbert Ingall's plan, 



0.2. 



Ft^. 4-. 



described on p. 3U, No. 3U. and wliich is shown 
in Fig. 2. 

4^in. object lens, 42in. focus \ a crossed lens, 
radii as I : (J, 

2iinCorrectois:— 
6)iii. focus crown lens, '' nearly plano-otmvtx, 

just crossed to avoid having a flat surface, which 



The two deeper curves in contact and cemented. 

"When this combimition was fixed in the 
telescope -tube with the flint glaas towards the 
object-lens, not only wan tho colour corrected, 
hut tho spherical error was so far diminished as 
to enable me to ' notch ' X, Boiitis, which 1 did 
with a power of about 300, in 1863. I perceived, 
h9wever, that the correctors would comict a 
much larger diameter lens than the object-glasB 
I then ustd ; so I had another lens workod of 
exactly the same curves but of lirger diam«tec : 
but tins bad some striui ai'ross the centre of the 
glass, bat I saw sufficiently well with tbi* leiw 
to enable me to tee that the en-ors were well 
balanced. After having two moro glasses ^iind, 
1 got one that was very perfect, and thia <ffle I 
now use in my prosent instriiment. 

" My present dialyte has an aperture of SJin., 
and tho focal length of the instrument is only 
5Jft.. although from the negative refraction M 
the corrector, the virtual focus ia 9Sin.— one «( 
the advantages of the construction. 

' ' The telffltcopc is verj- excellent when in proper 
adjustment, completely dividing Z Buotis and 
notching /i' Boiitis and Z, C'ancri last year wiQi 
high powers. In fine air, I find ;^rcat advantage 
in using a [lower as high as 772 on the moon. 

"Tho disadvantages of the dialyte arc those 
mentioned by ' Ifyperion ' — vis., the liability to 
got out of the centre and the imperfect chromatic 
correction at the edges of the lioJd, and for this 
reason I find my telescope appears to perform 
bettor with hi|;h powers. This colour is perhaps 
greater in my telescope, as it has what I should - 
call a very exaggerated correction, 6jin. being 
balanced hy a combination of only 2Jin. 
Nothing, howe\-er, could be finer than the image 
of a phuiet or star in the centre of the flcld. Ul 
flne states of the air, the mottled appearance of 
the equatorial belt of Jupiter is very t»autiful." 

Next, on page Ii24, No. 516, Mr. Ingallsays: — 
" The correction on the dialyte plan can of courss 
be obtained in a groat many different ways. The 
data of mr various instruments (being entirely 
my own from experiment, and uccommodation io 
my available curves) may of counte, by no meaas 
be the best. In fact, my 5Jin,, although having 
such a flne centml correction, has a bad Jicli, in 
consequence of the correctors being placed very 
far back from the object gloss." He gives tlie 
following data : 

aAlM WUCTOl, »fil.1\ »»A1ASl ■CW!«H«Q.1 A^ - 
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I thiuk it may be at onco conceded that the 
truths oi geometry are truths precisely becoux^ 
tbcy relate to and eiprcsa the propertiu of what 
Mill colli " purely imagioary objecti " : that tbes» 
objocti tlq not exist, in Mill's sense, that they do 
not exist in nature, may also be gmutsd ; that they 
«re ■■ not even poBsible," if this meaua not possible 
«ianeii«tingnttlure,nuiyalsobegrantod. Thatwe 
cannot " conceive " them depcuds on the meuuDi 
which we attach to tho word conceive. 1 woulc. 
inytelf Bay that the purely imaginary objects are 
the only realities, the i'iitui; ui-ra, in regard to 
which the coneapuuding physical objects are as the 
shadows in the care ; nod it is cmly by means oE 
them that we ore able to deny the existence of 
corresponding physical object ; if tbere is no coi 
floption of stiaigLlness, then it is meaniagless 
ataj the existence of a perfectly straight line. 

But at any rate the objects of g»onietri(»l truth 
MB the so-called inuxginuty objects of Mill, andi" 
truths of geometry are unlj true, and a J'urii 
an only necessarily true, in regard to these L . 
called imaginary objects ; nad these objecte, points. 
lines, circles, kc, in tbo malhemuticiil sense of f" 
tems, have a likeueai to^and are represented mo 
411 leas imperfectly, and from a geometer's point .. 
new no matter how imperfectly, by corresponding 
phjnioal pointa, lines, circles, Ic. 

UatliemRtlcal Theories. 

uid sJ^ebia, or say in analysia, the 



nd sigebia, o 
[uitujes whi 



onmbers of msguituiles which 

symbols aie in the fiiaE instance ordinary (that is^ 

ritive) numbeiB or magnitudes. We have also 
analysis and in analytical geomctiy i^tgaliri 
nagnitude* ; thc-re has been in rtgarcl to these 
plenty of jihiloKiptucal discussion, and I might 
nter to Want's paper, '* ITelier die ucgative~ 
Ort>sien in die Weltweisheit" (ITM), bat th 
notion of a negative magnitude has become quite 
bmiliar one, and has extended itself into commoi 
ptinueology. I may remark that it is used in _ 
TSiy reOned manner in bookkeeping by double 



But it 



I far 



with the notion which is 

TMlly the fundaineulal one (and 1 cannot too 
■trongl^ emphasise the assertion) underlying and 
perradmg the whole of modem auu^'sis and 
gMmetxy, that of imaginary magnitude in analysis 
and of imagiuai]- space (or space as a lutiniiiquo 
01 imaginary points and tigures) in geometry ; I 
use in each case the word iniaginary as including 
real. This has not been, so far as I am aware, a 
•ubject of philosophiciu discussion or iuuuiry. As 
regards the older metaphysical writers Iliis would 
b« quite accounted for by saying th^t (hey knew 
nothing, and were not bound to know anything, 
about it ; but at preacut, and, coneideciugthe jiromi- 
nent position which Ihc uutiou occupics^say even 
that the conclusion wvre tliat tlie notion l>elongB to 
mere technical mathemati 



in regard to wliidi u_ . 
s to me that (as a subji 



science is possible, 
jsct of pbilosophi- 
' not to be thus 
tliat there is a 



r ratlicr that it 
know that ( 






Muvenienc to speak Urst of some other quai 
nometrical uotions; those of mure than tbit 
dimeusioual apace, and of nou-Euclidiuu two u 
three dmieusioiial space, and also of tliegeueralis 
notion of distiuicc. It is in connection with the 
that Biemann coiisidered tJi^it our mitinn nF ikh 
il founded on oiuerience 

gr experience that we 
adidiau in ace. 

It is well known that Euclid's twelfth axiom, 
«TeD in Fluyfair's form of it, hua been cousidei-ed 
asneediDgdt'monstnition: amltliutLolHitschewaky 
«onatruoted a perfectly conoistent ihooiy, 
wherein this axionk was assumed not to 
hald good, or say a nyetcm of non-Euohdian 
plane ^ccimctry. Tlitrc is a hke systina 
«f son-Luolidian sohd gcomctrr. Uy own new is 
that Euclid's tweUlh axiom in Playfuir's form of 
It does not need demonstration, but is port oC our 
Dotiou of apace, of the pliyslcul space of our ex- 

nan*nnA — tV^ BnoCC, that ia, whtch ""^ »— * 






rith by eipericuce; but which is 
Q lying at the foundation of oil es 



tl expeneuce. Kiemann's view before referred 
to may, I think, be said to bo that, having i,i ii.tcl- 
fsrtu a more ocueral notion of space (in fact, a 
notion of non-Euchdiou spocej, we Icaru by expe- 
ilenoe that apace (the phyaical space of our ox- 
Doience) is, if not ciactfr, ut least to the highest 
Osfpne of approximation, Euclidian space. 

Bnt suppose the physical space of our eipLrieuce 
ft be thus only approximatvly Eudidian space, 
vhkt is the conscquouce which follows'' Not that 
tiM ptopositious of geometry are only apuroxi- 
VlbStJ true, but that they remain absolutely tme 
Ib R^rd to that Euclidian space which has bem 
■P Iwiy w gmided as being the physical space of our 

ItlfiDteretting to consider two different ways in 

^dtk, vtthOQtany modillcation ataUot our nation 

.' ' « qabt, va na oniTBat • syitem of nOD-Enclidian 



they w 



(plane or two-dimensional} geometry: and tlK 
doing so will, I think, throw some light on the 
whole ([uestioo. 

Firat, imagine the oorth a perfactlv amDoth 
sphere ; understand by a plans the aurtaee of the 
earth, and by a line the apparently straight line (in 
fact, an arc of great dicle), drawn on &a surface : 
what experience would in the Srst instance teach 
would be Enclidian geometry ; there would be inter- 
secting linoi, which, produced a few mileaor so, would 
seem to go on diverains, and apparently parallel 
lines which would euiilnt no teaaency to a)^>toBeIi 
each other ; and the inhabitants might rery well 
conceive that they had by experience established 
the axiom that two straight lines oaunot inclose ii 
space, and the axiom as to parallel lines. A more 
extended experience and more accurate measure- 
ments would teach them that the axioms were eocli 
of them false ; and that any two lines, ii produced 

' jugh each way, woiUd meet in two points : 

-ofld in fact arrive at a aphcrical geometry, 
tely representing the properties of the two- 
dimenaionol space of their experience. But theij 
original Euclidian geometry would not the less b) 
a true system, only it would apply to an ideal space 
not the space of their experience. 

Secondly, consider on ordinary, iudeilnitely ei> 
tended plane ; and let us modify only the notion oi 
distance. We measure distance, say, by a yard 
measure or a foot rule, anything which is shorf 
enough to make the fiactions of it of no conse- 
quence (in mathematical language by an infiniteii- 
mal element of length) ; imagine, then, the length 
of this rule constantly changing (as it might do by 
an alteration of temperature), but under tSe con-'- 
tion that its actual length shall depend only on 
situation on the plane and on its dii«ction — t 
if for a given situation and direction it 1 
■ certain length, then whenever it cor 
back to the same situation and direction it m 
have the same length. The distance along a gi' 
straight or curr^ line between an^ two poi 

could then be measured in the ordinary mam 

with this rule, and would have a perfectly deter- 
minate value : it could bemoas ^ 

again, and would always be i 
course it would be the distance, not in the ordinary 
acceptation of the term, but in quite a ditTerenl 
acceptation. Or in a somewhat different way; if 
the rate o( progross from a piven point in a given 
direction be conceived as deptiidrng only on tl ~ 

ct the ground, and the distance aloe 
a given path between any two points thereof 1 
measured by the time required for traversing i 
then in this way also the distance would have 
irfectly dotomunate value ; but it would be 
stance, not in the ordinary acceptation of U 
term, but in qiiite a different acci^tation. An 
corresponding to the new notion of distance, M 
should have a new non-Euclidian systera of phme 
:ometry : all tlieoiems involving the notion of dis- 
nee would be altered. 
We may proceed further. Suppose that 
lie moves away from a fixed central point of the 
one it becomes shorter and shortur ; if t' ' 
Lortening takes place with auilicient rapidity, 
ay very well bo Uiat a distance, which in the on 
\xy sense of tbe word is finite, wiU, in the ni 
use, bo infinite; no number of repelitioiis o( file 
length of tlie ever-shortening rule will be sufficient 
lo cover it. There will be surrounding the ceutml 
point a ct-'rtoin finite area such that (in the new ac- 
—ptation of tlic word distance) each point of the 
>uudai7 thereof will be at an infinite distance 
am tlie central point ; the points outside this area 
>u cannot by an}' means arrive at with your rule. 
rhey will fona a U nil inci-jiiila, or ratbor an un- 
knowable land ; in matheniutica.1 laususge, an 
iiDOgiuory or impoasiblo apace : and the plane space 
of the theory »-ill be that within the ilnite area— 
lut is, it will be finite instead of infinite. 
We thus, with a proper law of shortening, arrive 
t a system ut nou-Euclidian geometry which is 
uentially that of Lututschewskr. Out in so ob- 
liuingit we put out of sight its relation to spherical 
eomttry; tho three geometries (spherical, Eucti- 
ian, and Lobatschowsky's) should be n^gotdcd as 
iBmbers of a ayatem— vix., t!iey are the etometrios 
[ a piano (two- dimensional] space of constant 
Dsitivo curvature, zero curvature, and constant 
aegativa curvature respectively: or again, they are 
Uie plane geometries corresponding to three dilTerent 
aodons ot distance. lu this point of view they are 
EUein's elhptic, parabolic, and hyperbolic geometries 
respcctiTely. 

Next OS Togoids solid geometry ; we can, by a 
modification of the notion of distance (iuch as has 
just been explained in regard to Lobutschcwsky's 
n'stemjipass from our present system to a non- 
SucUdion system. For the other mode of passing 
J a nou-Euclidian system, it would be neoessarj' 
J regard our space "-'■ "— -"- ■ — ' 



beUiat 



s a flat throe- dimen 



the analogue of a plane existing in ordinary 
Lce) ; and to substitate for such Rat three-dimen- 
ual space a curved three-dimensional space, u^ 
coustsiit positive or negutiv* cumtaie. ul 
regarding the physical *p«oa ' - 



in-Enehdion, a_ 

modifying the notion of distanoe. not 
that of treating it as a locus in four-d'*- ' 



Spooe of Foni Dimeiutona. 

Iliaveiust come to speak of four-d 
space. What meaning do we attach to it i* Or ooa 
we attach to it any """'"g t It may be at nun 
admitted that we cannot conceive of a foarth 
dimension of space \ that space at we oonoeiTe of - 
it, and tho physical space of our eiperisDoe, am 
alike three-dimensional ; but we can, * thf^k OOn- 
ceive of space as being two or even one dioua* 
sional : we can imagine rational beings hving ia ft 
one -dimensional space (a line) or in a two- 
dimensional space (a surface) and ooncelTing of 
space accordingly, and to whom, therefore, a two* 
dimensional space, or (as the case may be) a thrss- 
dimensional space would be as inoonosivable aa a 
four-dimenaioBal space is to us. And very cnrloiia 
spoculative questions arise. Suppose the one* 
dimensional space a right line, and that it aftss- ■ 
wards becomes a curved line : would there be *af 
indication of the change V Or, if originally a 
curved line, would there be anything to suggast to 
"-—that it was not a right fine? FroUuVnot, 
lists. Ihit 



, geomeby hardly ei 

let the space be two-dimensional, and ■■"-g-"" n 
originally a ^tane, and ofterwaida bent (wa> 
verted, that is, into some form of developoUe 
lurfaoe) or converted into a curved sorfaoe; or 
imagine it originally a developable or curved 
surface. Li the former case there should be 
an indication of the change, (or the gsometn 
origioaUy applicable to the space of their 
experience (our own Euclidian geometry} would 
cease to be applicable : but the change oosld not 
be apprehended by them as a bending ot detoma* 
tiou cd the plane, for this would imp^ the noiioa 
of a three- dimenoional space in whioh this bendiaf 
or deformation could take plaoe. In the taltat . 
oaae, their geometry would be that a p propriate to 
the davelopable or curved surface which is theit 
ipace — viz., this would be their Euclidian geometiT; 
would they ever have arrived at our own mora 
limple system '< But take the case where the two- 
dimensional epaee is a plane, and imagine the beingt 
of such a space famifiar with our own Enclidiui 
plane geometry : if, a third dimension being still 
inconceivable by them, they were, by their geomebr 
or otherwise, led to the notion of^ it, there would 
be nothing to prevent them from forming a 

jcienoe such as our ■ '" ■*-" ■" — ' 

geometry. 

Evidently all the foregoinj, ^ ^ 

themselves in regard to ourselves, and to three- 
iimensional space as we conceive of it^and as the 
jihysical space ot our experience. And I need 
Itardly say that the Srst step is the ditBculty,'and 
that granting a fourth dimension we may — «nin^ 
^s many more dimeosioue as we please. Bnt what- 
CTer answer bo given to them, we have, as a branch 
■ii mathematice, potentially, if not actually, oa 
^uiolyttcol geomet^ of ;r-dimonsioual space. 
Imaginary HCaKnitade and Spaoa. 

Coming now to the fundamental notion already 
i-ef erred to, that of imaginaTy magnitude in analysis 
und imaginary space in geometry ; I connect this with 
great discoveries in mathematics made in tbe 
half of the seventeenth century, Harriot's 
representation ot an equation in tbo form/(£) = 0, 
ind tbe consequent notion of the roots of an equi 






tion as derived from the linear factors ol /ir), 
^Harriot, IJI)U-Iil21 : his "Algebra." published 

' lililj, and Descartes' 

in the "Gi'ometrie," 
D his " Traits de la 
Mi'thocfe, Ha." (Leydcn, lij-ir). 

There is a well-known construction in pei> 
)pei:tive fur drawing lines through the intersection 
:t two linea, which ore so nearly parallel as not to 
nest within the limits of the sheet of paper. Yon 
lave two given lines which do not meet, and you 
Iraw a thirdline, wliich, when the lines oreoll of them 
iruduced. is found to pass through the intersectjon 
if the given liuae. If instead of lines we have two 
■ircular arcs not meetiug each othcr^ then vre can, 
>j means of these arcs, construct a line : and if on 
completing tlie circles it is found that the drclea 
utei-sect each other in two real poinla, then it will 
je found that the line iiosses through these two 
>ointB : if the circles uppuor not to inteivct, thea 
he liuB will oppear not to intersect either o( the 
circles. But the geometrical construction being in 
<ach case tbe same, we say that in the second cose 
ilso the line posses through the two intersections of 

Of course it may be said in reply that the con- 
'lusion is a very natural one, provided we assume 
lie existence of imaginary points ; and that, this 
issumptiDu not being nude, then, if the circles do 
lot intersect, it is meaningless to assert that the 
ine passes through their points of isitj^Mf^btnL. "^^^ 
difficulty is not eat o-totM «ia oas^-^^isi ""^S^^ 

.\itaawii.-. ■u'aw«^B.B.■l^«.™'■¥'^*^:^;2^^S^ 
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BO arriTed at the currog of curratar?. (See hii 
"Momaiie anrlaa DebUia et lei Kemblais, ' Mem. 
<le I'Ac&d., 1781.) The nomuili of a aurtace are, 
uaip, a piuticuW ose of a doubljr infinite ayttem 
of lines, and are so connected with the modern 
Iheoriea of ronftnieucei and compleioa. 

The undnlatory theory of light led to Fresncl's 
waTe-auriace, a surface of the lourth order, by far 



them 



itself. _ A geometrical proper 
of having tangent planes each tauehioi; it alonga 
plane curve (in fact, a circle), gave to Sir \V. It. 
Hamilton the theory of eomcil refmction. The 
wave BurfacG is now regarded in geometry as a par- 
ticular caae of Xnmmer's quartic surface, with 
siiteea oooical points and sixteen aingul&i tangent 

Tha Bxteat of UatliemAtle*. 

It is difficult to give an idea of the vast extent 
of modern mathematici. This word " extent " ia not 
Uie right one ; I mean extent crowded with beau- 
tiful datAii— not an extent of mere uniformity such 
as on objectless plain, but of a tract of beautiful 
country seen at first in the dietance, but wluch 
will beai to bo rambled throui;h and studied in 
eveiy detail of hillaide and vaUey, stream, rock, 
wood, and flower. But, ai for unythingelae. so for 
a mathematical theory— beauty can 1w perceived. 
but not erplained. Ai for more extent, I can per- 
bafia beat flluitrate this by apoakiuaof the datoa at 
wnieh aome of the greut eiteUBionBhaie been mode 
in •evsral branches of mathematical science. 

In coDolusion. I would aay thut mathematics 
ha*e eteadily advanced from the time of the Ureek 
geometeis. Xothiug ia lost or wasted; the achieve- 
ments of Euclid, Archimedes, and Appoilonius are 
as fldmiratile cow as they were in thc^r own days. 
Deicartea' method of co-ordiiuitcB is a itoiseiisiOQ 
for ever. But mathtmatica have never lien oulti- 
valed more leolously and diligently, or with greater 
success, than in this ceuturr— in the last half of it. 
or at the present time ; tile advances made hace 
been enonnoits, the aclual field is boundless, tlie 
tnture full of hope. In regard (opure nialhematics 
wp may moat conBiiently say : — 
Tet I doubt not thniugh the 



Andthetl 



nigh>u 



wltl-mi-A in*.h '.he process of 



MR. WEBB'S COMFOXnil) 

LOCOHOTIVE. 

HEwou1d,wethink[say>the£«f;m<r), bearaah 
man who without hesitation condemned the 
■yatem oa thoroughly tuul, or praised it aa com- 
pletely good. No one possesses as yet the data 
necessary to enable a Onol eonclusion la be formed 
•a the result of experimental evidence ; and so far 
we murt anspend our judgment until events develop 
themselves. But there are certain aspects of the 
iiiiestions involved which not only adrziit of being 
tiiscuBied, but which really demand diacuiaional 
this moment Thus, for example, Mr. Webh has 
now. or Bonn will have, a dozen of his engines at 
work, and on the results obtained with theseagreat 
deal may depend. In such a case aa tliis the inventor 
ia by the nature of thinga practicallv debarred from 
giving evidence. Xo disrcapent will be meant, but 
nothing which Mr. Webb could say r^onfiug hia 
engines will be accepted oh cnuclusiTe unless he can 
support his statements with well authenticated 
facts, and such facts must also be pertioent— a point 
very frequently oi-eriookcd by mventon?. Thus, 
for example, Ur. Webbmny sbi'te that hie componnd 
engines are burning but J(>-<Jlb., ae compared witli 
34 (lib. with non-compouiid engines on uie London 
and North -We stem I{;iilway. Now, we have here 
an eiomple of orhat may be termed tht uon-perti- 
nent statement. In othr^ worda. such u fact has by 
itaeU httle to dn with the question at issue, whicli 
is, is the compouud looomotiTe more economical 
than the noa-compound r The luilwaj worlil at 
-■--'" -3cnginecuthe 



WBV system ; but it does want lo know very mucJi 
if toe componnd type of locomotive is more economi- 
Bot than any otliertype. To put this more clearly. 
we may say that while we accept Ur. Webb s 
atntement that the compound cnEineis burning but 
2i>*lilb. of coal per train mile, or about thrce-fuurths 
of the cnal needed by other Crowe engines, we can 
add ttiat there are nuu>compouud locomotivce ou 
other lilies, working under almost the aama con- 
ditions of load, speed, andgradienta, whichare get- 
ting on perfectly well with atwut the same quantity 
pf OOOlthat the compound engine ia burning. Here, 
then, if we compare the compotmd engine with one 
type of nDD-CompOUnd, we find that it ia very much 
mon •conomicali if with another, we find that it 
poNeaM* no advantage at all. But tbia is not all. 
No Donrauiaon of Am kind can he complete which 
omit* a itBtament of the quality of the cool burned. 
If lb. W«bb b naiDg che«p eoal, and hia non- 
acMp)iiiidii*aldearEoal, then tli« comparison maj, 
aflB all, 1M T«iT modi im favour of Mr. Wehh. 



There is yet another point for cooaideration : How do what he pleases, be cannot help work hia steam 
does Mr. Webb arrive at his results y Uoeshetroat : expansively; and in this, much more than in tha 
his driven, or has he an independent inapectnr ' pnndplo of compounding, will be found, we 
riding constantly on each of the new engines, and i believe, the secret of all liie economy that can be 
reporting on ita performance ': It is obvious that ' realiaed by couijiounding a passcugxr locomotive 

-, 3_>_.- — »i ■ — have the greatest ' engine at all eveuta. 

1 do well, and there ^^^^^_^^^^^,^_^ 

■locomotive super- 

engine give a high _ _ _ 

ttbatdnecare^l MEAT AS FOOD. 

units; but neither j rpHE value of meat ns food is due in a degree to 
a his position can i|_ jj, haat- producing properties, though m this 
ition appeals to bo ! jf^p^^ ^ ;, anrT«!sedT)y fatty and amyloid aub- 
I stances. It is as a tissue -buildmg materia], and as 

h with regard to itself and to Qon-nitrogenona . 

lis, that it is mnnt useful. It is stimulant as well 

lutritive, and it thercforo holds a deservedly high 

ce in the daily dietary. ?]iTieriment has shown 

that three-quorters of a pound of lean meat fairly 

rauresents the quantilv ]ier diem which, taken with 

I'ther less nitrogenous matter. sufRcca to maintain a 

[jeisnnof average ai/e and weight in aaonnal stats of 

lienttli. Some tb^re are whi largely exceed thia 

'taudard, eating fr>^1y of meat at vnrj meal, and 

living all the time quiet, sedentary live*. Such 

'.-_.-»»,... iM^.t^^ ...^i.omQYiateT pay a penalty by 

or rither disorder* of in- 



driving these engini 
possible temptation to mnkG th 
ore more ways than one, aa evi 
intaudent knows, of makiog i 
duty. Of course we do not as 
not been taken to get accurate results; but nei 
Mr. Webb nor any one else in his position 
expect those to whom hia invention appeals t 
satisfied with anything short of a clear and del 
statement of the precautions taken to obtain ui 
poachable flgiirea. Mr. Webb himself would be . j 
satisfied with nothing leas as rogurds the invention . 
of any other railway engineer ; and wo have no 
doubt bnt that in due timi- he will supply all that '. 
ia wnnted ; but op to tlie present thm kind of ; 
information is Licking, and judgnicnt must tlicre- ' 
fore be suspended. 

The whole syatem may be deiilt with on u 
theoretical basis. Why, we miiy aah. should a 
compoundbe more economical than a uou-comjKJund 
engme T It is not necessary, fortunately, to enter 
into any discussion here of the merits of tti« com- 
pound syatem in preventing cylinder 
__j _.._(f ,-._. 'rtiowhc'--'- — '■- 



nd sucb like. The whole theory 






raftering attacks of gout 
liulgence. But it ia equally 
many others, especially ~ 



en, healthy in all 

<u the other side. Thus one meets with people who 
vnaume about a pound of butcher's meat in a week, 
r not even that. This fact has been fully brought 
lit by Dr. Uraily Hewitt, in his arltlreas to the 
ibslotrical Section at the reoout raiating of the 
iritish Medical Association. Hu has likewise with 
mch probability aisigned thin defect of diet • 






: ui ii.ji Kc..-.,., ni'altness" which ia 
among Uie ontecoilenti of uterine dia- 
The eiperienco of muiy proctitionaia 

a his observation. Ilinercnt causes are 
produce this kind of underfeeding —too 



may be said U 



Thus an engine with I^. cylinders, 
will dehvet ateach end of each stroke about 3'ii7 
cubic feet of steam into tbo chimney, and this steam 
will have a total preeaure, according to the apoed of 
tbeengineandthe point of cut-on, of from, say 
lODlb. on the square inch down. It is not Ukely 
thut it will fall much below J.'ilb. above the atmoe- 

Kheie when Ihs train is fairly heavy, unless on a 
dling gradient. We have here, then, absolutely 
wost^nearly 3'7J cubic feet of ateam per atioke. 
If the cylinder were augmented in lengtli, then it is 
clear tiiat the steam might be permitted to follow 
the piston further, and so falling to a lower pies- „. . ... ^ . , 

sure give out a great deal of power. In other the fastidiousdisinclination for fondwhich 

words, compounding a locomotiVB means nothing ;i languid in-door life without sulBcient bodQy 
"•■"•*•">" °iunientiug the cylinder capacity. It ] '•xorcise, tight lacing iiorluip?, and many more. 
Otitis not quite a fair statement of 'Ibesedifncuttieaareall mors orleesremovable, UD- 
..... cause in some instances the cylinder I Itas, indood, where absolute poverty forms th* 
capacity has remained unult4a«d. This ia only an . impediment. No effort should be spared to re- 
ar^iM^nt exception, aaa smaller weight of aleom ia i move them. The advantages derived from a diet 
uaed at each revolution of the driving wheels in i'L>ntaining a fair amount of sohd aoimol food oould 
such a compound engine aa that of Henscbc-1 with u at be obtoined from a purely vegetable or milk 
two cylinders only. Thus it iscloar that the cyhu- r.^gimen without cither unaecosparily burdening 
der capacity is virtually augmented ; in other cssea the digeative system with much surpma material, 
it is actually increased. But precisely the same yr, on the other hnud, requiring such rovolutionaiy 
effect may be produced up to a certam point hy , clianges as to ciuantity and quality of food and 
simply putting in larger cylinders. Thus, lot us ; times of eating uh would prokibl/ altogether pre- 
snj^Kwo that an engine with a given boiler power vsnf its generoladoplion, evou were that doiirablB, 
hascyiinders 16iu. diameter and :i4 in. stroke. If, ijito honaehold mana^ment. In our opinion, anch 
now, theae are removed, and a pair of 18in. oylin- < liongea are not desirable, aa being iuadeiinate to 
der* put in, the effect will be that of compotmding. -licnre th 
The engine can be worked mucti more eipauiive^ | 
than it was before. The experiment has been 
actually tried, and with such nusatisfactory results i 
that the cylinders have usually been lined up again 
but the roason was osnally tliat the load was in. 
creased at the same time that the cylinders wert 
enlarged, and the engine purfc ' 



ir purpose. — 









THE H&QHETOPHOVE. 

THE following account of an experiment on the 
effect of a rotating perfornted disc on the. 
Kjagnctic field ia from the jwn of Prr:f. H. S. Car- 
,--; hart, of Evaneton, Illinois, who call? the inatiu- 
,..,,, ,, , -, '^^^ n.ent. the magnetophone : -The experiment* of 

lOd fair rfav, there would wrhap. have been a jj^,, j,mcce. and oti.era, on the radiopl'onc. »^- 
savmg of fuel. If not, then the i^wpects of the ^^ ([,„ po«ibiUtv of interrupting, or at least 

oompound syatem are bad. [vriodically luodifybg. th.s lines of force i«.- 

It mu't never be forgotten that the conditions ti-ediog from Oio {rdca of a magnet liy means of a 
underwhichnlocomotive oporatesareofinramount disc of sheet iron, perforated with u series of 
importanc: in thiaconuectioD. A" arule, puasengur i.<iuidistant holes, and rotated so tliat the hole* 
locomotives of the beat tvie are so designnd and tliould pass directly in front ol tlie mugnetic pole. 
" ■ " y little work indeed is left in the 1 1 is well known U.Jit tlie armature placeil ~ "" " 

BCcam as II cscipes up the chimney. A glanco «! I [ioIbb of - --' ' ' 

the diagrams taken from such engines will show '• i^lrength c 
fl.at at high apeeda expanniou cannot b..- pushed ■'upenc- 
■ -"- -itb advantage. The c " - '" '— •' ' "-— 



^onds engiue.i. 



urly ii"fufi 
,.._.... ncy ia then 

v»ry great indeed. To such engines ut such times 
more cylinder cajacity would lie invulikible. But 
for reasons very welt underatocid, it ia highly 
ileairabic that the increa^ud cajiacity should be 

'' — the number of 

Much 



_ J magnet dimiuisiieB the 

the external field of force by fumiahiug 
.. faeilitiw tiir the fji-mation of polarised 
of particles from jwli to polu. This ia the 



supplied rather t^ augmenting the 
■ylindcrs than by increasing tbcirdiami 

engines, with th 



think, fro] 



inipoundiiig g. 



ludi the 
u cl^K' proximity to them. If a piece 
be placed over the polisa of a m.'igDet 
without touching, and magnetic curves be developed 
ibove tlie iron, tliey will be ' ■" '- 



110 paper abo' 
exhibit less i 

magnetic action tluiu when i-— . 

r>.'m'}Ted. If, however, a amail hole be drilled 
ilirectly os^r each 



leaa eharply defined 
hen the alieet-ium is 



..hich have do existence in the i.ise of the 

passenger engine. We may call uflention here to 
the noteworthy fact, that while passenger engines 
exert daily a greater horse-power thaa goods 
engines, they bum much less coal per train mile, 
and the reason is that the passenger engine is 
seldom or never run in full gear, wUIe the goods 
engiuedoes the greater port of its work with ateom 
idniittedfor at least AO or 60 percent, of the stroke. 
By augumenting cylinder capacity thia would be 






;vhe<i I 



tlie dijYohiped curves nhow 
llatiiictly the outline of thn hok'a. If, therefore, 
the aheet iron in tha form of a circular plate, 
[lierced with a nurabor of holes, bo nipidly rotated 
li.ftween the poles of a magnet and small Lnduction 
t.ibhins, the action of the magnet on the core of 
;ho boblans will bo poriodicnlly modified. bccanaB 
if the passing holes, and hence induced currenta 
through a circuit including the bobbin.. 



ided. The 
would be worked i 



_, __, , .. disc of sheet- _ _ 

of bi^er cylindei* than those J '^iclijito t»i«:KQS.y\a*vfti ■iii* ^: 

lA "fioe ^ii* '"'** 
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the lame chompian of the then^ in one of tho 
dty churches. Ha hulili that the doctriue o[ dinct 
deKeut of onamcapeciesfrompre-eiiBteut BpecLeB, 
throughoat the geological reconl, u provnl nnd 
certain. Ths procesii is from siinple to complex 
fcumi of life. Wd are approachiug a, complete 
genealogj of all existing uiimali, iiicludiug man. 
Facta conflim our belief that however constaat 
gpBcies may appear to us now, they have tieen at 
some time Yarmble. 

On the gtsud question of gladal action, numerous 
papers were read, accompanied b; discussion, in 
wluch the leading goologuta of tho country took 



rock to a depth of about 90it., to a point some 4ft. 
or oft. below the surface of the backwater from tlie 
liver below the falU, which are nearly lOUft. high. 
From this shaft > culvert eiteading about .t >ft. in 
height from the bottom of the shiif t is cut throuah 
the rock out to the river. Between the toii of this 
opening or doorway, and tbe buttom of the 



rock. 



long hi 



WATER POWER ¥03. ELECTRIC 
LiaHTINa PURPOSES. 

THE Brush Electric Lighting Company, of 
Bochsster, New York, have elected a gena- 
nting station on the west bunk of the Genesee 
BiTer, at what are called the " Lower Falls," in 
the dty of Rochester. It ia the intention of the 
company to utilise the water power of tho river to 
drive turbines, n^hich will be coonocted hy pulleys 
and belts to a long line of overhead coontersbaft- 
ins, from which the dynamos will be driven by 
bdtiDg. The followinB descriplion of these works 



UillU;/ Il-arld .—The w 

!, 100ft. long 1; 



po^ of atone and hrick, o 

and iubstantiiilly based upon prepared f oundaticdia 

•t nrious levels in the solicl rock. The super- 



jfl heights and fom 



is spanned across its vridth „ 

the root with nine trussed girders, which aupport 
the roof and the line shafting with its leaoing 
wooden -rimmed baud wheel, oft, diameter by 
4ft. Sin. face, and lU pairs of fast aud loose wood- 
rimmed palleys, 42in. diameter by 13in. face each, 
making 3(30 revolutions per minute, and connecting 
bj 12iu. belts with 18 dynamo machines arroi^ed 
apon the floor near either side of the huilduig, 
pTing them T,}U revolutions per minute, at an 
expense of 40 horse-power each, making a total of 
- 72v horse-power, aupporting 720 lights, equal to 40 
Uj^ilaper machine, or one light pfir horse- power. 
nte magnitude of tlie liKhts is not stated. The 
fMt and loose pulleys wUch drive the dynamos 
wer« furuishedby tlie Taper Sleeve Pulley Works 
of Erie, Pa,, awl they ore so coostructed and 



on a hollow independent beonug coacentiic with 
and surrounding the shaft without contact there- 
with, is thrown into gear and set in motion, so that 
aa the cam is continuously moved forward through 
the extent of its parallel arc, which holds the loose 
pullev in gear, tho belt is slutted on to it, when, by 
a little further movement of the cam. its inclmed 
part at the roar end disengages the clutch, and the 
loose pulley, together with the belt ond the actu- 
ated machines^ cease moviug aud remain idle, 
nntil the cam is moved iu the reverse direction, 
iettiDg the idler in motion, shifting the 
belt mto working position, and aettiug the 
machine in motion, when by the inclined part of 
the oppoaitc end of the com from that afore- 
tionedthec 



It is 



nthis 



is disengaged and the idler 

tact with any of the 

mplation to add niui 
•™ldin| 



„, Ji he driven by the 
mnie power, should time and circumstance demand 
it, making tweii^-sevcn ia all, producing 1,080 
lii[hts and requiring l.OBO horse-power. The 
power is tube obtained by the use of tn-o Victor 
Turbdue water wheels, 20in. in diameter, made by 
the Stawell and Bieice Mfg. Co., Dayton, Ohio. 
This wheel is noted for the extraordinarj- power 
developed by it, in proportion to its diameter, while 
■t the same time the percentage of power iu pro- 
eipendcd (according 



this wheel is that its compamtivelv 
for a given power causes it to revid' 



compamtively small diai 

'- — ■^- so rapidl] 

It of shaft 



ial]ra 



a considerable 
And gearing. 

Tbe situation and surroundings of the water 
wheels and their appurtenances in this case ore 
Indeed unique and eitraordiuory, aud indicate a 

boo, boldness of design, and thoroughnoaa of 
•xecatiou on the part of the projector, that stamps 
him at once as eminently uuaJilied to place and 



s about ojft. vertical thickness of 



jbays to receive water to supply .... 

wheels. At one aide of each stand piiw, and con- 
nected thereto with a short cylindrical tube, is an 
iron wheel case, with a draught tube attached to its 
bottom, and extending some 10ft, downward, ani 
entering the backwater. Besides the support to the 
stand pipes by their cooncction with the iroufor*bays. 
they and the wheel cases are supported .it their 
bottoms hy iron beams. The turbines are placed iii 
the wheel cases, and each one luu about ,'iKfI. iif 
steel abatting, 3iin, in diameter, coupled to it and 
supported hy bracket beariuf^ projecting from the 
stiuid pipe. Each of said shafts bus on it, near iib 
top end, a spur pinion 21Jin. in diameter by ITiu. 
face, 17 teeth, 4in, pitch, machine dressed. These 

Kir into a core spur wheel SDlin. in diameter, 
ving 54 wooden cogs, aud which is hung on near 
the bottom of a steel countershaft Cin. in diameter 
andCOft. long, on which, near its top eod, isa bevel 
wheel ttSin. in diameter, IBin. face, 5.') teeth, -iin. 
pitch, geaiiuE into a core bevel Wheel. 99' t^in. iu 
diameter, wiu a6 wooden c«gs< IHin. wide. 

This wheel isona short, hurizontal shaft, 6in. in 
ler end, beneath the 

iu diameter by 4tt. 
Sin. face, carrying a rubber bell 4ft. lun. wide by 

Sin, thick, which connects with the 1 
BBcribod 5tt. leading band wheel on the 



bund wheel, lUtt. iu diameter bj- • 
iin, thick, wtdSi connects with the heretofoi^ 



Bscribod 5ft. leading band 
[ shafting above, and drive 






The turbines operate under^n. iicuu ui xj.li'i, 
including the lOtt. draught tubes, and ore estimated 
to make aSii revolutions per minute, aud develop 
6Ti horse-power each, which, combined, equals 
1,144 horse-power. The couutei upright shaft 
makes 183'22 revolutions per minute, the coiintL-r 
horizontal shaft, with the lOtt. band wheel. 17^' i''i 
revolutions per minute, tbe main line shaft about 
399-9 per mmute, and H ' ' 

revolutions per minute. 



TWIST DRILLS AITD UlCHINES 
FOR OSINSINO THEIL- 

By Pbof. J. E, Sweet. 



correct, but occonung to my notion the bMt fi 
is npiiruached.' Let it be understood that I intend 
to say nothing except in praise of both the Si.'Uotb 
aud Pratt and Wlutuey machines, beUuving that 
both produce exactly what their designers intended 
they should produce, aud, too, what each believed 
to be the best poisilits form tor the work to be done. 
If the cuttiug edges of a straight lip twist drill 
nm iu rjdiul hues completely to the centre of the 
drill, then tliC cose would be simple, but being 
neither radial nor ruimiiig to the conbv complicates 
the case. In drilln of di9eii!nt sizes, and often 
in drills of the same sixe, aud in dilferent parts of 
the same drill, the conditions vary, so that then 
must be some sort of s compromisu. Any method 
of grinding that pri^lucts a curvccl surface on each 
hp produces soiuethiug approaching a cone at the 
point, and aa a true couo would not work at all, at 
tt would act as a centre and uot cut its way intu 
the mf tal. so tho form most nearly approaching the 
cone most he worse for that part of the drill, s^ in 
that respect the Pnitt aud ffhiluey method leavos 
B bevel along ths cutting edge of each lip, and by 
that means leave!) the point more uearly wedge- 
shape than the method of griuding a full curved 
surface. My own idea is that, so far as tbe cutting 
edge of the Up is concerned, it tbe griuding storte 
from the edge with a proper degree of clearance, it 
snakes uo difterence whether the following surface 
is straight, concave, or convex , provided the 
straight or couvex surface does not leave a point to 
drug in the hole. I>et tho Tigures I. 2, and 3 
represent the developed surface of one bp of a twist 



niuchiue : Fig. li a shape tHoy sometim 



:«"'! 



would assume if ground a stniight bevel, i 
which shows that the back comttr would prevent 
tiie drill from cutting. So far as the catting edee 
is conccmed, 1 beheve all would cut equally weU, 
but iu the ones shown in Figs. 1 and i the point! 
will be conical, and tho one iu Fig. L! wedge-shape. 
Atiy Gnn UBiu|[ twiiit drills exclusively Auds, I 



o actual weoj 



A largi 



irtioQ of the 



lar^B propot 
eokagc exjjpusc comes from the drill c: 
break at the bottonx of a deep hob 



when the direction of the fracturo is observed. 

When a drill, as gruood by the makers, hrcaki 
by being forced too hard, the break invariably 
takes phice as abown at A, Fig. 4. The piece 
brokcD off wedges fust, and uuless the machme is 
iiistoully stopjieiT a succession of breaks takes place, 
OS shown at ll. C, D. &c.. because each piece broken 
off wedges fast. The result of such a brook not 
only iuvolvea the cost of the drill, hut also sometimes 
double that cost of tho time spent by the operator, 
his foreman, and the committee of 4", in getting 
out the pieces of the broken ilrill. 

I have repeatedly domonstratiid that Uiia detect 
in the twist drill can be completely avoided, 
without impairing the cffideucy of tlie tool bj 
grinding, as shown in tho next page. When 
this drill breaks, it takes the form ^hown by the 
line E, Fig. .5. and the piece docs not wedge, 
li::iv;i;g tie drill frc.; to rotate. I have also 




f'C 5 



natural obstacles and s< 









cticol difficulty 



MOUt 32ft. horizontal depth by 'Mt. wide and 
Wft. perpendioulaT depth, down to a level with 
fts bottoot of the head race. The bottom of this 
hay fi about 46ft below the floor of tbe luper- 
wtimtait, and extendi ander it about '28ft. Ftorn 
thfl botton of this recess at its back side ia a shaft 
alwilt 12fL aqnaie, sunk perpendicularly into the 



result, than the Von Haagon macliiuc. One of the 
two machines first mentioned, the Sellern, it is 
claimed produces the correct form, but whether the 
result is like either that produced by that of th'^ 
Van Haagen or Kicharils machine, 1 do not know. 
It is decidedly different in its manner of working, 
and the devica tor holding the drill ia unquestionablv 
better. The other new uuchiue, built by the Pratt 
and Whitney Company, differs bom all the others, 
not only in design and melLod of holding the drill, 
but also in the shape of the point and cutting ed^ 
given the drill. I do not' know whether it is 



demonstrated by actual trial that j 
get any one, youug or old, skiUei 
so griud a drill, however many 
shown or made to ackuowlodge tbe s 
the methuil. I >luill probably coutini 
this to be tlie best way to grind a twi" 
miet with somi: man who can gef 
Hie sunie piece of metal, with the i 
of power, time, and drill, gromi 
wuy, aii I cuu vitli one ground ii 
possible that that if a twist driU , 

were available for grinding in tl 

would seem that the problem would b 
by adoptiiLg this fonuj, then pcopl 
induced to adopt it. 

Twist drills, however ground, up 
saving inveatmeut, though it is not i 



impoasiblata 
unskilled, to 

■uperiority of 

in drill until I 



.__ch holo it 
expenditure 

istyk>. It is 
liiig machine 

' nplitied 
slit be 
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3£r. W. Lies Cupaii^ : Otober 16, '* Life/* 
7 Kr ?. H. CiTMcier : O-itober 2S, " ComeU," 
-7 3Cr E- E. fijicbel: •Xtober 30. **The Rights 
- i :ii 7-*:=2i :i i£ ^r.TT.V/- by Mr. C. A. V. 
-=r_ .•-C7V=arr . vri Xc-T-TitWT ^. ** Food and 
r:- Fr*f:zL?."'JiT Dr. B. W. RiJianiflon. The 
J,- l.-<r=*» »-_ ':« illzjcnisd widh. ihe 0x7- hydro - 
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-o— -7 ttX):i=^ ilizjft experiments with electrical 
^^z^-ar^ i=. Pirii u% — •■*j*.4^wgr fn one particuLtr. 
-— •fT'i :**Ttr Wfc* ity ioabt that eng^eera. 
:=:^i i: licir parr zi zLt work ; but there is 
rn. t: i:i:c whether ** the estimated 
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: zi hone trams/* or, 1>eing 
f>:. wbr'iLs lOEe T^^ar? has not been made by 
:^rr HCTTiViiT. 3L GcTaldy has already pointed 
: .t :£iU ±£ -rx^ecae of driving cars fitted up 
wiii Tw: ^:c:« isi a half of accumulators is 

t-^cctinir :S ■<tionable.'* 

_■ -. :• _■- . ' 

^-.: « . 1 -'— "- JL^.TStx ■".iTirr conet>ming which misleading 

', L ."~. -■*. '■ '- !Ci3a2iai3 ir» zciie, is tho transmission of power 

"_ ':7 iersiiij. Here, again, there has never 

^'.: I. V ■_*^.:i I r- : r : i^- *Lr=.r :«e>ic l=.t irsbs that power could ]>e transmitted 

—r— '.:.:— T. ..z ----^ ^' V izr.: iri-rs rr -'-31 >; xii&<ienble distances by means of ck-c- 

— r^ 1 - -• : :=. -J. ? :: ^ --1 _■: - -.- izl. "S-^-Sr . "iiis when we find it :«tatcd that M. Mar- 

- -v;: . i^- T =:_ r. -_i- 1 ii .41 Z^rs -ibuiDed a return of 62 per cent, we 

I ■ i---7:iz:- .-_: -.-- r_-rr T-srr— *~.- "Jir Lsi : c :r:oi. The power of a waterfall about 

=-=rT '^•"1^ fr: zi <.rrenobIe was made to produce a 

- =i:C"rT t5sc: cqoal to seven hor8c-i)ower (some 

!•:■•: •':=a- 2iv? ei^ht horse-i^owor), which was 

irl-Mti =. working various machines; but no 

'_ frrc=i> iziirmation in afforded as to the actual 

« , - . . . - .-, -,' i=.-.'iz: ■;f powrr put into the lino at the other 

-:-_':■ - — .- 'i^z r Ls Thr Inrenational Society of Electricians has 

■zz.--- --!_ .-_i: "iL T=rLz. ':»rjc f :»3r'iied in Paris under the presidency of 

- ..^.. _-:.^ti"i yiriZS^^T oi Posts and Telegraphs. Th-; 

'~^' t — Ti.' =-.eang will be held in Alarch or April, 
iz.L tsjf ctdiiiar}' meetings on the first Wodnes- 
Lkr — T-x.'z month from October to June. Thr- 
:-riit:r-.r>- v&c:a are at 99, Rue de Grenollr', 

li" =e*r:iE^of the Electrical Units Conforenie 
-ji 1 trii hAs l-^r: postponed until April 2, 18S4. 

BdTJC y r-rder^k-'jli's oxp^i^tion in the Sop I i'l 
irr.-id. 1: -J uliir>hjui -ir. .'un-? 17, and proi.e«?dod 
: Irizt-.k i'.r ./itts. The voyage to North 
'.'T^-zzliz.'i WiS rr#uai*:-i on June 'l*i. 

3Ir. Wc'«:cr ».iillett. of Flushing, Lon^ 
I^Ari. :* trviii^J-i with the invention of a tele- 
jcicr :-y =iv-irj if which converijation can 
V .'arriVi on :-*:wevn points 2, GOO miles 
iTitr:. Tt: inventor"? object, however, is to 
.•::acn;; * telephone cipablc 01 use with the 
Atliiiti; :-i*:l-r*. The ivvice appears to consist 
:f i tin-i-litc di*: loin, in diameter, from the 
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' - - : '«"i> . - - ' — -r:.:*:^^ -r.: >-:r- .f whi.h projei.ls -a funnel -shitped re- 
S. - ^ :.'.:: i - -^ i^-' .1 r_.r .- *.. .rr.r.=:: -xTt*;;- * .2j.:-.r. • •n ie •.ppjsite sid-.* of the disc there 
■'*■ •-'-;■ — = - - -^"•^' -- l--;*'- ■- jt^: : - ■- ifviitins p-.'ints " held in position bv 



g p'juits neia m position 
nY:*?! at^iis. Th- se deviating points are needles 




V..' 



.vs. 



•- -.* :t.- - -ii'i -"* "■ * ^ --->•- -rin.i. .: swir.ii -1:4 ..ne or more, or all, the points in 

•- ~ . iV -~ ' - '. ... : l.li z'-r ir*: tI.:-?. ti.r .-.rfi::. Mr. ^.Tilltn is siiid to claim that his 

- ,-» _ :,.« 1. '_• :r . >.:-r,- i:r K\r.-.fr. ! :cn p.i:::*. coils, .in: batteries have about six 

^ - ■ -^ ;- 7 ■■ ..: ". ■ A' r.-':! Ir fr.. i>.r^ iv: t:r.:-stlr iv wt-r oi one bitlery ; but the chief 

" _- .7.1 .- -^i: • ." .'.r-Tiirjrjr ir. " i^ i:::r«? : f his invvstion is the rubber cushions 

.... ' ■- -_ ; ; .-.: :.j..;. r. ■■■ ri 1 . .:: Trith. ! tir. =^h whi h. thr net dies penetrate to make 

-.-T-.r.: -i w.rk. with \ -::iti.': »::h :::e -.T-vn-jiatod carbon. 
:..f ..til i irw::-.. , A stri-rs o: "Popular Evening Classes** has 
--• ^ -^^T-'Ket irriT-Kd f.-r the ensuing session in con- 



". V « - - ■ 






\« 






• ^ 



o ... 







■ til 
II 

til. I I 



• I I :. ■.- I. 
|i. I <iiii-ii 

I t, III! 

I » ■ • ■ ■ 

.,t I III ||l t Ml 1 . ■■•' 

\\ li.-n %\\- !«.»■ »■" . 
Ii I i «1.>(I «>< » * 

,U.....li ■ •!• i».lllH.. 

„..|. .1 u- «■• • •' » 
it.|ili. .1 lit liii- 

#»„ t 111 . ni'»n'J« ''•■■ 
•Iff- 



v. 



.\ 



-.' >. .* 



. I 



■ !■ ■ 

. -Ill I-.. : »■ 
II ti |»."-<. 



lalll • I 
III !• til 1 t 



tt I.I 

iri, ti 1 »k'H 






.« .• 






■ft I'.ii. 



B 1 
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y ■. >h . r : . # yj.h:V :: : : z :- Kdinbuinrh h:i ve 

* •:•;:-.: :\i '■ V .in .*:-.. r.y:i:-v^ donation 

'. :\ :. : "■ . >:.»:- :*. '- " :*"2iit :ee has j ust 

. •• . ..i .: .n.t »::li its work, which 

., ^ , -'i '- i. -.Lzivitakv a scientific ex- 

W.l; .! '- : ••-.!. r:-:::- :' the Firth of Forth 

'• = * * .i.i- i.-.r.: :vir:* -f ^J^- ^'-^r^'^ ^^^^ • •'^'idto 

'x i*'*i*h ii tV.Vriri. sMtior. f..»r biological in- 

.:!;:;;;.. .:;i :.s;^r.h." Itishcyedthatthe 

:-:.:■:: v.: ;.^v. t"*} 1-; :r. :--worrimg order by 3larch 

lU :h.' k';r.i:-..s* o: th; trustees of the Gil- 

'-.;• V-na. :ht^ vo^.:a^ittel' of the Koyal 

V-'-'rii V :^:^ H.i:: h.:v. Uvn able to arrange 

^ • *• " six " Penny Science Lec- 



Dittmar. The fee for each course of 25 lectures 
19 2s. od.. and that includes the use of the library 
and reading room .' The lectures an? delivered 
at 8 o'clock on the evenings s[>ecified in the 
avUabus. 

Mr. Fletcher, of Warrington, has recently 
added to his numerous inventions in connection 
with the combustion of gas a special form of 
furnace bar, which can be made up into fumact^s 
of almost any size and shape. \V -here a blaait of 
air is available, a special attachment is suppUed 
which will enable 1,000 cubic feet of gas to be 
burned per square foot of bumer surface per 
hoar, equal to, say, 401b. to 501l>. of coal per 
square foot of grate. AVith ordinary dny measure 



•tt 



it n ///' ■ ' 



.'\iv^** ' iho ':vture3 wiU be as foUo\i-s:— of gas, the bars bum about 100 euWc feet per 
j 1 V V^Kt : :.nd li/" lA^ Water, and Steom," by < square foot. 
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An eommnnieaHaiit i!unUd Ir addnuailoaeEomt,.. 
«j aiOLUu MlCHinio, 31, Tittriilocb^lna, Cema-ianln, 

M a-rfnawd Pan-affu Oritri la it made sauill 
t. Puuou EuwiBM, r-»— ■ 

•," In orisr ta fndliuilt refrrma. Cnmnrndeutt, » 
•pAibiir 9/ Eur ItlUr pronmufy interud, icill gMiol 
mnmrniytg Oi/ Riiato- of Ai LtUtr, ai mil oj 1^ pagi 






■sdreti (u keep ■ datte 



lan vJiat everybody does 
Uua tJtUc pittiuice of his 
le bodj- of pb)Tad[i ; a vlo 
»■ deiiTB tbiii orlgtuaL' 



OPTICAL UATTEBS. 

[21821.]— OtiE friond " Boir " dischargeB his 
•iiowB in BO miuiT diractiona that Lo must not be 
■nrprirad if Bome of lu that he has sinitt«ii try to turn 
him into atarget. AerBj,'iirda Bplicriculohromntisni, 
I caimot say whether or not I am tho first to tOQch 
upon it. Lilio " Bow," I should very much reioicB 
tomeatwith a book in which it ia thorouBhly in- 
vestigated. Cannot our (rioud givo ua sooiflthiQi; 
»«rat Airy'a work in this branch of optical matie- 

He is probably right in oswumiug that " mo-the- 
nuiftdnna tacitly aasumed that alti^ring tho character 
OI eurvea would seriously affect thn hulance of 

Sarical ahcmtioQ, and would produce hut small 
ot on colour," But, unfortunitelv, it is this 
neglect of small raattere whicli mokcH all tho differ- 
ence between a "(rood" o.g. Olid tt "beat" oue 
"Bow" must ho ttware that the connection 
between ap. and chr. aberratiouB ia as close us 
that between the atriun and the how, and what 
alters one affects tho other also, although it may not 



"Bow' 



tent. 



^ J, "Whereas it would 

mmni that haling deatroyed ap. ab. " 
ol radii, we may aomptimca plav conidi-ralile tricks 
with the nature of the curvo," It doos not se< 
■o at all. Iha chief part of chromatic error 
removed by a proper ratio of radii, and tli 
the surfaces are worked ao as to remove t 
■phericai and reaidusJ chromatic errors as much 
pomihlB. It we are to hahmee sp. ab. by cun 
calculated on the boaia of aphorical surfaces, which 
M.sofar as I know, the only way m which t 
tirohlem can be aucoessfully dealt with, there 
not much hbarty for phiying tricka with the natu 
.j.i. ^r_. .. y^y ^ posBiblo for . 



for rays of 

tmiler the hypctheais that ibe 

of the chroniotio aberration for 

wciphled according to their 

intoiisittcB, should bo a miniio 

naturally auggesled criterion for deterrainiuj' the 

most advniitngeoiiB value for the dispersive ra*'- 

and. althongb it did not differ very greatly fi 

the mothml chosen by Fraunhofer without leading 
to a successful istoo, it was hoped that the difference 
would be BufBcient to oorroct hia error. 1" 
objectivB was carefully constructed according 
these currts. though it woa first found necessary 
form 01 the apben^meter ao an tc 
]y increaao its dplicary. The eipcrrimenl 
yrored n failure. Tliough tho teleacoiio was floe 
from apherical aberration, thus proving the work, 
manslup good, the colour correction was decidedly 
too small. A careful rcmcasurement of the 
faces, and a repctitiDnof the coraputatioiut doc 
strated that ths theory was certamty at fault. 
" A recouiidaratian of the «-hale subject i;av( 
[te a different method of determining the 
appropriate vaino for the dispersive ratio. By 
~' qneition of limiting; extent of chromatic 
itiottinu not considered at all, hut only a 
condition u to the amanot of light energy sent 
^nr the geometrical focal image of a distant 
This theoiy (Am^ric.,.! Journal n/ .trM^a; 
Vol. XI. April, 1S7H), after having been once 
fonnidateJ, was so satiafaetory that there waa no 
doubt as to itu sui»^obb even before testing it ; hut, 
as what follows will show, that did not l^d to any 
neglect of rigorona testa." 

1 trust some of our friends who have access to 
tho above journal will let us have particuhirs of a 
theoiy which can give bo satisfactory a result. All 
ivo Kiveu any considerable amount of atten - 
the study of oplicai chromatics most huvo 
wiabcd to see it dealt with in a more satisfactory 
id this Dr. Hastings appears to have 
■■li. Oideric Vital. 
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of thai 

clover artist to work Biicli t „ 

Spherical, and still get tho combmi 






>uldB 



lyono. 



1 the a 






. .., _jw tho tinal surfaces differed from 
•phencity ? 

This may bo regarded as a sort of optical leaer- 
demaiQ ; hut I hove laboured in myeaaay to Bhon 
that itu, or at loaat may bo made, part otaregular 
•vitem of surfiico alteration. Lot us look at it in 
the light ot rcllcetiou. A parabolic siieculum gives 
no ahorration. WhyV Bi^canso its surface is of 
»Qch a nature as to send all tlio raya to one point. 
Joit so with tho object-glaEB : each of its surfaces 
Wight (I do not say can) be so fashioned ae to 
ttroctits own maident rays to ouu particular focua. 
There would then be no inhi.runt refractive or 
^ericol aberration, and if spherical error be not 
lattDducea, and cou,'«.)ucu[ly no positive and 
negatiVB errors, then I contend that the residual 
ffliromatic errors must also bo conaidcnibly lessened 
Can " Bow " ahow it to be otherwise 1' 

The really difficult matter coonocted H-ith the 
•OCoesaful application of mathomalics to the object- 
Slaai is to hnd what relation of foci, or— which 
pmes to the same thing— what ratio of radii will 
pest correotthe chromatic error. I have, oa yet, 
lO rule which will give thia satisfactorily! 



Chdinanly it ia said that tho foci should bo as 

--e powers ; and this, pothapa, might not be 
' laotly what the 






iould get to 

developed B 






fKroDt. if 

Dr. Hastings 

local proportion which »;....» ..■., ouhb- 

fBctoiy leault. 1 have no knowl-'dga of it at 
mttnt ; but I trust some Ain.;rican frimd will copy 
aU or jHrt ot tho articlo and semi it to thi^ao 
alumna. Our esteemed contributor Mr. J A 
toshoar has kindly sent mo two copies of the 
Aufcr™/ J/r„,„sfr, each contaming an article by 
Br. Hastmga : from the tjtat of theBe I make the 
ftjUpwmg extract . After alluding to the detormi- 
BUion of the refraotive indicea. Dr. Hastings 

"With the data thus acquired, the ourvas for a 
tam^-in^i. objective from the two ghtssea studied 



ABOHiaiEDES. 

[21822.]— In the" E.M." of August IT, IHfti, I 

notice a letter. No. iilTDC, from Mr, B. J. Hop- 

Idus, relative to an uuuxual apiwarauce Been by 

May 19, 1S83, upon tho floor of the lunar 

uiHLcr, Archimedea. 

It will, perhaps, be satiriactory to Mr. Hopki 
and to other renders of your paper who a 
rtudeuts of nrleonKraphy, to Iniow (hatbiBBtat 
ment deacriptivo of the rpinarkuble pheuomcnou 
which he lias called attention, has been anbs 
aueatly confirmed by a careful observation hei., 
' -' -ny knowledge of tho aamo having been 



Therefore, in finally purifying water by filtn- 
tioii, let it run over abundance of Bucface, And, 
while so mniiuig, let it bo freely ciposud to theair. 
A porous filter without avratinn— a inechunieal 
filter— is of some use. Ton can get rid of dead cats, 
mice, Hies, and all things gi-eater in least diameter 
the least diameter of tlie pores of the filter, 
uch which porea they try to pass. But what 
would he the use of keepinira muoa of putrid nuitter 
at the top of your filter? You do not thus get rid 
of germs, nor of organic matter, which is the hot- 
bed of geima. 

In the water whicl 



throuRh 



the I 



it lea; 



iKthc 1 



liter -■ 

Ihey may have reached tho water after it waa 
filtered, in one or other stago of development. 
ITiey were undoubtedly bred in the filtered water. 
Because, although the filter may have removed tha 
poultry, it did not remove the grain upon which 
chickens food, nor probably the eggs from which 
they spring. I, lor my part, would no raoro 
hesitate to drink such water than I would hositata 
to drink water from a brook in which theic wen) 
trout or tadpoloB, Nor would I more refuse to 
drink of water in which there wera dood organic 
matter than I would rofuse soup, or mUk, or beer. 

Aa to your cistoms, keep them covered, but not 
too clasel)-. Canvas ia better than wood. Light ia 
good. As to the cleansing of riatems. a very little 
aritlimetic will prove that if no dirt reaches the 
cistern from tho air, the average purity of thn 
water which is drawn from the ctstem is the same 
as that of the water which outera tho cislem. If 
you clean out a properly covered cirfem daily yon 
gain only in the benefit you derive from the 
physical eiei-cise. At all longer intervals, such 
cleansing is foll^. This ia of courae asfluminp that 
the water, as piven to us from the couiponies, is 
good. So it IS— eiceUent: London is tho only 
capital in Kuroi^ where ono can roly upon getting 
a elaaa of fair water from tlie tap. 

Then what ia 1' -' "- 

Because 



) of filtering tho cistern 



) 1-tth ot Jul 



long tho alimpt 



without 
prnviously sci 

On the Dvening of 
sweeping with a *ui. ucn. 
declivity of the lunar Apennini 
Buddenfy arrested by the uu usual' distinclnosa of 
the banda npon the *9nor ot Archimedes, a crater 
which I have, during tho l;ist ten years fteqiicntly 
and coTofulIy observed under various shades of 
illumination, so tliat 1 could scarcely bo deceived 
as to what I saw, and have several times tuhse- 
quently seen, pcrhapa more distinctly than your 
correspondent of Dalstou, owing to (ho cloaruess 
of the ntmoBphera in tliia part of the States. Tho 
doBcriptiou bo baa given, howover, strictly agrees 
with what I have olv<erved. 

It is to he hoiied that thia intereating nbjort will 
ho carefully scrutinised by the aid of the liighesl 
optical power that can he brought to hear ujiou it. 
so as to elicit, if poisihle, something as to the cause 
of ita present unusual appearance. 

F. 8. DBToaport. 

JcrscyviUe, Illinois, United Stiitca, 
September 1. 

A FENNY WATEB CLEANES. 

[21S'i;i.]— TnEBK Beems to be, tuat now, a scare, 
portly natural and 'partly artificial, about the 
vholeaomeneaa of wutor. in view of a dreaded 
nvaaion of cholera. Nobody knowa, on direct 
evidence, whether cholera or fever be due to ^■eruis. 
The cvideuca ia indirect. Such illnesses, or rather 
their canses, may he brought, like thistledown, on 
the wind, or like rinijworm, they may be brought 
'"■ ""' "- ""Tind contact. 

.... of ill multiplies quickly. Itiathern- 
f ore like yeast. It is stopped by the heat of hoil- 
"ig water. So is all animal and plant Ktc. 

Thc! liaUince iJ evidence now, I BuriwBe, is that 
catchnblo diseases are duo to living germs. 

maybe taken for granted tliat one and 
hviiig thing, whether plant or animal, 
cannot live long both whui wholly mid pcnnonpiitly 
niri'>rEed in water, and when wholly and jiernia- 
lently inimcrted in nir. 

It there be a germ whnso habitat is water, and if 
t be exposed to the air, it faints Rud then dies, and 
! straightway burnt up. Yoo will guess now that 
he mora] of the penny purifier ia oi'rotion. 

Subtle aa the disease germs in water may he, 
hey shall not escape the touch of the oxygen. 



d so, to come to the jienuy filter. Take a 
r-pot Dud a brick. You can get tJireo flower- 
for a penny— also three bricka for a penny, 
over, let us say a flowerpot and a brick for a 
penuy. Bi-eat tho bottom out of the flowerpot ia 
such a way oo to leave edge enough to hold up half 
a bricktuit. Let one corner ot tho half bnokbat 
Bbiud out throiiKli the bottom lioip. Braifc up tho 
rest uf tho brick into bits about ua big as a quiirtiT 
of a walnut. Tlirow them into the pot. Soak tlju 
whole over night in a pall ot water, and let It 



Let tho water you want to clean drop upon tbo 
middle ot the chips of brick. .Vfter a few hours 
the wuter which drops from tho bottom will Im 
wholesome and fair water. Moat liltem protend 
rify waloc mcchnnioally. They clarity rather 
purify. Othcis dejiejid upon some curious 
proiiorty iif thn medium, like animal charcoal. 
Such cunning maltetH, liave to be fivqucntly re- 
-iowed. ITiB purifier I Bupppst tombines a nither 
oarae filtration with on effective ai-i-ation and 
omrtliing of a spceifio chemical action as well. 
But its beauty is Its cheapness. Only one penny, 
s good as ony other, Fzedk, Quthiie. 
■ucc Schools, S. Kensington. 

OHNAMENTAL TTJBNINQ AND THE 
PBOFOSED STANDARD UANDBEL. 

[ilMi.^— Is reply to letter 2irs5, 1 hi 



rlucei! 
Society's 7["ii™/(Sc 
"' A iTiircaeatfl 



■fl). 



uical 



. . .. inngitudiiinl section of the 

standard inaiidroUnciBe, with its steel collar and the 

irtion ot lalhe-hcnd wliich carries it. 

Fig. B roproaenla tho orOB.1 sections of tlie man- 

■el-noae. The outer circle repreaenta tho ctosa 

rtion nf tlio cylinder base, which should bo 

1*031110. in iliamctcr. llio next circle repreneuts a 

133 aectiou of tha full nose l»i-foro it ia threaded 

it, and should be lin, iu diameter. ThocKceuttie 

■cle reiirusenta a cross section of thu noae after 

baa been thread''d out, and should be -9iu. iu 

diameter. ThLi scctinn of tlie threaded iiora is 

pnirtii-illv a circle, though not exactly fo. Ita 

ex.-cnlrifity ii half Ihf d.-irth of the thn>ad, uurl its 

figure will alwiyslw th.- aanie. wlutteviT I»it of 

I! iinae ia ciil Ihniugh; hut. as Uie BeetJon. 

ivi-rai* the acri'W this circli: will rotnt'i ujion its 

[11 einlre. It (hows the extent to which flic nuiu- 

tl-nofr ia wr-okcnud at ita bare lij- tho pce- 

iit piuutico of turning out the tliTpaU. In tho 

andrel bi'rc represented this tiurniug out of the 

read merely to ita bottom would diniiuish tho 

Dss-tection area from "SKlii to Sl'l} tijUBnf inch. 

TliB tliird concentric circle representa tlio outline of 

the atem of tho screwed nose, and should ho -Siu. 

in diametir. The in»Ermn,t cii'cle (In.wa the Imw. 

of the mandrel, and ntwvAi XiK •^wi.'m.Sw-w.s'wi. 





A. 



fr.im 



• Z^- 

k."*. 



■ -" " • "iir. :-: " :: :t araiis of a 

~— ^■^- "— :r -. ■_:■.- -U- : :h-. cylLudei 

- ' -« - ■ -c r , J. .:■- ;:j marjfin. 

";— - ~- ■=_ : -- 1- *f :: :^ tumed ofl 

- ~^ ^« -fcii^ ;-:-?_ : i: *: n ::• leave the 

- -= --* :i:ii .:■: .zz.-rr -rije of the oiid 
•■-=^ ~ - ':i=.r-i i; >: • ff::n tho liithc 

-3. ■• =^ -» ■ TT—r-.t ii-i ri^ :£ tlie iuiiec 
— = =- ^ :- ^sz 'jL. - Linetar at iti 

:—£!«.-—-? *r 1- i^.-^cirj i:*n to straw- 

^ ^3fca. ±= :7::s.isr 'zas. Jid the thrtad 

«f !^ "f »".i:i rn-rrj ;r iiAmond dust 

■^ —-e --irlor* me and accu - 

^ ^. — -1 — _ — _— — !--iziis?ss jii i.* interior of 

= i=^ mr. WL-n carefully 

r & 'w -'"r ±u=.e in a dork room, 

"s^KKSsi rr— -i»ii nri*ce intD tho eye 

* - T^ii:*.--! ir.ri a ixed mirror, 

a-T^ J 7*-s- .T-ji^ in its collar at 

Zir sc^r ^ril: i-e well fitted, 

1 aJ.tt ij. :7.:^i:r ind maudrel- 

T '-1 : :Ji^:k, 
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1^^"- - l.T^ 
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^i^.— m.r'^ 


- "^^T - •^ 
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^T • jt. z .aezr'isr k :='.Leii :i* «: fir as to leave 

. .air j:. z 2c=. h i3si izutsd chack. The 

^. 2::i:s:--jiai c.'s^'-aa >* *njirx«»i ^: i-»»2iu. in 

TS. T -"Ta.. vLi :be drst half ol 
r "!clirz*i to lOloin 
u r:r tin =:■« screw, 

■=!:«*;—*: that its top 

sst' --* I*: aacs ^af = 7»--ri:.Ti :i: iies^roorethc 

k r-Trs-icus 3ft7 ':« f-^r threaded 

-rrz -aft iue iziL if '±.i c;:tter have 

Cftptf*! isii sbC the thread will be 

:- XT T la sir?, i*^"*"-^ ^^ exteraai 

r ir z^-m- -f — '-'- —*"*"-' -III r: 1 •."♦.•ji. in diameter, 

tr- r 4. A 1 rr «_-l~ s?.ii i A^ir? f:r tie crlindei 

-i-w . _ . - - . .... - -— -J. .^ •...-34_> -ic— ^ % j:^. aml Z!:* «tj* xiaJi.:M»3ijici»»*ii^tiy Kande< 

— --. «. ■SaiT x:r - -^ «g T2i- sji*^ -let the cvlinda 



r 




:iw v:a.-:r fc^T^rTT a firs. kZ'i =i»y allow space 

.* ^.-^ T^ a zzs'sstr 7-sL^; zzA.c ■■".'.i the sLinarsl 

oa. =1-1- -smrs Tit =« Tar* -x 3tf :iii:£-iir»a.i aast be 

3j£\_l- -zz -f «. wz. «»-s -i.3i: AJc.i:lilf i tvira of the 

C-. -- u -i:^ lufc X "Si: zj&e. ani the chuck iBce 

» _ _ _ -_ _:_ - i_-« J A_ 






2if =.Lrir:l face, so as to 




scr^v?. I: ^ ihif s^jlci: ani s.>f: suitable thread- 
rxTf ::r a t^'r^ilkr n.*^ z* a':c^: ±^ ^t. 
», - — _ - . - . -^1. - r. --^. — ... •• ::i w:rk ::nr:rp:rt«f«i by th* bock centre it 

*-"■-■ ^^ - "^ "— '■; — *. . i" _ , ' -L .>: • - > -*»- •- ir-r» J :f fi."^ '•'— "r* :=rvrtAn: n:t'?c all:w' the in%mal chucki 

" " ';2ff st.:.T-JiaS.-c •* - ""'»• tJ TTrrats cr rvrclre, »c as tc de?cx:?nte the truth 
.^^ 5^*^ 1 jciiii.-i iJw '.i \ii ."."W- Tc* preTcs: this 5u:h chucks may be 
^ ' h-=I i n F*** ^r * ^^V '''-u'k screwed on outside 

thz* =..-«. Br this all chucks whose base is not 
Ijjv^r ihm the stem <si the caandreUnose may be 
»:LLr £:ced. while those of lar^^r size may be held 
^r ftai«iy-pin*. or bayonet catches, between the 
^d.:k C'i the internal chuck base and the top or 
extsnrr of the cap chuck. The half -turn of a 
d:uble screw-thread might be made to ansvrer 
perfectly in fixing these snudl chucks. 

T:ie steel collar should be coned so far as to sit 
SL'Iiily in its position without shifting backwards 



•"■ — 



•t a - — 
.■a *-■ 





_.-^-«M fSuCSl 



-'. "• * -J^^ssL *ii :: w"^ ^ f .''sni under prevnre from the other centre when driUing 
'^^: ^«^--t' w-ci. Vie «3a *P** » ^ turning heavy work. The larger its longitu* 
^r " 7^r"Iki ^ bMTSs a iaTaiu- j tudinal snzfaoe for the support of the mand^l neck 
' "^^tr^./^^^as aDPhaacM. The the greater its endurance, and the more ligfatty 

--'*■'?? -^ ^2 SToTWi" M^ '»«■'» of the diminished tenden^to 
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arm, which in many cases ia rerj useful for carrying 
wheolwork to co-ordinate tho movemento of tools. 
&c., with the rotation of tho mandreL If not 
reqnired for this purpose, it serves to give fixity to 
the collar in which the mandrel rotates and 
traverses. 

The question as to how a working mechanic 
ma^ test his gauges is one to which a very 
satisfactory answer may, owing to the munificence 
of i&ir Joseph Whitworth, now oe given. On appli- 
cation to the Standards ofiioe at the Board of 
Txade, Whitehall, a grand series of most accurate 
gauges may be used by any intelliffent working 
man, and by them any gauges that ne may make 
tor himseix ma,y be compared and measured to 
the extreme limits of mechanical accuracy. In 
measurements of size, Sir Joseph Whitwortii has 
shown that the sense of touch is vasUy more accu- 
rate than that of sight. James fidmiindB. 

Grafton-strect, bond-street. 



THB PBIZB B8SAT ON THB OOICPB VSA- 
TION BAIiANCB. 

{Cwehided from pag$ 18.) 

ChaptbbIY.— It is desirable that a statement 
be given of the causes of error, and of the Laws 
that connect the changes of Temperature with 
the times of oscillation. 

[21826.]— The cause of error of the compensation 
balance is simply this : —Tho balance in heat does not 
approach the centre fast enough to exactly com- 
pensate for the loss of the elasticity of the pendulum 
spring ; and that in cold it recedes from the centre 
too fast, or does not act in a g^eometrical ratio to 
exactly compensate for the spring's elongation by 
heat, or by its increased elastic force in cold. 

The Astronomer Royal, by a series of experi- 
ments, in tilie year 1869, tned upon a chronometer 
with a plain uncompensated brass balance, bv which 
itwassnown that there was a uniform aecrease 
of rate for equal increments of temperature 
measured by a mercurial thermometer, amounting 
to 6-11 sees, in 24 hours for each degree of 
Fahrenheit's scale. I believe no other authentic 
table was ever published in this country, although 
the celebrated geometrician, Daniel Bernoulli,* 
conjectured the same in 1747. It was established 
as a matter of certainty by Berthoud in 1773, with 
the following result :— One of his marino watches, 
in passing from 0^ to 27"* (Reaumur), 32'' to 92^ 
(Fiui.), it was foimd that the loss per diem by— 

Seoonds. 

Expansion of the baUtnoe was tfS 

The lo« of the spring's elastic force 812 

Ekmgatioa of the spring 19 

Min.Beo 
8ocs ... 898or6 8S 



brass balanoe of 6-11 seconds for eveiy dej^ of 
tem^raturo. The change is regular and uniform, 
poKSing through heat, cold, and intermediate 
temperature. Many watch makers are not aware 
of this great error of 6-11 sees, in 24 hours for every 
degree of temperature in a watch with an un- 
compensated balance ; and before commencing the 
adjustments of a chronometer or watch, it will bo 
well to consider the amount of error to be com- 
pensated for in a range of temperature of 60% 
which is 6^ minutes ; and this error the ordinary 
compensation bolanco will correct to within ^\)th of 
a second for every degree of temperature. From 
what has been stated in the former chapter, the 
error has been shown to be six seconds for 60^ of 
temperature. This error, strictly speaking, does 
not cake plaoo in geometrical progression, nor wiU 
the error DO so much as one second for the first 10 
denees. As the balance is nearly perfect for 10^' 
of Fahrenheit, provided that it has been accurately 
adjusted, sav at 60^ or W*, Mr. Hartuup, of the 
Liverpool Observatory, in his report for 1872, has 
calculated with mathematical precision that for a 
variation of 30^ from the maximum gainin{|[ rate of 
the dironometer the loss will be 2*7 daily, and 
that this error for a longer range of temperature 
increases as the square, as per table, — 

Seconds. 

For 10® ^ 0-3 

For 20' 1-2 

ForaO"* 2-7 

For 40* 4-8 

For S*.® 7*8 

For eC 10'8or36timeii 

the amount of the first error of i',jihs of a second 
for 10®, and so on increasing as the square. But by 
compensating the balance and dividing tho error, 
the zoUowing results will be given by a chronometer 
timed in 60® range of temperature— 



At 90® 
At 80® 
At SO® 



Seconds. 
00 
2-7 
0-0 



and on the other hand, the performance of the 
same chronometer with all the error oarried^overto 
the cold would be 



At 60^ 
At 90® 
At 80^ 



Sec(«dB. 
00 
0-0 
6-1 



but for all practical purposes, and without going 
into mathematics, and in this essay it has been my 
object to avoid all calculations but those obtained 
from practice alone, I find the error to be rarely 
less than 3 seoonds, so that in 30® of temperature 
our calculations coincide within ^oths of a second, 
and in a range of 60® of temperature within ^^-th 
of a seoondf so that the mariner by this method 
may determine the rate of his chronometer to the 



BOYAL 0B8EBYAT0BY, OBEENWICH. 

Bfeon Daily Dates of Experimental Chronometer, Charles Frodsham, with a simple Brass Balanee— i.e., without 

Cwnpensatton. No. 8148. 

















Mean daily 






1860. 




Mean 
daily 
rate. 


Diifer- 
ence. 


Uean 
tempera- 
tare. 


Differ- 
ence. 


variation for 
one degree 
of tempera- 
ture. 


Nature of Trial. 








Seoonds. 


Seconds. 


Degrees. 


Degrees. 


Seconds. 


■ 


June 


22 to Juno 


26 


+ 46-9 


• •• 


68-7 


• • ■ 


• •■ 


) 


Do. 


25 to July 


2 


+ 21-6 


24-8 


71-4 


2-7 


• • • 


\ In chronometer room. 


July 


2 to Do. 


6 


+ 10-0 


11-6 


78-2 


1-8 


6-44 


) 


Do. 


6 to Do. 


9 


-142-6 


162-6 


99-8 


26-1 


6-88 


^ 


Do. 


9 to Do. 


16 


- 131-9 


10-6 


97-7 


1-6 


6-63 


Do. 


16 to Do. 


23 


- 46-2 


86-7 


88-8 


18-9 


6-22 




Do. 


28 to Do. 


80 


- 46-4 


0-2 


88-0 


0-8 


• ■ • 


) Exposed to heat In thegas stove. 


Do. 


80 to August 


6 


- 101-1 


66-7 


98-7 


10-7 


6-20 


t 


Angust 
Do. 


6 to Do. 


18 


- 121-0 


19-9 


95-4 


1-7 






13 to Do. 


20 


- 28-9 


92-1 


81-8 


18-6 


6-78 




Do. 


20 to Do. 


27 


+ 11-8 


40-7 


74-6 


7-2 


6*66 


% 
% 


Do. 


24 to September 
r 7 to Do. 


8 


+ 64-7 


42-9 


66-7 


7-9 


6*44 




Scotembes 


10 


+ 6)-6 


6-8 


66-4 


0-8 






10 to Do. 


17 


+ 88-9 


28-4 


62-7 


8-7 


6*82 




Do. 


17 to Do. 


24 


+ W9 


8-0 


61*9 


0*8 




un chronometer room. 


Do. 


24 to October 


1 


+ 66-6 


80-8 


68-7 


4-8 


6*81 




Getober 


Ito Do. 


8 


■f 42-7 


18*9 


69-0 


2-8 


6-06 




Do. 


8 to Do. 


16 


+ 77-8 


861 


68-8 


67 


616 




Do. 


1ft to Do. 


22 


+ 103-2 


26-4 


69-2 


4-1 


6-20 




Do. 


2*2 to Do. 


29 


+ 1680 


64-1 


48-7 


10-6 


617 


/ 


Do. 


29 to November 


6 


+ 168-4 


0-4 


600 


1-8 




\ 


November 6 to Do. 


12 


+ 18«*-4 


12-0 


47-8 


2-7 


4-44 


f Exposed to extexnal air under 
( shed outside north window. 


Do. 


12 to Do. 


19 


+ 226-2 


44-8 


40-9 


6-4 


7-68 


Do. 


19 to Do. 


26 


+ 206-8 


18-4 


43-8 


2-9 


6-86 


) 




ia3-83 






6 to July 9 
r 12 to November 19 


- 142-6 
+ 226-8 


} 867-7 


99-3 
40-9 


68-4 


103-S8 g.j 






17 ^" 




July 
Novembe 

• 


•6-30 


I Mean daily variation for one 
1 degree ox temperature. 



^Hiesame 




oelexated on its rate. 

ilts :— Mean Temperature— 88®, 66®, 

seoonds losing. 



By a study of the table published by the 
AfltKmomer Boyal (see above), it will be seen 
that the error is the same with an unoompensated 

* C Pkodsham oq "The XMxduonism of the Pnlflni*ft 
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greatest exactness, if he will take the trouble to do 
so ; he should always be informed of its error in 
the three temperatures, or be informed of the 
temperature his ohronometar has its mu'witniifn 
gBimng rate, but to long as owners of duonoBueftoei 
allow them to be rated ^ aayoiM^dSboul IShAwg^- 



ances for determining the eiTor,^so long will they be 
kept in strict ignorance of the error of their instra- 
meuts, thus ])roving Uie error to arise througli the 
balance altering its form by the elongation of the 
arm by heat, and the shortening of tho same by 
cold, carrying with it the rim ; thus altering^ its 
shape, and not remaining a true or a perfect circle 
under all changes of temperature. Tlie balance by 
its proper adjustment can be made to go accurately 
at two'iK)int8 of the thermometer, but at no other, 
as seen by the diagram Fig. 1. The arcs of tjie 
balance, being composed of brass and steel, are so 
affected by heat as to curve inwards, carrying the 
weights upon them nearer to the centre, and thus 
diminishing the effective diameter of the balance at 
tho same time that the strength of the spring is 
relaxed, but the .centre of gravity of these arcs does 
not approach or recede from the centre in a straight 
luQO. Excess of curvature would causo each arc to 
take a spiral form; and in some positions the 
weights approach to or recede from the centre faster 
than in others. Hence it is found that as the arcs 
straighten outwards, the amount of movement in- 
creases in a ereater degree than fha spring becomes 
strcngthenea. If we connect the centre of gravity 
of the compensation weight with tho junction of the 
arc with the arm of the balance by uie dotted line 
^, we shall see that a decrease of temperature, 
strengthening the arc, increases the lengtn of this 
dotted line. The amount of onward motum is, 
therefore, groduallv increased as the temperature 
falls, and with it the inertia, and tho chronometer 
loses. Drawings have been made, and theories 
asserted ; but I clearly claim, by comparison of the 
tables given by the Astronomer iloyal, that the real 
error of tho ordinary compensation balance is one- 
tenth part of a second for overy degree of tempera- 
ture, and that the balance of ordinary construction 
is capable of correcting, and does correct, niiie- 
tenths parts of the whole error of G| minutes for a 
rwge of 60^ of Fahrenheit's thermometer. 

This is the true cause of error that cannot be 
compensated for without the addition of auxiliaiy 
compensation or check-pieces, or by balances of 
similar construction to Mr. Hartnup's, Mr. E. J. 
Dent's, or Mr. Kulber^s— the latter^ as before 
stated, apparently combining the princiides of the 
other two gentlemen's inventions ; but in a com- 
mercial point of view no balance for general good 
performance has taken the place of the ordinazr 
constructed compensation balance, which, if weU 
and properly adjusted, its error is diown, and takes 
place as regularly as temperature is indicated by 
mereuxv on the scale of a thermometer. 

In tne works of a chronometer or watch the 
barrel and fusee revolve so slowly that its motion is 
quite imperceptible ; and through the teeth of thia 
wheel is conveyed the power or force which puta 
the whole instrument ib motion. Ajgain. the escape- 
wheel revolves with great rapidity, out with bo 
little apparent power, that a very uight opposing 
pressure will stop it altoaether. Loss of power: 
from failure of the oU, friction, defective compen- 
sation, where will be the fine performance thea 
unless the chronometer has had its isochronal and 
compensational adjustments carried out to all in- 
tents and purposes ? The chronometer representi 
itself to be a timekeeper (with an error it is true), 
which can be tabulate (with a degree of accuracy 
almost to determine tho longitude within a mile for 
any distance. 

Ck)NCLx;sioN. 

In writing this Essay on tho Compensatioil 
Balance and its adjustments, it has been mv object 
to adhere strictly to the conditions for which the 
essay was to be written, and to ^ve as much prac- 
tical information upon the subject as my humble 
ability permitted. I have carefully avoided all 
theories and probabilities, and given results obtained 
from practice and experience. Much has been 
written upon this subject before, but it has failed to 

£*ve that practical information int^ided, and they 
kve been mostly theoretical publications. The 
chronometer maker looks to the seconds-hand, 
which tells him its true tale ; and how often has 
this hand denoted the tale of unsuccessful jplana, 
falso theories, and great disappointment ? if thia 
essay will prevent more of this loss of time and dia- 
api)ointmeut my task will have been well fulfilled. 
In every good dironometer the practical and honest 
artisan imparts to it a value that cannot be seen, or 
displayed upon its highly-polished surface or outside 
case, which are looked upon by sotne penotu as a 
thing of more importance than the intrinsic merit, 
or unappreciated talent^bestowed upon the chrono- 
metricafad j ustments. The time ana talent required 
in brin^g instruments up to t^e high degree of 
perfection required for the especiaJ p^ormanoe of 
high-class chronometers, such as I have alluded to 
in Chap. III., is known only to those who devote 
their practical skill in endeavouring to attain this 
degree of perfection. Excessive competition and a 
false endeavour to please the eye have caused many 
men to loee sight of the requisite adjustments toe 
ordinary compensation balanced chsoos^icfifo^sst ^e^ 
capable of.aaaSa ucXtob!^ -drrmbbmcj 'QoaX.'-^.^to^A. 

\Qk»^<A«i\aa^asAvA\aabS!Si& Vi\an^5satR8Bfl^«w^«w 
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[2183e.1— fisruwHti to Mr. Stretton's letter. 
n^ 16, I would agmn Biplsin Out the brakn! 
tnum u nmniog on the Lukaud and C&radai. 
Btilmtf doea not npMMnt the fnlirt dni^n ; tan. 
eaueqventlT it ii not urged or uaumed that &> 
then ezhiUUd it oomplisa with the Beard of Trade.' 
ooiditioni. It has bMn explained that, owiug tii 
minenl trucks nnfltted with connectioos beingruii 
between the engiue (at prteeut ■!» unfitted) and 
the coaches, the brake was "returned " as no4 
ooopljiiig. 1 hare bean endeavouring to aiittv.- 
eren ths non -technical itiadeni that the coaches 
weM fitted with the appaiatui merely to prove (ae 
it ba* amply sacceeded iu doing) that the apeeJ of 
a tiain can be as readily and effectually checked by 
• liinpls mechuiical arrangement actuated, uot by 
an esfeiior loieign energy, but by the momentum 
of the train itself. It ia true up till now no brakes, 
whetbei mechanical, or atmoapheric, have proved 
enHtely satisfactory. This is admitted on alTsides ; 
the ertrams diversity in the eystems used concln- 
rivelj; showing that no decided approval eiiEtB 
Buffioiently to warrant any one of tfiem becoming 
I brake. It is comodered by many 



1 ordinary ooniftge aile. I trust, with Mr- 



number irf vehideB Bt once. No doubt at present 
Wiy considerable prejudice ejtista against mechani- 
oal Diakea. and greatly deters their receiving tho 
attantiOD ttiey denerre. It may aLmoet be regarded an 
an axiom, that the Bimpteat meana of securing L 
Kanlt is &e best ; therefore any apparatus capable 
of obtaining all the advantages and ujor?, must 
eventually supplant those complicated arrange- 



ts wholly dependent upon a 



reqmred. 






e approaching, 
t your reader* 
proStahly em- 



moBO. auDBS. 

J!1830.]-TSE long evenings ar 
I am sure that a great many o 

would be delighted, as well as be , 

ployed, if some of your subiicribers who 
perts at the preparation of micro, slides would 
give clear aud detailed formula for their prepara- 
fion, esiiecially for tlie preparation of those from 
chemitils, many of which are so splendid with the 
pohiriscope. 

I shall be pleased to add my contribution to whit 
I now suggOit, lun-inp for some years successfully 
made many «ucb slides; but have often signally 
failed by reason of the vehicles used for mounting 
them, dissolving the crystals. Information on aU 
these points would contmue your valuable weekly 
as an "educator," and be hailed with great satis- 
faction by many of your subacriliera and reodcrs. 

if a "Micro. SUde Eicbonge " could be esta- 
blished, it would be another great boon ; as when 
an operator has his arrangements made he can 
easily produce a dozen; whatnot required, to go 
in exchan^ for what perhaps he has not a faciUty 
lor producmg. B. W. A. 

LEOAIi SBFLIES. 

[21.W!.]— HOLSE AND Hedoe— Dajiaoe (-ili')3.) 
A. had a right to let his horse graze upon his own 
field, and if ha strayed into the querut'e field of 
com adjoining, then the only i^estiou is whose 
duty was it to repair the hedge Between the two 
fields ? If A. is right that his horse strayed through 
a hole in the hedge belonging to the querist, then 
he is not liable. The only way to decide the ques- 
tion will be by an action ax the county court for the 
value of the com damaged. The expenses of the 
Taluer can only be obtained if they are allowed by 
the judge iu hie attendance as a witnea at the 
heonng of the case. 

Bdileikq SociETlr— Sale of Shabeb (.ilj61).— 
This looks like an actual sale of the shares, as tho 

C' « was agreed upon, a deposit paid, and the 
ke banded over to the buyer. It this was all 



carefully by all concemed. 1 have just publisbe*] 
the whole of the new Bankruptcy Act, with an 
introduction and notes, which I can send by poet 



OHIKS OliOaX SAEIHa 

[21832.1— ViRiong a 
vented the completion 
Clock making, and I must apologise tot the delay. 

The hour striking train was last described. Fig. 
4 shows the chiming or quarter train. The barrel 




"Hay 2-), 17R1. Double. Taiy nneqnal. L. w. ; 

3. dusky r. Distance 1' n' la*,not accurate. Poti- 
tion 22° 31' >. following." Sir John TTBpr.|wl, in. 
his Synoptical Catalogue of bis father's obaemtioBa 
(Mem. K.A.8., Vol. XXXV., p. 91), writes:— 
"AB 1782'359 112'52= 1 oba. AB 1781-392 fiOOT 
1 : : obs. In printed Catalogue :—" Distuioe 
= r 5" \(X'\ corrected in margin by C. H. [Caroline 
Herschel] to fi!r'4 ". Correction verified." I find 
the following in the MSS. :-" May 24, 81, 59" 4"" 
[written over some figures, evidently 1' fi" 10"', 
which have been erased with the aid of a pcmknite] ; 
superficial meusure very unequal the small one 
Teryobscure. Ma¥l2,82. L. w., S d r. Poait. . ■ . 
2*2' 30' I. toll." It is a little strange thatastha 
paper was read before the Boyal Society on Jannaiy 
lUih, 17H2, the date of the measure of the anglo 
should he eiveu as May 12th, I7S2; but thismeasnte 
wosprobaUradded later on. "The star was next ex- 
amined by Sit J. Heiscbet and South IFhil. Tnmi., 
CXIV. (1834), Part III., p. 410). 
It is placed in the Ap^dix as being one of thoas 

II 1 '■^T measuied, or of whi(£, from theii 

. dimculty, the obsorvationi are too nn- 

be received aa sotislactory." The flrit 

measure is stated to have been made on Hay 28th, 
1322, with the frc feet equatorial, pomtion 
23' 45' ../.distance .■)1)J29', " little better Ouw ' 
guessing ; aud tlie star was again observed wUh 
Uie same instrument on April flth, 1823, positialt 
W .W ".f.. distance "about CU scoonds," and 
mtntion ia made of a distant third star, pieciBelyin 
aliuewithAB: the -• *>■- * — ■ — ' 



plete, and t 



w liouB by the seller, the sale was 
had better sue the purctioser tor the 
giving him credit tar the deposit as a 
account. Fresuniing, however, that 



Uien the querist's 



idered as a sale, 
>ue the buyer 



en the querist e 

t spcdfic performMice of the contiw:t on the 
basis of the letter, aud the payment of deposit ou a 
Bnt peifOimance. Probably, since the Judkature 
Aot, this form of relief and remedy con now be 
obtmed in a county court as well as iu the High 
Conrt of Justice. 

Nbw Buixbcftcv Aitt (o 1609} .—There is no 
clanM protecting proper^ from seizura by ' - 



. in this Statote. PrDbablr &« qnnist means 
ion 122, which Rotects a debtor's jvoperty to 
_ . extent of £20 traa seiinn under a Connty- 
oomt axecntini after an adminbtntion aider has 
IwMt made "gn'^Tt him on Q>e gronnd of his in- 
tOnotsj. But thia ha* nofliing to do with teat. 



the 



irojects through the frame, and has the locking 
ilate C squared on to it. The wheel B drives the 



of 40 which is attached to the chime barrel D, 
.iid also the pallet wheel and pinion E. The warn- 
.ng wheel and pinion F are driven by the wheel E, 
:LUd the fiy pinion by tho warning wheel, the bock 
7iivDt of the fiy pinion being corned by a cock O as 
ia the striking train. The spring H on the back 
irame and the lever I on the front frame are for 
pumping the chime barrel to play either on eight 
iiells or the Westminster chimes. This arrange- 
[oent will be fully described when the chime barrel 
II pricked and pinned, directions for whii^ I will 
^ive iu my next. V. Baldwin. 

110. Kichraond-rooil, Dolston. 

lOTAi LIBBA. Cy TI. 44. = SH. 376. 

[21X33.1 — THKwide pair i 'Librce was discovered 
^Sir W.Herschol oa Qie^night^ of^May 24th, 1781. 

and verr discordant. T_. 
Fhil. Iron*., Vol. LXXU. 



observing that "the diminution of il i^ twinB 
(.couiii it be folly depended on) would be vwy 
remarkable." With the eiceptiou of a measure (*) 
of Sm>-th's(110'.V:.51'3 : 1837-43), itaeemitohBve 
been neglected until l^. discovered the dnpUfjtf of 
the companion with tlie IMiiu. at Chicago in 1878. 
The mean of his observatious gives AtB. 110-6° 
.')7-J0" IS7S-B8 (fivenighte); B C 24-8']-3'2- 187900 
(five nights) . and he suggests (Mem. B.A.S.. Vol. 
XLIV., p. iMo) that Sh.'s measure should be 58-63' 
instead of 50-1)3". I find, however, that a vary 
curious error has been committed l^ H] and Su. 
They give, as usual, tho value of the measured dis- 
tance m parts of the micrometer employed, and it 
will be seen that, instead of using the values of the 
5ft. ei;uatorial micrometer, they have takenthoseot 
the 7tt.. witli which the observations were, I think, 
undoubtedly made, the companion being too hint 
for the smaller iiistrumeut. The distance is, there- 
fore tilj'.''i02 , instead of that printed in the Phit. 
Tiviii. It is, of couee, almost ueedlcss to say that 
the measures of distaut-e made with the 7ft. re- 
fractor ore. on Sir John's own showing, quite un- 
reliable. I am afraid tliat it will be necessary to 
take li.'s measures of 1S78 as our atartiug point in 
any future investigations as to the motion of this 
triple. The p.iii. of A seems to be small. Mil, givea 
diilyO'041 iiilSl-4'. I am uot aware of any mea- 
nires of I'Librie other than thoae quoted above; but 
if any reader of the Ekoijbu MEuniKic has oome 
iLcross some, I hope he wilt communicate them. 
Sept. 14. a. B. 



DATLIGHT OBSEBTATION. 



B original n 
[. (1782), p. 



telescope of that ai/e, the two components of the 
E<tar, reipectively of the 3 and 3'9 mags., being 
perfectly easy to see, and a|)parenUy smaller stid 
<rtder apart than at night, owiug, I snnpoae, to the 
utisence of surrounding glare in a light sky. My 
telescope lutving only a simpl-.' altazimuth mou&t- 
~~ '. obtiiined this view by iwinting the talescopa 

2A on the preceding night to a port of the sky 

vhich included y Lync in the Geld (this star having 
nearly tho some declination as Castor), and laaTing 
the telescope undisturbed nntil noon of the follow- 
ing day, at which time Castor entered tlM field, 

>i being a difference ot about I'ih. 33m. of B.A. 

len the two stars. The power I used was 64. 
ily the same plan— a most tirewimB ooa In tUl 
■limate, howevei^-I obtained mid-day views of 
'nkris, Aldebarou, SIrius, Procyon, I%Uu, Ven 
i-ery conspicuous), Deneb, Arcturus, sod BetM- 
, euse. I saw the last-named star in a veij trans- 
jiirent opening between clouds in rainy weather, 
;iud I have noted it down as a specially beaotifal 
daylight object. Polaris, ou one occasion, was so 

distinct that I even tried to see the companion, 

it course without success. 

e some telescope also gave me a most exquisite 

of the crescent of Venus at 4.:(0 in the atter- 



.■ould have been visible to ma at the moment of 
r-DujunOtion, but having to "fish" tor it within 
six degrees of the sun, I failed to find it that tima. 
A small star in the field in daytime cannot lis 
B«en at once, as it wouldba ».Vvi^6.,-WaS.'nak^»^» 
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[ol223 ]— O.W.B. Nmtow G»me — The sta- 
ticnu of ■ fev of the euziiies I iiuerted in No*. V>.il 
ud9a2.&reu foUom:-I5S, 15f. \<d. I'iG. 1^. 
166.1117— 1120. 11'4—llii, I |-28-ll31,-J21-J—-£;i5, 
613— £15, ud iHK. Paddinslon. loT. lu". liil, 1^, 
inc. IIJI, 1127, MVi. SOT. !ilO, 1111, uid M29, 
WolverhunptoD. 71S. 721-72:1. 725. 726,821,698, 
600, 601, 1DS7, 10^.!, nm. \fm. ud 14l'7 BiimioK- 
liUD. 112->, n->3, SlI. llO-i. llti\ 1109. 1II4,6S. 
OM, dOJ. Kud 667, GloucMter. :i.'>S. 'SA, 387, 47S, 
4t(i:', 577, 580— 5M, oS'J. 4»?, 4!'3. -^'1. ud 3SB, 
OxtDid. 37S-3S.1, 614. 6M, ■'31. 632, uS,-., liii, 
1434, 1435 u>d2:Hll, Biiitol. 3»'i. 474, 479. 2203, 
22(M, 220-^. ud 22<'7. Swiodon. nf), S14, ^•ll.^ 818, 
M9, 834, 660. '>.;i. uid i.>S7. Xeilh. 215, 517, 464. 
and 14-24, Stonrhridce. 717. 71&. 72ii. 724. ■.21. M, 
W9, 607, uA 612. Cudili. .^5. -VM. ^i5, 1 Cll. ;i!il, 
402, 419, 425, 427, 512. and lft'7. WorceMer. 3<.l. 
SI'S, 431, 565, I4:<!>, and 1443. Hereford. 36:|— 36!'. 
I0B3, aDd 1110 Shienbiuy. I'.'—'M, uid3.)li— 3.'i!', 
PoDtTpool-rood. 37^. 473. and 57'*. Birkenhead. 
1186-^215 uemoatlr at Biiitol, Poddiugton, Oi- 
foid, and SviiidDU. respectively. I'li)! — lo'lO 



mocUj at WolTeihamptou 
dirtlibuted bctreea Brulol 



l-Ttll — 16.56 



ibuted bctrecD Brulol, Cardiff, Swindon, 
Aberdare, and a tew other towmi : but are mostly 
at Swindon and Abecdare. IMU— lht2 are moatly 
at Wolttrhamptoii. To gire itatioDi of the others 
would take too mnch epaiv. J was mietakeo before 
in lajiiif; that 6!l — 'li are goods eoginL'! i they iiii 
6ft. 6in. singlfs.— J. E. SpL-scm. 

[51229.]-Dark SUd».-To M». X^c\stes..- 
Id atnictions for dark ihdes in nnother n-pek or wi 
hare been too much occapied to write before 
Your filtered rain wafer will answer erery purpose 
and for deTeloping. if distilled waltr it not eaailj 
obtained, tbeu put out boains, diihps, ke., and 
^tch all the min you can a< it falls Ixifore going 
down a roof. If you are abort of water, then you 
— 'Tmporarilj me the hanl wuttr after boiling "* 



for an horn. -W.J. LAjcci 

[51231.]-Qald Frlatlnf 



n Silk.~I ni 



your iaue of the 7th iiut. the reply of " C. T, 
above qneij. which may be right enough for au 
amateur who desires to produce, perhaps, at most 
half a dozen copies ; but as a means of printing 
□•ektiee, &c., or i-ven weaving tho designs or 
namei on them, your querist will find them in the 
" aftaiiioon " ini>oint ufcostonil speed. To dotliis, 
to be commercially euccesdul, your querist wQl 
need a press and set of bkfks or dies, to enable 
hun to stamp about one rtosb per hour, the price 
be would get for his work ranging from 2s. 6d. 
upwards, according to size of desigu. Further in- 
formation can be had if your ijucrist will write 
ai below.— FiULKX Eli, lleuton. 

[3iai3.] — New Zealand. — I shoulii like to 
lUTe "Imprimatur's" advice. I am forty-eight 
_ .. .._. ._ ^jjj unmamed. 

Xew Zeahind, but 
it work hard. I have been used all my 
Ufe to small jobbing repairs of small houses. I 
have a capital of, suy, £1,'X)U. What touhl I do 
m'th this to bring in u liring without much han' 
work i 1 could not tackle farming— I do not undi.'r< 
•tand it, beiug a town-bred man.— <JUi i<ni 

[.'.12.ia.]— »ewZBaland.— To ■'iMi'aiMATT.Ti.' 
— I ahould be glsil if you would give me sumL 
further information about this coIouy. What iHirt 

.doyou thinkit --"-'•■•--'— '• -—■— -^•- 

Mlo— Otago I 

a a lady would be able to establish a piivatu school 
for young children with aucctas. K iudly say it New 
Zauand i» considered more healthy than Englani' 



rixt of age : not strong, 
should like to go to IS'e* 



3U do j. 

■■ well as UttiBg? What amount of interest 
bt got in nfo inTcstmeuts for sum* of about tl 
An dothci exjicusire in X. 7,.. and what cluthet 
wnuld yon adnso us to take V Are there any wayi 
(if occupying one's time on boanl ship by wliich * 
eotihl [iTDvent mf hauils getting soft, and us _ 
maauB of making some little tnwords eiiieuses^if I 
mull] make anything that could lie solifou arrival ': 
Any informatirm that yiiii can gire will bo a great 

[51271.]— OTsratrainad Piano. — In my reply 
but wu«k it upiKiaroil that I gave i::iO for a wortli- 
Im piano, whunias the iirice tliardd have been 3iJb. 
It ii very likely the pnuler thnuglit I had ---■'- - 
mistake, which was true enough, though nr 
sense he intended. My objett in atating the price 
was to prove how httle value a cottage ^aoo ma- 
raiinBent, when it will not bear the tension of lli 
strings, and to tram amateur* against loo hastily 
oonefuding that nich a piano must necessarily tic 
worth the trouble and oapense of repairs, — v/. H. 



274.]— Overatrained Piano. — I am glad to 

letter from Mr. Da vies, who, I trust, will not 

feel offended if I point out that Iha cast-iron stays 
that he advises, thongh extremely useful in the 
higher treble, wQl not be of much service tn the 
'^a». If the bockposts are really '<in. square, they 
re very badly designed, and the stays will not 
revent'some Rexure or bending in the bau. ^Iiat 
^ould in that case be really required is some front 
■on bracing in the boss, and one or two slays in 
it higher treble, as there is no room there for 
crews below the wrestplank bridge. 1 would 
strongly advise "P. Pianist" to try the screws 
flisl. and secure the bent side with some; this 
would be less trouble than the stays or iron bracing. 
If " P. Pianist " likes to advertise his address. I 
will lend him the namber at " E. M." specially 
the defect of hisjiiouo, if he cannot 
obtaiii it from the office; it is at page 6111, Vol. 
it be find my acrewing plan 



Lra9in paper until all is wound ; then you ihoold 
^batein [wraffin. When finishad you ought 
i getalJin. spark with Bose.-W. J. LiXcasTZB. 
[.'il312.]— OUrionet oi Oboe.- Ploaae oorract 
n error which appeared Iheweekbefonlaitinm^ 
iswer to ■•Worter." The smtence "There U 
me ' mysterious wrinkle in the ■ set ' of a month- 
piece,'' Bhould have read, " There ii ' no * myatari- 
"IS wrinkle," ic. — Ci-isios. 
[.il343.]-Pan«.— "C. B. T." does not ny of 
hat his pen is made, nor desoriba the nature ol 
the ink. Some steel pens an washed with 



which protects then 
pens loot a ver;' loD^ 



id later on— it he find my aci 
ienl— I would draw for him 
bracing. If the soundboard ban at the 
back ore not unglued, the tone would not be in- 
jured, and I should think the soundboard would 
resume its proper shape and podtiou from tho down- 
bearing of the wires. — J. C. L. 

,.-. -.]— IiesSil. — This question is so compli- 
cated that it should be submitted to a sohcitor with 
ull the dwumento. If D. has not signedan agrca- 
t, he has iiol, and therefore cannot be bound by 
rhatever he may be by any other docume ' 



Dor,. 



[nl;;l;l.]— Power of » Wind Fan.— This cjueris 
jhould soy more distinctly what it is he vciabcs ti 
leoni.— T. P. 

[.'.i:jl.S.]— LiKbtiUB Qaa by fllectriolCr.— T< 
Mr. W. J. LiuciSTEB.- You should buy thi 
iteatite burners with the terminals already fitted 
then connect tbem to wires from a RuhmkorfT coil, 
turn on the gas and then put coil in actiou , and the 
gaswill instantly light. The whole thing is easily 
done : but it will be far better for you to huT the 
burners reaiiy mode than to attempt to miko them. 

— \V. J. LiNfiSTER. 

\!>VA:i.'\—Usb.tiaa Oaa by Electricity.— 

This is done by passing a current through a plati- 
num spiral, or by means of a spark batwoeu two 
[ilatinuni points. Probably tho arrangement the 
querist saw was something like this : A rougni ' 
placed as to pull tho platinum coils over the bu 
when the current is passed, leaving them to fall 
back or be puUed bock by a spring, when the 
current ceases, and the gas is alight. — S. £1. 

[.'il 317. 1— Hand Funshlng' Machine fl 
Nuta. — You wont a hydiuulic punchiag bes 
There is one illustrated on p. hi. No. OKI. O 
some of the lists from the makers of these tools ai 
you will find seveial designs.- Eesab. 



than " Antare*" 
best to be done in his case. Is the lift, spn 

availabli- supply of clean saod'r If not, and t 
river will supply the tank by grovity. it would be 
cheapest to build a "canal ''between river aud tank 
and in grooves in the sides and bottom of " canal " 
slide stout frames, holiling diaphragms of felt, 
which could be easily removed and cleaned as re- 
quireil. If gravel and saud are used, then it 
would be better to let the water flow on to the tof. 
of tho gravel, and filtering throueh the soud, liod 
its way into a central cistern of brick- in -comenl by 
apertures at the bottom. The pump pipe eotors 
this cistern, which is, in fact, a hollow cyliudor of 
brick or iron stood in the centra of the filtering bed 
of sand and gravel. Should be allowed to stand dry 
one day a week. — Nitt. Bor. 

i.'il32n.]— Slectro-BI&snetio Uacbine. — Y 
1 be unable to do anytliiug with a magnet 
small. It is altogether out of (he question 
' ' ' glimmer from 



IS your 



lagnet v 



refully r 



all that you cau about dynamos, and then make 

up your mind what to do. It is a pity 

botli timu and money (for that is what ye 

do) if you attemptcdto build a drnauio with 



nmgnei 



— W. J. LiHCASTEB. 



[i'il:i41.^, — Induotion Coll.— Y'our bobbin wil 
answer fiir building a coil on, only it woulil b 
better ti cut away tlie wooden tiibo altooethor 
and build up as follows: — IW- : A bundle oi wire 
makii'g in ail a core Pin. long and )in. in diameter 
fasten the wooden discs, or whut would be mud 
better, two ebonite discs, at each end of tlie core 
cover the core with one or two layers of pamflii 

Cper. 7", iwirw: On to the core wind carefully 
layers of 16 silk-covered wire, as close togetl. 
as yiii can wind it ; then bake the primary wi 
solid iiorafiin in an oven tor an hour, and insulate 
it from secondary with an ebonite tube iV.in. thick, 
or panffin paper folded round and round until it 



<ttin 
.1. *.. 
ccssive layer*, ii 



lick in the centre and Vain- thick i 
ry : Wind all the 36 on in sue 
datics between each layer with 



a considerable 



lor a consioeraiHB sudb, uvvb 
and-gall inks: but ordmaiy 



ink. -NL-; 



h aflected by anything l^ely to be nnd f^ 



Dos. 



,]— Clarionet.— In reply to" 

ons on page 42, I mar state that in tLe 
first place ^\i was a mistake, as it should have lead 
,'n. and that it would be as well il he would rtatc 
"from whit part of the leed ha would meaaata Ifw 
lei^thofanyclarionet." Alio, whether faemMBi 

' innate that a violin, an or](an pipe, or Um 

board of any musical instrument, would 1» 
ved, or vice versa, if conetruoted of eithm 

Jor cocua), of boxwood, or evan of eboDT. 

Finally, when be proves the defecta of niitabv 
selocted spruoe timber for resonant quaUtiea, I will 
talk to him — A., Liverpool. 

[ril34G.l— Clarionet.- In rojUy to " Vulcanite," 
I do not mind what kind of eluioiet 1 attempt b 
construct: just which yon think best lor an ama. 
teur. I think you will see that there is a gieK 
iutereat taken in these nutter*, and hope you wil 
be so kind as to send article on "Tnbs* wiA Sound' 
ing Holes," which I snppow will include the qnei' 
tinn of nodes. With regard tn khid of braaa, J 
know so little about this mstrnment as to (uppoai 
the reed was of brass, which I now ■» ia wrong 
I entirely agree with the latter pvt of yonr replj 
and hope you will enable myeelf and other* to at 
so : and I think that pniJiDe ihoold olwavi be 
guided by theory as for ai poiable. In reply^ 
"Clarion" about small F t^artonat, Weetrop, in 
his ■■ Clarionet Tutor " say* : " The ■msll 1 
ckriouel is used in military bands, the souikda ol 
which are n fourth above thoee written " : which Ii 
all that I know about it. Thanks to " A., LiTer- 
pool," and others who have replied. — J. J. D. 

[.11346.] -Clarionet. — "Clarion," page 20, 
i;ives our reader* DO enaonragement to nuke their 
own clarionets ; be is afraid that those who attisniN 
ifwillnotbe vonr succesiful." Now, aa I dib- 
sume that most of our laodera are eitiier pitms- 
sional or amateur mechanics, I really aee no naav 
why they should not make their own clarioneta u 
well (tor instance) as Iheir own teleeoope*. Ttj 
reason tor saying this is, that I have bied, iid 
succeeded, ajid when I began I waa not a MnAisir 
in any aense of the word, neither was I acqnaoM 
with theory. However. I was a player, and tha^ 
fare knew a good instrument when 1 took haU if 

from it. and the result ia a good insteimal: 
therefore 1 say there is every hope of BBOoeai ht 
those who may wish to make their own dsrinutt 
"A., Liverpool" (page 42), does not find ftrt 
removing the bell sharpens aoy note whotBTW. 
Xow, OS I say it does sharpen the lower notes sBa 
their hamionica, I shall bo glad if s " "'-' 
. ..!11 ^.ive his eiperien" --■' - 

[51347.1— Poultry, -There a. 

IMultry, from Wright's, published b, 
one atiout sitpence, in which the author gin* as 
method of making poultry pay. There arena* 
bnoka of the kind published at the Ststtt cfBw, 
and a good deal of mformatiou in back volBBli cf 
this paper. — ?7ira. Doe. 

Scotch Beadar" might try 
" A little lew] mgt 
>n the pnri^ of ai 
...^^1 used, and on the skill of the meRer. U 
^mall quantity only is wauted, better boyitd* 
good firm.— ^^'s. Doh. 

[51356.] — Vacuum Tube. -Make a tfai 
coverwl with black velvet, with piaoei ol ali*0 
sewn ou so that the tuba em be planed oadertti 
clastic and be kept firm. The elastic should bs M 

them, and o 
Vf.J. Laxcahies. 



man; booties 
1 by CaMlM° 
author gin* ai* 



[513.13.] -: 

copper 8H, 1 

improve it. Much depend! 



3 moat mectiro I koow d.- 



[51458.] -Oeoloaloal Bxhibite.— IM "* 
s of lantern slides of seological aubjads ^ 

— ■ a d the — ' -• •-** 

italognea, 

J.-W.J.I 

[-51307.]- MotoT,-To Mb. Lur(u(in.-lK| 
bother with the Oriseom. To« will not 1^ " 
enough to work a water matin, naa 
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-thing you can iarre is a one-man gas engine. — 

"W. 3, htSOtBtZR. 

[61132.]— Olarlonet or Oboe. — HaTJng played 
tMM inibmaenta altematoly for the IbbI dozen 
yean, I venture to reply to Uub query. The oboe 
k dtatreniDg; to ordioaty playen, ai it is quite 
impOHible to expire euUrely tbrougli it, bo one has 
to futly inhale and eihalQ, indepondent of the ir- 
riluBwut. Very few, evBii profeuioDal players, 
«U do this viih comfoit. The clarionet, on the 
oSm hajid, will take as much wind a* one likee to 
siTB it, 10 that, with a suitable mouthpiece, no 
dtotma is felt, and the performer requires to inliale 
onhr. I believe the oboe is not good for the health, 
ana doubt if it strengthens the chest for the aboTe 
1— iDM. Aa to the clarionet, I never had a cold 
in mj chest above a dor since 1 commenced to 
pli^, the general opinion being that the oboe is bad 
initial played from the chest and throat, like Mons. 
lATigne, Beynolds, and one or two nthers. It is 
done the lame as an ordiuan' clieniical blowpipe, 
Hie difDcnIty being that it takes far more air than 
an ordinary blowpipe.— Vulcuhte. 

KlU 7.]— Switch for Lamn.— From what I 
raiMntaiid oE your query, I infer that you either 
nw the current for lamp, or you ■hart-circuit, 
MtiDg the current really waMe. This is wrons 
■ttogetlior. Each time you cnt the lamp out of 
dronit you should so arrange that the current is 
ln>ken : then there will be no waste, and you will 
tiATe best effect.— W. J. I.a:icabtei<. 

[6Hofi/]-L. and N.W. Locoa.— 2453 isa coal 
engine (Webh) with cylinders IT by H, sii-coiipleil 
irtieela 4ft. Sin. in diam., and weighs between *iD 
and 33 tons. 24.'>ri-2toT arc Mr. Webb's 4-wheol 
■hunting tanks, with dome and chimney combined, 
footplate at either end, Breboi fitted with water- 
tnbe firegrate, Allan's straight Unk. The foUow- 

Dtometer of cylinder itin. 

Stroke d! piston 12in. 

Diameter of wheels '2ft. Ciin. 

Total wheel base .'itt. I>in. 

No. of tubes (120) out. dia.. IJin. 

Length of tobes between tube 

plates 3ft. tiin. 

Total heating surface 257'SO sq.ft. 

Firegiata area 0-47 sq. ft. 

Capocitr of tanks (below 

foetpUtes) :>C0 gals. 

Weight of engine roadworthy: — 

tons.cwt. 

Leading wheels 7 II 

Driving wheelB 7 12 

1.5 n 

Several engines of this class do shunting in Crewe 
Works Yard.— TnTESironTH. 

[6U75.] — Coll.— Three layers for primary s 
ample ; in fact, two layers, well wound, are Eiunc-- 
•nmcieut. But in the coQ you are making, three 
layers wili do well, and you would lose bj- potting 
tour layers. You must hare as nearly perfe ' 
insalation us you can i-ossibly get, to make yo 
soil give its full work. Tbta, of course, you knoi . 
and the importance of windine the secondary as 
nnootlily as a reel of cotton. — W. J. LuicaSTEB. 

[5l46i.]— Reed Orsan. -" Organon ■' recor 
mends me to build a pipe organ if I wish to t, 
beyond 1 mail, and ped. The reed inetrtmient 
would not be tolerated were the former procticabU. 
which it is not, on account of space, power, and 
coat. 1 do not quite see whypipes cannot be tunod 
to reeds. To Mr. Fsteb.— The 20 rows would be 
of .5 octaves each, and do not include ped. reeils 
(lay 4 sets of 3U notes) , Conpleis reigd. : nu 
mail. (3), ped. to man. (3). Number of K 
each mau. undecided : sboold like advice and brief 
ipedfication ; Hit. tone must predomiualc. not i 
than 2 (or 3) llilt. reeds on manuals, and '.I (< 
IGft., with 1 (or -2) S-m. on ped. What size bellows 
'on equal-pressure principle) would 
r above, and what pressure upon 



the base, c and / = length and breadth of tlio top, 
also h = height, then the contents ■■ — (2 . n . i 

. - . , f ^ a ,f + t , e), that is, twioe the area 
of the t»se, added to twice area of the top, added to 
lengtli of base multiplied hy breadth of top, added 
'- breadth of baM multiplied by length of top : the 
. _m ot all this multipUed hy one-sixth the height. 
If f or/t>e made = U, then the rule becomes that 
ot a heap whose top is a line, and if r and/both 
= (I the rule is of a pyramid. Applying the rule 
to the cases required, 1st, let « =11, 4 " 10, 



[5149T.]~SBiaU Braoa.— I hari 

answeie to the above querr, besides , 

ot drills. Bat they aie all useless for the purpose 
required (that is. if 2.'j yean* experience is nuv 
anlhorit)'). What E. Owen requires is a ' '' 
stock, breastplate and how, what is term 
flddle drill, and the drill must be a diam'Trnd 
the aamc a« is used by all china restoren. The beet 
metal to set the diamond in is thick copper wire. 
Setting them in tubes is an old and clumsy modu 
i! setting them not used by anyone in the trade. 



number of replies to hia qucslinn, I . 

onemoie. In integrating, aa J. F. Wilkinsou has 
done, it symbols ore put instead of figures, tbe nde 
oomaaoinfthaclietiiand AnlengthandbntdUi ' 



= S,/ = 



r. 



x U X 10 = 220 

K 5 X -5= 30 

11 X 5 » hj 



10 X 15 = KjO 



KJ 



— Stern - Wheel Steamers. — It 

wilt get EHgimrring for Friday, Sept. 
and refer to pogt XL. of the aiivertisemout 
leeti at the end of some, he will find a good illus- 
atiou of a stern-wheel steamer, which may be of 
nice to him.— KEiiiULOi'UON. 
r.^l3J0.]— To Mr. Lancaater.— Solar Spec- 
tram PhotOKTaphine-.- You may alter the size 
of image considerably Uy nsing n shallow concave 

• -' I Mi-ritoite lens. Thug. a48in. 

. . the leas Un. longer in focus, 

and a 24in. will make it more than 2in. longer in 
focus, in each case giving a proportionately iiu^r 
ground glssa. By altering the position 
Lcave, you will also vary the size of the 
image. It is an easy matter to enlarge the small 
negativeyou have already obtained 



I think 



;eyou 
irth th 
a good photo. 

I615i4.]-Inductlon Coil.-Tbree layers will 
be quite sufficient for your coil. If you will read 
answer No. 51341. and then if you want further 
information, write another qnery, I shall be 
"eased to help you. — W. J. LiacuiiiB. 
[&lo4.i.] — Buat on Halnpringa.— I must 
apologise to " A Fellow Workman " for the dehiy 
in replying t« his qnery ; it has been unavoidable. 
Bespecting the appearance of rust upon hairsprings 
after IJiey have been immened in acid to weaken 
them, I imagine tiiat they were not suificientty 
' lansed in the alteihath, if you used one. U you 
litted to remove all traces of acid by immersion 
spirits of wine, or other liquid, then the rust 
may eoJuly he accounted tor. It yon have taken 
ry known precaution against the formation ot 
;, then I should say the appeataoce ot rust 
afterwards is accidental, caused by exposure to 
damp in one form or another. The colour pro- 
duced by oxidisation upon the metal is a pre- 
-rvutive from rust, and as the act ot immersion in 
dd tends to destruy and remove tliat colour, some 
Inventive must be adopted, and I know of no 
■Iter than to dab the spring with paper, 
' something ever so sligliUy moistened with 
clean oil. I am sorry I cannot give you 
an absolute rule as regards the sizing of barrels, 
springs, and balances when either are absent from 
watches. No doubt actual manufacturers have 
certain well-deBned lines upon which to work in 
laying out or planning watches: but I am not a 
numufactuicr, and in replacing a lost balance, 
barrel, or spring, I should be guided more by 
knowledge and common sense than by rule or 
theory. After many years of pncticein the work, 
one gets almost intuitively to know wliat kind, 
length, or strength of spring: what si^e barrel, 
balance, or missing wheel such and such watches 
require, without depending in any way upon set 
rules. ^Vbi'U a wheel is lost, of course, the train 
numbers must tie oscertnined, as it would never do 
to lake any wheel that happened to be the right 
size unless the number of teeth and pinions 
conesi>ondcd with the lost one. For instance; 
Supposing a centre wheel with a pinion ot 10 and 
i'i7 teeth was sot in a watch from which a wheel 
having a iriulon of 12 and hi teeth had been lost, 
no correct timekeeping, even if the watch went 
well, could possibly be got out of it.— Alfoiok. 

[51650.] — Ohomioal.— The substance men- 
tioned in the first part of this query is probably 
silica : if BO, it would be insoluble, when heated 
before the blowpijie in microcosmic salt ; it would 
dissolve with effervescence, when heated with 
excess of sodium carbonate, fonning a clear glass, 
which is soluble in water, and from which solution 
dilute HCI would precipitate the silica in a gela- 
tdnous form. The oiidea of the rarer metals corn- 



throw down the oxides, but the precipitates thus 

formed are soluble in microcoemic salt, when 

treated as abova ; they may be dissolved in HCI, 

and treated vrith zinc as below. The blue powder 

may be fused with ICHSOi. dissolved in water 

idulated with HCI, and a strip of metallic zinc 

u«d in it. IE molybdic acid is present, the 

lution turns colour, first blue, then green, and 

Hnallydark brown; if tungstic acid, blue, then 

copper-red; if vanadic acid, blue, green, lastly 

-iolet: if titanic acid, violet. "A. E. S." wiU 

Jnd the blowpipe the eaoiest n 

these metals.— W. E. Haden. 

[51657^ — Nickel Platinc — Thanke_ 
E. A. H." for his answer to my query, 
ore mentions similar solutions. I ha ~ 
them yet, but intend doing so, as " li;. A. H." 
recommends them. May I ask what proportions 
he reconmends to moke one gallon of solation; 
also, the ammonia nickel being liquid, how shall 
1 determine the proper volume of bisulphite being 
a sohd. Now, as to batteries, I have no bichro- 
mate cells, but if the result would prove more satis- 
factory, I would construct somu'. what siie should 
ibey tie each, the surface of zinc exposed and rela- 
tive proportion of carbon surface to get the moat 
out ot tliem^ Also how often do they require 
recharging^ Will commercial nitric acid do for 
dissolvmp nickel, or should I 



I have not tried 



former dissolves 

red gas evolved '() 1 

before using ': 1 liud 



ie pure. 1 find the 
rapidly [what is the dark 
t necessaij to erystallise 
I crystals liquefy on being 



film and regular, but of rather n dark colour. 
How could I make it whiter from this solution, as 
I have a quantity of sulphate which I wish to 
utilise. Can " E. A. H." or any other reader tell 
me how to get the high polish on nickel -plated 
iirticles, whidi we find on oought goods. Iletail* 
of the process will oblige. Vt'ha.l appearance should 
goods present on coming out of the bathy The 
name of some recently publislied book, treatingtm 
the whole subject (if such exist) will oblige— Om 
Still im a DifTiCfLTV. 

[51S60.]— Atomlo Theorr.— Ttie mechanical 
theory consideii atoms in relation to physical torcea 
only, and has no regard to the composition of the 
atom. Hius, according to this thcoiy, an atom is 
the ultimate particle or unit ot matter ; yet this 
'~i, as it is termed, may contain two or more 
.___iical atoms. Take for example the common 
mineral— sulphide of copper ; on atom of it will 
contain both copper and sulfdiur in the pro]»:irtioB 
of li;l parts by weight of capper to 32 of sulphnr. 
Here we see the physical atom contains two 
chemical atoms ot unequal weights. Sach ex^ 
amples are almost unlimited. Tbe atomic theories 
are simply dearies, as it is quite beyond our power 
to ascerlom the absolute condition of the oltimate 
particles of matter. No phpical power we possess 
can enlighten us as to how the capper arid tbe 
sulphur ore combined together in the solphide. 
No particles ot the separate elements can be de- 
tected by the highest power of the microscope, 
while the compound of the two elements is entirelT 
different in physical properties from either of its 
coDHtituonts. Therefore, we can only suppasethej 
aro united together in what we term atoms, the 
definition of an atom being " the smallest particle 
of a body, which undergoes no farther division in 



d sulphur being 
s above named, w( 
relative weights ol 



-calm. 

sulphide of copper, the copper 
always found m the proportion" 
con reasonably infer that the 
the atoms are 0:1 and 3:i. A chemical atom diiloTB 
also from a physical one, in l)eing the centre ot b 
great attractive force, which is termed " chemical 
oflinity." TTiisafflnityisnotot the same intensity 
between oil atoms. In conclusion, the nhysicol 
atom corresponds to the chemical "molecule," 
which is a combination of two or more atoms, far 
more than to the chemical atom, esiiecially aa the 
latter is supposed to be incapable of existing in 
the free state, but must unite with another atom 
to form a molecule, as appears evident from 
chemical reactions. One can hardly expect the 
two theories to coincide exactly, as they are pnt 
forward to explain very dKterent phenomena. — 
W. E. HajiEN. 

f.il5(i3.1— Shaft.— Tour shaft will break with a 
load ot about 260owt. If the arms arc armnged 
symmetrically round it. they, and the weights they 
carry, may be taken oa dead load.— GurroH. 

[iilStio.; — photographic PrintinK. — Pleaae 



give the recipe you mention.- 

[-^15(i8.]— The Audipbone.— 
■pondent — "■ """ ''"'' '''"''■ *"■ ' 






friends when ■peaking close to 

him, and bis deafness does not arisoftom the audi- 
tory nerve being aftBclod, there are various little 
plans by which he may be 
upper teeth, and I will 



t^ 



ikthem i 



ited if he has sound 
suffident value to give thorn pnh- 
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famiKmi from compnlBory TBCcination. Sot on]y 
W ; the^ ore forcetl upon them . Before we hna 
TMOinatiou lu by law establubed uone were found 
to aomplftiu of tbe results ; but sitica it na> com- 
nJaturf the miiod up minner in which the opora- 
tion a often performed biingn mmiy cotniilBiiuiints. 
Hwl the compolaion beeo couGued to a fuiiily or 
neighbourhood sulTuriug from nuiill-poK all pur- 
poen would have been met, ani &e orbitFiiTT 
ehancter of the enactment BvoldAl. "\V.M.'h'< 



ud will go off." Wl 

loaded or unloaded. Sldn' 
with Tacciue ore difficult 






Vaccixatud. 

[51S33.]— Soot-Sewlar Xaohtna.— Perhaps 
the pieseoT foot apringia not strong enough. Tut 
more prmaure ou foot and roiso feed-tcetb up very 
dightly, tiiihtL'n the shuttle tenaiou and then the 
top uutil it nulla locldng of stitch well between the 
leathers. Tou can do this uutil tiio thicada 
will not stand it and will break ; if they do. yon 
must slacken ngaiu. Have ;ou got an awl-pointed 
needle i If not, get oue, and you will mnit lilifly 
sncceed after toUowiug the aboTc.— J. 1. 3. 

[5Iti3>,]^01oanliiK Store Pipe.— A piece of 
xinc throwu on the Bie is said to effectually clean a 
■tore pipe by chemico! decomposition of tlio soot 
— H, 

[51634.]— CleanloB Stove Pipe,— The " eul- 
itaace " you wish to know the name of is ordinorj 
sine. I have not tried it myself, but 1 hear that 
on puttiiie some of the metal on the fire the soot 
■ap the pipe disappeun like magic. — B. A. It. 

[oli»H.]— Cleaning Btovs Plpee.— Your stove 

(want] more air amongit the fuel). Think the 
nibatonce inquired for is the old housewife's 
r«med^— Tiz., a small quantity of gunpowder. — 
A; Liverpool. 

[5163.].]— Photography.— The blistering of the 
pnota is more Ukely owiug to tha hghter sp. gr. of 
the water thui to its impregnation with air. Try 
Oie effect of some common woabiug soda in your 
fixing bitb, say 1 oz. to the pint of solution. This 
soikes the papur more porous, and much less liable 
to blister tlion otherwiie. It that docs not answer, 

Jou might increase the density of the wash-water 
IP throwing in a handful or two of common salt. — 
W. Honrasos, Jux. 

[6K33S,]— Lathe.— Von had better get the parts 
turned und bored, if you have not a lathe. Y[>u 
ciuinot melt gunmetal in n wrought ladle, you con 
melt tin. I liavu a 41iu. back-gtored lathe, the 
qiindle of which runs iu tin beatings.— \V, W. 

[016-1 1.]— Sea weeds. —Wash the seaweeds iu a 
basin of salt water, and then Boat them singly in a 
diah of frt'sk water ; push a piece of cartridge paper 
under tlio seaweed, and draw it out of the water, 
anan^g it with a camel's hair brush, the handle 
of which should be finely pointed for separating 
the finer fronds. Cover the seaweed widi a dry 
rag, ondpl.-icc it between ssveral pieces of blotting- 

Biper, and put it under a weight. The rags and 
ottin^-paper should be changed every day, till 
the seaweed is quite dry. Thick seaweeds that 
will not n^adily adhere to tho cartridge paper, 
■hould bo fioatedin a dish of skimmed milE (instead 
of fivsli water), and ti«ated iu the same way as 
the above.— E. f . C. 

[61642.]- To Ur. I^Qoaatsr.— There is not 
•Sjr royal road to surcees in determining ciposuies ; 
itu limply resolvable iuto twowordi— '' Eijieri- 
ance teaches," aud to gain tliis eiprrK'uce 
yon must be mi'thodical. Moke a note of 
ernr eipo.sure— subj(!Ct,time of the day, amount 
of ught, and lenaCh of expoBura. Yon will 
■oon become pToni:ient, and no longer will 
over-aiposure trouble you. Besides this, u much 



[.^1644.1 — Model Boiler.- Try methylated 
■pBit, or lie a small blast-pipe in clumuor, the holu 
in pipe nozzle to be size of a pin. — W. W. Etebh. 

[-11641. ]-ModBl Hoilor.— Yon will, 1 opine. 
And Uut you can get sufGcient draught tor char- 
coal if there is no obstacle to prevent the lengthen- 
ing of your chimney. — A., Liverpool. 

[dl6S5.] — Signal Sozea. — The dlunond- 
■hapBd pieces of wood or tin painted white 
■ttMied to mgnij-hoxes indicate that tho telesra- 
pUo instruments in tho box are in proper working 
atba. SlMDld any failure or hitch occur to the 
Juteinnent^ theee ligns are reversed, the other side 
boiiiS odonied Hack, aad this gives notice that 
npaatannanindto thoia eniiaged in the tels- 
. s^^io 4aFHtiiwnt.-W. H. T. ■?. 



the telegraph and signal fitters that the appa- 
ratus under their cha^^ is in good workmg 
order and repair. I beheve. T, of course, means 
"telef^ph," and S, as seen on the XorUi Staf- 
fordabin' RJilway, stands for " Bignals," I suppose. 
Ou this line the diamond- shaped boatii is the tele- 
graph and the oval the signal notice, and I think 
this is usually the case, I have always understood 
that the above Li Iho use of these boards, and that 
an answer to this effect was given some years ago 
with especial reference to &o G.E.K,— TmtB- 



passing trains that the telegraph communication 
and aU signals iu the box are in «iod working 
order. The other sides of these boards are painted 
red, uuil when this side is exhibited, it signifies that 
something ift out of order in tho box, afrecting the 
ordinary system of signalling the trains. On some 
lines where these boards are not used (as on tho L. 
andS.-W. R.), the telegraph being out of order ia 
denoted by tho exlubition of a small black board, 
and the signals by a red board ; the ubsence of any- 
thing showing that all is in good order. ~M acuiha, 

[."ilo.ij.]— Bi«nal Boxes.— Tho North-Westom 
sigiial boxes are provided by the telegraph and 
signal departments with oval and diamond- sliaped 
biKirds respectivelv. The ovals are punted white 
one side and blacE the reverse. Tho diamonds are 
white aud red. It the telegraph instruments and 
signals are in good ordnr, the white sides are exhi- 
bited ; but should any defect occur then the oval or 
diamond board (oa the case may be) is reversed. 
The object in doing so is to get the attention of 
tho men belonging to either department who may 
go by in a train, and who keep a sharp look out 
tor such evidence of any defect. It thus frequently 
saves valuable time over simply reporting a fault to 
heudeuarteis by wire or letter. Possibly on some 
lines both sides of the boards ore pointed alike ; 
but on one side is the initial T for turned. The 
object is the same.— ThaFfiC. 

[alGSG.]— a.W. HnBiaes.— I am unable to 
answer eitlier of ''W. B. P.'s" quoslions under 
tliis heading, but would remark the presence and 
ask the signilication of the two honzoutol white 
diamonds on most of tho goods waggons, brakes, 
and vans on the L. and N.W. Railway ;• A Urge 
white diamond is painted on tho trailing wind 
screen of the metropolitan bogie tanks on this line, 
a fiat cliamnnd- shaped piece of metal being hung 
on the disc rings of tho chimney. — Tittebwobtk. 

[.illj.^S.]— Light,— You will find full instruc- 
tions aud diagrams in Profs. Mayer and Burnanl's 
little book on " Light," published by Macmillan 
in their "Nature Sories," 2s. Gd.— C. Waltkb 

Hzi'WOBTH. 

[.ilAW.;;- A Three-CaU Battery.—" Physis" 
requires instructions how to make a three-cell 
battery as efficient as possible. The inquiry is 
very indefinite : perhaps the following information 
will be somewhere abo\il what he wants. Iu ordei 
to obtain the greatest amount of power with the 
least weight and bulk, Grove's pUlinum hutttry is 
tlie best, nut the use of nitric acid is so objection- 
able that in most cases it is better to employ a bi- 
chromate with strong acid solution. If, however, 
the greatest elficienej for the amount of acid and 
battery materials consumed is necessary, then a 
Dunsen battery willi dilute nitric acid and weak 
sulphuric -acid solution is the most economical, but 
the weicht of the battery has to he very much 
increased in order to equal the quantity of electri- 
city given by a stronger acid. A sulpliate or oxide 
of copper battery is iKitb more expensive to work 
and less cfficiunt as regards bulk and weight than 
tho above ; but in cases where there is occasion for 
constancy, it is perhaps as efficient as possible, 
and all other batteries have cjiuilitiua which cause 
them to boused at times. ■' Physis " bad better say 
what purpose the three-cell battery ia woutM fur 
if bo nsiuires instructions to make one.— J. 

SVTCLIETE. 

[.nlliG'2.)— Iron Developer for Dry Plates.— 
Make saturated solutions of iirotosuljiate of iron 
and oialatf of potash : then, suppnsin" you wish to 
' ivelop a nn;irlcr-plati', fake "icfr. of the former and 
lur the latter into it uutil the muddy ]irecipitate 
-st formed is redissolved, the result beuig a clear 
ilution of a deep orange red colour. Then How 
. nsr tlie plate, aililiuga little water if neeeBSl^Ty to 
make up tlic bulk. This wQ! soon bring out the 
image on the surf-'ice <'f the ptato ; hut a rather pro- 
longed immersion, say a quarter -' — ' — 



rally requL 



10 plate up U 



full priutmg deubity ; and this you must judge __ 
by holding the pinte up against the light and by 
~--Lg the buck, which will be mor~ "- '"-■ ■'■-- 



the purity of the whites in 



_ . . itipple over the bacl 

Prussian blue. All " dodging." bowei 



lescription requires considerablo practical experi- 

ince for its proper carrying out : therefore, do nr'' 

it, hut 1' - ■' -■■■ -'-- ^- *- 






t always, if possible, obtain full 



[ileHG.] — Outting: Keywayi. — " When one 
key is employed, its bieadth should not be less Ihoa 
\ at the diameter of the shaft, Ihickneia equal ] ot 
the breadth, and taper tor large shafts fin. in 1 bio. 
When three keys are employed, the breadth is J or 
i of the diameter of the shaft, and IhicknesaJ of 
the breadth." From Uinn's " Orthographic In- 
jection." — J.J. D. 

[516TI.] — Chimney Plnss.— If the chimney 
was larger at top than bottom, there would be less 
friction between the gases and sooty sides of 
chimney, which is given by Wilson aid others 
ju O'Url in an ordinary chimney ; the gases in the 
ilhimney cool as they ascend, and move at a slower 
rate, thus having to be partly farced out of 
iJiimney top by differenoe iu weight of atmosphere 
and healed gases at bottom. If chimney is larger 
at top the slower rate is taken up by huger area, 
thus forming no impediment to progress of hotter 
gases below ; hut the stability ot chimney must be 
eonsiderad. Although chimneys have been built 
parallel inside and parallel outside, with batter ot 
brickwork inside (none of very large size have been 
rio built), 1 have never heard of any odyantsge 
having been gained ; if there was any practical 
advantage in so having them built, no doubt there 
would bo more in oilslence than at present.— 

BOBWELI.. 

[61G73.1— Bee -Keeping.— Cut a hole in top of 
skop, and fit a piece of [lorforated zinc into, or on 
to, it, qniie lerrl ; on this put a piece of tin, or 
zinc, with six or eight fiue bradawl holes in, close 
mgrther. Make syrup ot Olb, sugar, rnii. to Iqt. 
water, just to boil. Fill a honey or pickle bottle, 
and invert this on to tin with holes in. Itefill as 
ijften as empty. As time is getting short now, a 
better plan would be to uuite them to another 
Htoek, if you have any. Writs again it you require 
further information.— J. I. S. 



tiy a current from two Bunseii cells, quart to 
orhytwo of Grove's cells (pinth). The current 
from two Bunsens (quarts) is strong enough, and 
the coat is much less. Dunsen quart cells are about 
■is. lid. each, while Grove pints .cost lOi. — W. A. 
Fhltok. 

[51GJ4.]— Daoomposltion of Water byBlao* 
trie Ourrent.— The strength of current is in pro- 
■" ■■ ■ ud uumbev of the battery 



tiou : when tho w 



»ottli 



iter is acidified it C( 
ir current passes, 
will do toe the expe 



ilecompositii' 

liftttery of any kind or size" will do tor the experi- 
ment it it Ims sufliciont electromotive force. 
Twelve copper or zinc couples, plates 3iu. iqnaie, 
Eiix cells, Daniells, or three Bunsens, will be enough ; 
double these numbers are better, us the goaes are 
■nven off more rapidly. Yun should make slips ol 
^atinum foil Jin. wide and J to liin. long, smaller 
ijr larger, according to thu size ot your battery 
cells. Tiio slips must be solderuil to copper vrires, 
then heat tl ' " ' '" --"---'--- 



withina 

with the battery, the water will be dccomiiosed, — 
J. SinciJVFE. 

[olGTo.]— Disinfeotlntf Pletuxos, *e.— Any 
movables, if taken into tho opeu air und well blown 
on with Bie kitchen bellows, will he more naturally 
disiufectod than by any metliod prescribed by the 
chemiat.-T. P. 

[5167^.]— Stinking- Indlarubber Gaaplpe.— 
Thero is no remedy ; the rubber is being attacked, 
iind tho destruction will go on uutil the pipe, oa a 
,ould procure the special 



ubo employed for gasfittings. 
-voial layers of cotton or linen 



. . ivered with 
id well varnished. 

— :(us. DOK. 

[olGSO.]— BorreylOB. — Tha instructions for 
measuring the land will, I fear, take too much 
space for theee columns. MajTickn : Take the 
lueau length and width of rick m feet at halt the 
ilistance from base to the bond above the eaves, 
imd the mean height from ba.ie tjiot ^imuK-i ^ 
the aforesaid boofl. ■, ftuan. wi'i.'a\!\-j \™^a\,i ^^"^ 
'iiB mm. -bv ^bft \«ie*., ««!- K.-i\ii*^-) ■ i«^ 
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tout, »h.i liviiling ^y :-; '.r W^ Tl* ^«m»a. j S-ii itSrVi-^'^jEi-i^ ,t; 

tbniilmi uMal liy Hi'- ]>r'>(M«iirin«l *«la«r: tktf:.- :;■.» Hi»ii'>*:rj vliz^^' ti 

luwitifc i», I ifliuti-. iwod bv m«ii7 Htmtn. SI'S*. I/tk^m. ta 

1 — 1 — I ..I .liui.ii..^ |,j, _;j^ ili*i4« tk« xm bj vV> i'.*- "''JitiV-T — ■ "■ — ■■■■ " ■■ — 



multiply thi* lir I 

fervoce *liqalil &) 

I of cinmmfemicii. And for the nnt : Hk'J t^« 

oircuiiiteFOiiM uii'kr tbe eavet y balf dikmeu; > 
bllf bai^t III vril - 3 = eoateaU of ry.t: id; 
Mqtent of ■ta«k. aD>l reJaM tr, tr.u u f-,T Liv. 
tir^ half eireamfc-niuoe of itack ' - .'-"im ■ Lv 
beiKht " c.ut'.Tit 'li •■tick »-;£.•;■£- rxf.— Si. 

[.JHiH:i.l— Kidnsy BeUla.— W^ Lit* rrr^vilv 
and without failiir- [.r-r^trT.^. boEi — --j." - .--j - 
iii(licit«d liy ■■ Ki!.-i." Wi bav* jar ^;;;t^=.- 
•iuwn for irint-r UM. Di; -Kic«" itr^i ^lt 



■ml gixd. ac'l v;-:. •.-ake<i':T-:rc;^t isws:«r 
extnut nal:, o--- n_r.-*:v wi-Vi-- ' ■■-- - ' 
fcedi b«aiu.— Hk:;" 
[■'>Ki;.;'-Tbe Otfcer Side 









ili;i=.f ItL i;i^ ^: ;j-i. 



mvta lu *.nw :^ ri' iLttlli^-.l'.T iiii.rcii-.-^ ■..■:■ u 

N'othiui: oi J T«:Ut<le nj,nir« Lu 7«: bwu f-.^.;i>2i:d 
lu with ;i«i^': : < this luniciuy. And :ti> tua-: 
MciT.vol ti.*»;:iu.v;v u jliire «tfr-'n icwntLis::: 
4niHu:. Whr A.-iW n.-e ;h« q..vil 1ut( a lirk 
if Till .If .t tci^bc ii'iv : U'd iM &t brlriic k^t 
wittk-.:; ix y );Li«k«. jisU w.ch ^sa. -me as. :hf- 
iUavr: ;iu' wh^'l■.' .':n:I«. <*«c «b>c the -^ i^ ber 



QUERIES. 

;':■:•? -Pot-Po^ir: - j= .it ,; i 

.-t^ =L, w.-±. . -:.iv ( :i ;. - p -_- :-H. J 

pitjLTrir!::?-..^ .■---. 



n dU>He." So tai, osly (lie n 



D u kindl* offer. iUga I lA yon ftn the fnfntna- 
Bon behilt of thoH wbo take aa latenrt in tnaay 
id they unit be BuatrDai uaannt Uie readen of tin 
S. M."i t After carefnlly watcMiig yvuc repliw up to 

t«, lBi.Te.uiabDtuliialMBH, DnlTDOtJoedanececfM, 
1 OaX a that anpuigtu corn rheunwUHii—WH. 



. le kind reader 

— . orertakoi uuther fiOAtft. in len^tfa, 
ilaorwrnOn. Id what time will they 
De Clear oj eaea tflhtr, ninmiiur tfaer are numiiur on 
patallel Mnltbt liui I-E. KTb? 

'airM.)~ProblBIIl.~-A. and B. bunt a wall KWyardii 
■a leagth for C, who piid B. *i. ppt yaid more than be 
paid A. C. paid task lEM. Hot muiji ol the vail did 
— bund, ud at what rate per nid I Formula wa&t«d 
,t..,A. Buy be carried to ans-dcsirefl no. 



thent«otlS 



«cn mum, aso 
inch that Uieai 



:sinia.l-]lodBl Boiler. - 

model lioilaaDtal eogine—dla. I: 

"• — aOBbriboton fi»e me dii 

il boOrn to nA the lame 

:J1T07.]-Toxa 

theBiaWof I^iu 



I o( a good aab- 



thiahiag of ffoiut out to 
ime, I wouia loci iBvouied 

— , -- general deecriptiau of the 

gnnOy : HCh u the climate, people, work to be had. 
-LBO probable chanoe of aacceoa in life with eettling down 
Iherr Utterly t I can (M a ebephecd'! lituation there 

' "~Tce of mr own. I would be about 80 

the chief town, and ^lU mile* oITtlie 
— T^ yj^ jjp^j opp»«Te t 



whaciiicwoMitb 



ol would 
I Ml. heie la SwUaad >— 8i 
;nm.]~Bett»rliiK Ink Wrftl&i 



tlllB,- 



relnk initintt°tlut bu he«i bleu Jinl aodrn- 
mdiinile by a fluid apparently a ml uti^n ufi.'hloride 



w:Hii 

phooe by uww 



■hall be glad to know 



uary. 1 ihall Ire plcaaed to give 
timnit in the " E. 2."-Fini.. 



\ « =-i« "M ti 






:-;^ i: '^lar.^i:' .\'=iTc:rc « •»■-. bx. li.<ub: nil. jbdos 

-*,i~^ j:flir *-CiTsioI«um K«e«M>— I h»i#(irilowea 
*.■* — ."w. JO- Af l^-.t^t* £:n&trrMir -iKHfpoBdfnl Mrpdiat- 
.' >. A ■-' s* 7i.'iift»FS» Vy It* .Tyrtiiium pr^wtta ; hue liod 
:bi: i:v: x i^-K \isu tluy «» ivmwi with uuiihtly 
, <T<^:r a=l ;wi<i. ab! arr ib^nby nihrly JaeiraytJ is 
.-i-\ • m-jr I* :fc-.*.aufi:J!>r >'»* <!eIA:: inibephotu- 









iia^ wr.-o; w 



K thi; B«n9>B«d n tfaediKftloai 



-Ac BxMlUat Yaaat.— In the EioLi, 
lar^l t n«:tpe usl^r :hr iSitv hiding, whi 



[31111-! -Blectrtc Bella. -I mnt mun 
puviT for my elcdhc b«ll«. I have bireu uf>Li 
the old lorm dI the Leclanc' ' 



W„uld 



the nna fet » blaeli '. — V. at. 

Oreanhinue Tolree for Bot- 

.^ _ __, divided into three 

plai-eJ ueai- when 



W«TO 'Plpoe.-In - 

puU^aay A, U, C-the boiler to t 
■ - ^-'- -•-'-•-■ the bnt plan 



» fur 



BC. 



>:■ ,•■ .:i>."i>^-..:.-iiJ.^>i *;^_.~^-^y^MJ%aa.. :hat i» chiefly u.ed in ihi^ 




...;a»i->i. 









.IV. -n any s>ibrr kud frienJ. help 
......an.'..>Tli|:r:-'K.i:.I'>- 

C*i»tT« Bokid. -I haw a lift, punt, wl 
Ihi- N»i-li note tbe wa. Sow the beam be 
,^..' H i> «.* rkniirti 'Wplb ol 
,- alvut .'ui, thwk aoJ tin. A..1., -,-, "™ ~- 
;vt(on I <4a<aU Uko to make a »ntre-baard. 
, ..t ^iiKihiniC w attfwer that puipoBe. It 
i^M-4 and «o«x.J •b.'n the bual u m Ihewatn. 

.>! i.nii i.-ii.'iii» ' • ■ I n.i>i' HHik- ol-itv(i>«> (u a reutre boaid to |a right 

,., \, . 1 1,111.; .• .11 I- ,l.m' m Ilw iriHHish Ih.- kivl fiMu ibf m»iJe in the ureal w. If 
H... .11. 1 .r 111- l-"" .■v|'.<*->l .«..«•.■ wMiU ImJIy «iwme a bint. It would jreatly 



.„Uli- .'Mi-i- 






llnMkti Hul»Mio».-CW anyone 
ri.'ii- K auy way «l »toii- ■■- "■' "■'' — ■''- "" 

ir w an .i|<|<aMiiii> ty 



le black I 
liu'h you lui 



intor Abo it 



"''"!■ ""!;(i.-t.'tii'Mi 

■hiotilii .. Nraidti'M 

■ u|>iil iiiij jMjifl,] To 



n.'i-i : L«T«lltiirai»)>ft>rTaaiiiKPriat».- 
rill any M "•»* ' ' kiiidiy Inatiuct mi how to make i 
'..-tUM 'H* "< ■ ■™l''' ^":Ll "'"^'' " » "-"l I'T photo 



, .. ypholo- 

r iwinta l-Ttao. 

■The Kant HeTmlt."-Onp, 4M, 



— .-. --have only one flow]wpe HL. ^_ 

placed H an to htat A uuly. ur A B only ? If imly one 
valve at each "hot off, in it on Bowjiipe or junnt«Hi,or 



[3i;il.l— StOIM-Settilir. — Will wme jewdler 
lodly give iome hinu on Mttlna and rewtliu* pearia 
sd atone* in tlun and other arliclea of jewcQetT~(u,.-h 
I how to make the minnUdawithathold the ■tone, and 
Dw to (ink the edgeof the hole in the form ota rebate to 

■ - - el ftei - • 

e fluface 

[fiiria.l— Paddlnr Fluta.— I pUy a Cirte-Buehm 
Bute. Hometimeri vhen the padfl on valvea gel won. aad 
Ihen it a leakage, I hure a difilculty in Hndtn); out wbei« 
the defecLlve piidii are. Could pome reaita direet me 
bow beit to diKovcr where the leakage occun t In pat- 
ting un a new pod. 1 IreqocDlb' make it rilhfl' too tUek 
■"-'- Can I tell the tliii:koeia uf pad lo put on by 



ly other n 



mthe hacka of 



by eiperinienting I-Ani 
[SI7U.]— Bsmovinff Ink.— I ha.-e aonie 

painted ^latine carda. Then ia writing on thi 

ihem, woich tbowa through the caids, and man tJUr^ 

•^Ifect of the painting!. I have tried to nmpe Che ink off. 

tint the porapuig gpoili the (arda. Will »nie n«d« 

tdndly direct me 1— AuiTBtit. 
[M7IS.'— PInor Bpar.— lahall be glad ifany reader 

Till kindly give me any infonoation rcepeoting Buor ipai. 

I have heard that it ia used in the maoBfactum of J— 



Jcing puipoBea. 



feclly formed. , 

orquittupur. The colour 
•tefr'— ■ •--■ ■ 



— ao, and what other 
Also what ia the market 

le cfyatala are ao imw-- 
ith me whether it ia tinoi 
■tefrbanl.' Nothiving a kMwledge of cbeiniatry, I am 
nnaUe tu l«i it. and ahoold theiefgre be glad to know a 
"mple mrthod provii^ what daaa it belunga to -Caa- 

, I?.'''*-^^?''"* LiffhtIn«.-Would lome rtadef 
kindly lay whoM are the baiE regulating bumen to nat 
unaUeet gaalamp*. and what aiae bSraer ahonld ha 
uaed. Ungg'aandPeehle'BbnmerahavebeennuBBated. 
AlioU a cheap and effectna] icflectoc can be pla^^iUdi 
im otdinaiy huKn l-Lcniaoci. t""" maiaa 

i?^^ V£^^ ».»diii»..-I have a o.*-- 
2^™. I.V* ™»^ " It n^nifla piAma, oiSl it 
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o»nt*Umewhetli(ir theyb«ve- - 

-fi.O. 



: IfDDt,^awdoth< 
[61719,]— Watar^UtotoTB.—rsn eny 



r set thsK T ' 
I— When we 



r JMuf. mthCT slowly ; but let u. > 
iDKB ind -we Hnd tlint the vntri ust 
w " to »TtT it up fo a height of 
'ding to Che liie ol the aperture, 
pliable to nw, becaose Uje pr¥4:^ui 
luna at DTerr H. in. la the hose, 
he mis br wbiirh I cu fliu) tlic aam 
thatwiilpat.t- ' ■ ■ - 



'¥hi» tjrt 



JilOK^awfomTnolenm Tork! Alio moani 
k I uE muBiuff Ihaa txviBftit&it T Oo^ht they Cci bp mode 
I I tmupareat befon or after dxioK to tbe glua. A few 
■ linn on the ajntoleum pro«M will be very «c^Bpt•^^lB.— 
[r.l7M.^-JI«t^nlolIiIl» W«»«tive«.— I nhould feel 
mochuWineJ tnSIr, Ijinaultrurunj ntliTldiul rendsr 

ncsalina. I h»»e 1.0 Sfcriiuire tamer*, ic. whiii I 
rnvft hay wurlu aduiiahly ; bnt ■ frimil or two liivc in- 
formal me mj neftauvw toquire reloudiing. which I So 
QUI undentand.— AuiTivK I'dOTO, 



. Id. being knows I 1 think Ibese gueri» 
in; other leadert. now that the aubjert of 
xn beioff bron^bt bo promincDtly before 



[B17S0.J— Elootilo iMntusb.—I wi 
electric lannch dbont 3ft. Zoiiff. Would 5< 
&nd depth, al&o the beat way to Kt abont 



[U7ll.]-Sora I>K.-WiU 
Intormatlon on tiif fallowing 
time been mffering ftom a bod 



about the dn of a 



f^'^l 



m tell 1 

have for »ml 



, M73i.]— Bo»t.-Wm any renJer aniit me with (nll- 
zeuection drawiDgi of a lift. Iiy ^ti. Aftp draught 
•atir bojird nilintc boat I I mean the ihape of hnll at 



[6 l73G. J 4-110011 ^nlav. — A) Given Inngth and time 
u( (ilngk) vibuliOD of a limple pfnilulum. Flod ila 
amplitude, 'hi Find the leugtli of a pendulum which 
mafcej a tiu([le vibrnli™ In li •eooada ,j = Sal. WiH 
any of " onrs " kindly work out the above without the 
airect employment of teitbrnk fonnulFi- 1 We cannot 



thstiie of a crown piece. The veiai about app 

ed.aa if from obatruction. T am M yeuis of u,_ , 

fieihy ; health genenlly fair.— J, Dkitkh. 

[ftlTaa.]— Prevention of Buet In Flreuma.— 
Cuiaoy one inform me "hat lubncaatia the b«l formt"- 



boclou 



veil the bajmla may 
nutieauretomake 
me lubitanH would 
tionger alGnity for 
^en wonid pcrhapi 

[BlTas.] -Oxide of Copper Battery.— How many 

lamp i (X) For hov majif hours would the battery give 
a continuouB current under lueh circumitanue I 13) 
"What u the cort of tecbarjing each cell !- W, W, 

[Si7Sli— Height of Barometer. —Will some 
mdertell me what mybaro-neter (luerDidl ifajuld stand 

IWiSmphl WetteiSBtt. abaveiea level I-Noai-OLE. 

[,M 729.]— Printing Potato Bank*.— 1 should be 
gladlu leuD how to print name and tiade-marki> on 

tiun would oblige, -Srooa." " '' ' "I""" 

[m;«i. '—Boiler for Small Boat or Oanoe.— To 
■■ W. E. a.'-- Will thi> gBatlemao oblige me. a fellow 
reader, by giving the foUowiig informatiun 7- What aire 
boiler thalT 1 require to drive a vertical aooble-cylindfi 
cniiine (slide- valvea), 6in. atroke by Sin. Lure! I am 
building a small boat 14ft. long by ?ft. Bin. wide, acid am 
dobirous of flaiog in her engines as described, il 1 can ^t 
■mall enoMgb boiler. I want her for speed on a smooth 



adopted in training youths for tb 

- ■ The alternative uaed to I 

in the ahops. or pay a pr«mi 

ing of the firm Mleeled, io oi 

uuial labour. I should like 



IhanhfuUy nL-ei>ed.— C. P. I 



dra Beehive. - 



thought nf Diaking one of that patti^m. and shall be 
gTTAUy obliged if some of ouTprnetieal apiariana will give 
mesueha deaciiptian. with adniaing, if posaible, an will 
enable me to nmslruct one.— Roriu Hemai. 

[B17B8.]-Phot0iTaphy.— Will Mr. Lsmea-tir or 
u»r of oni readen explain the cause of my tiilure in 
taking a picture ! I hnve n l-phite oimem with a Rood 
achromatic lens. My silver Lath oonsists of nitrate of 
(liver iot.. distilled valer 6ni.. ] drachm of nitric acid, 
and 1 giain ol iodide of potasiium. The plain is cuatiO 
iTitli MavBun's and a>cua'i pwdtive iodised nillodiun, and 
Xiuean ordinary iron dei'elop<'r. and dx with a hypo, 
(olnbon. Alter Ibe pictura Is developed and fiied. il 
■ppean as if wmeoue baa smeared it with Ihtir hnml*, 
Mai afterwarla fades away altogether. WoTihl be mncb 
nbliged if someone innilJ Uke nn interest in the matter. 
-B F. TtiiHEi. 

fsiTlB.]-'Electrlo Enrlne— V 
teUmeifamoi'irwIthahiiemsns' ai 



—Will some liind readc 



i* to work with Hiiall battery power ! Alw slate iiuanliiy 
[B17W.]-]II,R. tocoe.— Wanted dimenriooi of »1. 

■oo.icei, iii>, 140, !«7, IBS, ■moi, «03, iiis. lom, nn<i 

18S6, and stations of iO. 43, 76, la. IW, !!SD. mo, Va. UtI, 

i.'iaas,' i4io| Htai 



list, 1S19, I33U, 1331, 1 



147G, IMS, and 1UI7,— J. £, BmciR. 
flHjai,]-I.f»blllty to BopaIr^Boad,-To Us 

Tlie local bonid repaired il. 

lepairing, but does not do su. £.,ff j.Mnui luk. 

■ells the^uMS ti fl. Six months after tb 

Cthe bill tor leparing sent It him. Cu 
to pay itT— C. B. 
fBlTW,]— Omtoleum.— (inild sDme r 
•Ulse witb the tort of nunisb, ur a redpe 



■ of their parSib aMesimmt and not on Ite actual 

paid, ai a deal of bniiness exialu in this mattn. and 

Ibe wain- coUecton nmtinue to demand the lates ' ni-ed 

1 the higher scale. Thanks in anticipation,— Aui' a, 

[51748.1— Motor.— Will any reader kindly hitormmr 

aSei-tta by having iteel flunnen instead of brans! TIjc 






[61751,]— Pandul OB raph.— now ii this instnimcn! 
jnatractcd and used ; 1 shonld leel grocilly indebted 
ir a full eiplan^ion. and a sketch would prubahlf 
itemt msny readem besides the writer. The opticians 
re showing the meat wmpUcaled and delicately tncnl 
egigns aiada by Ita means, and some said to be n^need 
y Boundwnrea. Theae nroductions are so beautiful that 
lany would be interested in a practical eipoaition of the 
roce<s,-J. L. U, 

[«76».]— Trloyole Making— 1 intend making a 
ricycle iluring the coming nint^fr, and shall be t(lad it 
ny reader who understands such thinga will tell me 



-Engineering.- Will a' 



[51739,1-WatorprqKiflnB Bheeto,— Ha 

wsBgons. I iduill be glad if SL>meonc will ttU mi 
good one, and if it would do for puttuig OVf 



led ; [ISgalluni 

81b, of litbsni'i. Tib. umber, boiled togethe 

with Ulb, vegelAhle black, — itjusont 

P1UB--Will 



ilready miKtd : US gallons of Lnseed 
"t 

reader kindly infc 



[ai74i.]— PlzluKPlpee 
Mr, Fryer or norne other reai 
"" pipas 



Alexandre FiLi' 



IS making the [>ipes oi paper, 
the pipes will oblige — Ciisui- 

.]— Induction Coil— I am makiuB a < 
t dimeniioni :— Core, Sin, long, (in, A 
two layers of No, IS: ebonite tube, Bin. 
VVJI.I-. Jiao, flin, di,im. Having wound lib. of k.^, vu 
iproperly insulated) on one end of tube according to my 
original intention. Iflnd ilin. distance left between onter 
lavcr of wire and edge ot disc, I shall be glad to kr— 

im. 12) to w'hat dir.Una> from i^lgB of diw it will be aaf 
wind »Bcondary ; (3) the best battery for lie ooil w 
finished. -X, U, C. 
[3I713.]— Stalnlnar.— I have a large room that I < 
i^ve stained a oOkt dark oak about :2ft, from 
irhiu'^ Io meet carpet, and want Co know how I should 
1 it, as T think T have seen painters uae the stAic 



ron head bnsed fo 
throuRh the t 



[SlItJ.j-VolDB MiiBlnff.-l have imtfered i 
ervalv during the lo^it two years friim losing tay 

■ I had ■ 



fastened with a pin patsing 
1. _I,wiA to pntu new hiiad 

'Sack, 



a fortnight hick I ciuj-ht cold and mv ul 
.retiime'l. The must p^culiarfeatun istL 



iS174«,l— "We.k 
f^ivour if any of " 

htOCking ^uuld make mir uuu» a-.ivutttf, Ul I. hUHjuiu I 

thuukiul fur any other suggestions as to bathing them. 

[S174J.]— Coal Bavor,— Can any conespondesit b 

place.1 iibliiruely behind the Hrr, and by some anang 



behind the rider. This seems to me to oSer the greaUct 
ilage* for an auuteor mechamc, but I should like ID 
the opioiona of others. Whatever msehine I decide 

making, 1 hope Mr. Editor will find room tor f nil 

detail drawings of it.— Ou.iiuo. 



[517S3,]— Suear, Aient In peoolonrlelnB.— 



aorol What is'tiieii 



-I.eKal-Uedloal Electrlolan.-l bur 
„ _ Lei'^ for reply \o ijueiy contained in " E.M," 
of the 14Ih uU. B.. however, maintains Ihat although 
the curra (for which the lealimnnial* in question were 
given) wen cfTect«l by A., the Ii'itimonials are the 
property of B, for the reason that A. was in B.'a trnploy 

which the said testimonials wcie obtained being his (A.'sJ 
absolutely, and having ■ub«e'iu™ily ie\-ered his conncl- 
lion with B., the teoUnioiuals aiv his (A.'s) ptupertj, 
B, having no jiosaibh^ ciijht to set up such tostimonials as 
•".c°' . . " ■ . o( U(( cdj,, for whi"n the tfntl- 



iS176G,;— Cartrldres f or_Martint Ha nr L— WiU 



\S17«i,]— I 

ibat weight ot powder lin draci 



161757,)- Bradford'" WaehlnK Kaohlnery,— 

ITaviiigbeen in the laundry line for some time, and bcara 
a good deal of Bradford's machinery. I had the oppor- 
tunity til buy a hirge Bradford's wa^tiiUK macbine (aeeund 

by the maker 1 I have given llie eloUus a cuod tiraling 



great loss and what 1 di 



achine 



dilTert 



X * Fu. 



a dilTcrei 



[617«,)— Fyfe-Kaln Aro tamp.— Would any 
reader kindly give a de-cripliun ut the Fyfe U.1111 
(standard) uiolampi Aaketrh will oblige— Tuluot.. 

[6l7,'fl,l-Eaeapeinont.— To "R. E. B."— Will ynu 
kuidl)- inform mo why Iho verge eompBwhwl f^lJ 

the impulse pin of the lever ciciipemen'. ,'- 0. Boiix. 

101780,1-ahoe BepalrliiB,— Will some pmrti:al 
[vad.T <,i "our." kindly aosn.r the foUowuijI-I tan 
make both rivet and pegeed nbi-.-j, but cannot mAr -"— 

usel (1) The best SI 



ml I have 10 fill II] 



[5176i.l -Motor for Dynamo,-! have a rmiJl 

di'isi! properly. 1 bad an idea that a wali-r muluc ul 
alwut that power would drive it ; but not having seen 
such a thing in motiun, I thought pi..rhaii> it wuul<l nu: 
Kilateiinlekly SDDUKh, I then thoughl if 1 m rl<; the Hee 
quicker by using three cog-whe«ls I Bhould lo-o 1 iiin- 



1 5ITW.1— DLvld^'a* "an^MB,- ' 
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ABTBONOHICAL HOTES FOR 

OCTOBER, 1883. 



At aTomwicli Mean Noon. 



12 20 14 

12 47 2fi 

13 6 40 
24 18 

13 43 fi 
U 2 8 

14 21 31 



12 39 30-3 s 

12 69 13'U 

13 18 65-91 
13 3S 3B-67 

13 68 21-1^1 

14 18 4-20 
U 37 4S-97 



h.n. a. H.m. 

Ill 49 43-82 „ 
" 8 1228 „ 
lllll 4S 60-12 „ 
16 II 4S 39-82 „ 
31 11 44 43-B4 „ 
3811 44 4'3* „ 
3l|ll 43 48-68 „ ^_ _^_ 

The meUiDtl of MoeduniuK the Bidsnal Time 
ftt Hean Noon at anv other Station wiU be foand 
on p. 373 of Vol. XXXVl. 

'Die Zodiacal light maj now be eeen in the E«n 

Spate, foculEO, and other indicationa of Solar 
dieturbancoe continue. 

There will be an Eclip*e of the Son on Oct«bet 
10th ; but, a* it will be mvinble in thi* coontry, 
jt will Boffice merely to mention it ben. 

The Moon 
Ii new at 5h. 64'3m. in the early momiog oi 
(he let, and entera her First Qoaiter at lOh. 
19-6m. a.m., on the 9th. She wiU be Full 
6h. 46'4m. a.m., on t^ 16th ; ent«r her Lun 
Quarter at lib. lB-Sin.,ontlienightof the22nd; 
and be New, for the second time thia month. 
3-2 minutel before midnight on the 3(Hh. Thi 
tides may be expected to be rather high aboat 
the leth. 
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Ec Bclipae ; Oc Ocmltatioii ; IV Tiuuil of Satdlite ; Si Transit of Shadow ; D Diaappcannce ; 
B Beappeaianoe ; I Insrva : E Egroa. The [rintiiig of a ^umomcnon in Uaiiei indicilea that 
nbility iirendeRddonbtfol, cjlher by the Mghtnw of Um twilight or by ' ' ~ 



e twilight or by Jupiter's proximity 



31 



0-S 



12 25-6 „ 

4 Z3'9 a.ni 

8 29-7 „ 

6-6 p.m 



n conjuaction with Venni 
— - r — — "'" •"•' y with Hercury 12 houra 
later ; with Saturn at 9 a.m. on the 19th ; with 
Jupiter at the same hour on the 23rd ; with 
Hars at Noon on the 23id ; with Mercury again 
at 3 p.m. on the '.iSth; and lastly with Venua 
(also for the aet-ond (imc this month) at II o'clock 
on tho night ot tho 31at, 
Thefe will be 

A Partial Solipaa of the Hoo& 
during the E.irly Morning of October 16th, but 
the Moon will not a liltlr before the middle of it. 
Wo give the d^tuils uJapted from the Xautieal 

First Contact with Ihu Pf-numbra, October 
18th, ill. 42-4m. a.m. First Contact with the 
wuidow, ,')h. .'.9-lm. a.m. Middle ot Iho tkdipse, 



«h. 



I'3m. : 



'ifh H.11 



^Al'ignitudu of tile Ei'IiiMo I Muon'a diameter = 1) 



0-277. 

'riie fimt !■ 
\yi' trt.in Ibu Norlhvr 
limb Liwiifls 111,, l.:«„t. 

JTi'i H<.im willMutiit (Ir.'oen. 



% Star at the begianiDg of October 
Inferior Conjanction with the Sni 
th« 7th, aftv which he, of oonne, 



batoc 



beconwe a Moniog ^r. ^ 

ffnterly path (aa re^trds the son) up to noon on 
the 22nd, when he attains his Greatcat Elonga- 
tion Wast (18' 16") and conmiaiCM hia iBtam 
joumev. His angular diameter, which ia 10-2'' 
tt the date ot his Conj unction, decreasea to 5-6 by 
ihe end of October. He is t^ no mcana well 
placed foi the obeerrer. 



1 


Right 






h. m. 


1 


13 6-3 




12 o2-3 




13 31-8 


6 


12 2T-3 




12 378 


fl 


13 590 




13 -259 



1 33-5 on the lat U) 366 by the 
3Ist. At 7 a.m. on the 27th he i* inn-caUed 
Qoadratnre with the Sun. 



26 '7 p.m. 
11 49-3 a-ra. 



6 53-4 [10 48-3 



The pendulum-lilra path indicated by the above 
ihcmcria lies wholly in Vir^. At 3 p.m. ~~ 
le 4tb, Mercury and Tenus will be in conju 
sn. He will al«o be in ecmjonction with 
, Virginia {V 8' South ot that Star) at 7 p.n 
the 2ath ; but, of courae, below our horizon. 

I Evening Star— i.e., she louthB after the 
but aa she ii close to him, and both rises and 
■.ets practic^v in daylight during the whole ot 
October, we lioter for another month an ephe- 
whicb would only occupy space needlessly. 

Ii a Morning Star; but aa he risea toon after 
llh. 30nt. at the beginning of October, and aboat 
ID p.m. at the end ot it, we resume our ephemeris 
lit him. His angular diameter continnea steadily 
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llrlghl 
«.«.W. 


75 
40 
SS 
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36 
70 
8S 
03 
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s'sSp-m. 
4 63ajn. 

1 2 „ 

2 SO „ 


Dark 
Dark 
Dark 
Dark 


30°7 
322 
2M 
3M 


267 
304 
21S 
193 



Ifl 


59-8 


6 


590 , 


IK 


62-8 


6 


41 -a , 


l» 


48-6 




34-1 , 


IH 


41-3 


6 




1» 


36-9 


6 


48-1 „ 



i under the head of the last-named 

Kara 

mtinoes to be a morning star in so far as his 
lathing ia concerned ; but he rises about IDfa. 
Im. p.m. at the beginning at the month and 
on after 10 at the end ot it, so thathecAnbefairly- 
ell soon during thp early morning hours. Hi* 
igular diameter, albeit it increases from 76" on 

October 1st to 9' by the 3lBt, is stili loo small t» 
^nder telescopic scrutiny of his disc of any 
i-ail ; in tact, it will not be until quite the end 

ot the year tliat anything in the shape oi Arco- 

graphical detail wiil be visible. 



is 



Hence it will be seen that Man wiU timTd 
from Gemini into Cancer. No star more mo- 
sjucuous than J Cancri lin in his path, bat h» 
will be found rather more than 2* north of thi* 
on the 28th. He wiU be in conjunction witk 
Jupiter, and only 69* north of that planet at f 
p.m. on the 19th. 

Ia a Morning Star, too, reference bmng hai to bi» 
T^anrit after Midnight ; bat he rise* at B^^«. it 
the beginning of October, and ahoDt e^alll 
evening at the md of iL Henoa, ha u UMa- 
daring a considenible pMtian ot the wi 
hmn of the night. , Hia ngnlac ii 
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increases fruin 17*4 to 18 during the month, and 
a similurly imperceptible opening of his rings 
takes place. 



Day of 

Month. 


Right 
Ascension. 


Declination 
, North. 


Souths. 




h. m. 


i> 


i 


h. 


m. 


1 


4 35-0 


20 


1-6 


3 


56*8 a.m. 


6 


4 3i-o 


2u 


O-l 


3 


36-7 „ 


11 


4 33-9 


19 


58-2 


3 


lOo „ 


16 


4 33-2 


19 


60-0 


2 


66-0 „ 


21 


4 32-2 


19 


o3-6 


2 


35-4 „ 


26 


4 31-1 


19 


50-8 


2 


14-6 „ 


31 


4 29-9 


19 


47-8 


1 


53-7 „ 



This short retrogiide arc lies in the barren 
region some 3' or 4 ' North of Aldebaran. 

UraniiB 

Is izLvifiiblo ; but 

Neptune, 

Although he does not south until the early 
morning, is yet fairly \'i8ible all night long, and 
is coming into an excellent position for the 
observer who may care to scrutinise a tiny disc 
resembling that of a very small 7th magnitude 
Btar, in the telescope. 



Day of 

Month. 


Right 
Ascension. 


Declination 
North. 


Souths. 




h. m. 


C t 


h. m. 


1 


3 15-2 


16 12-4 


2 37-2 a.m. 


6 


3 14-8 


16 10-6 


2 17-2 „ 


11 


3 14-3 


16 8-8 


1 57-0 „ 


16 


3 13-9 


16 6-8 


1 36-9 „ 


21 


3 13-4 


16 4-7 


1 16-8 „ 


26 


3 12-8 


16 2-1 


12 62-6 p.m. 


31 


3 12-2 


15 59-9 


12 32-3 „ 



From which it will be seen that Neptune is 
situated in that blank region of the sky to the 
fiouth and east of c Arietis. 

Shooting Stars 

May be looked for from the 1st to the 6th. The 
chief shower during tlie month, however, is to be 
expected between the ISth and the 21st. 

Greenwich Mean Time of Sonthlng of 
Fourteen of the Principal Fixed Stars 
on the Night of October let, 1883. 

Souths. 
Star. 

c Aquilae 
AltaSr ...... 

-•■ Capricomi . , , , 



h. m. 
6 39 2-99 p.m. 
4 27-50 



/ 



aCygni 
«t Cephei 
a. Aquarii 
fomalhuut 
Harkab 
$ Sculptoris 



7 30 62-78 

7 66 40-96 

8 34 65-94 

9 18 48-01 
10 10 4-44 

10 17 4817 

11 1 34-78 
21 2-73 



a 



11 
11 
11 
11 
11 
11 
11 
11 
11 



11 



aAndromedas ,. ,, ., 11 __ 

AOassiopeio) 11 62 3106 

gCeti 11 56 18-80 

I*olaris 12 35 49 87 

o Piscium 12 67 3903 

The Method of finding the Greenwich Mean 
Time of Southing of either of the Stars in the 
mbore List on any other night in October, as 
also that of determining the Local Instant of its 
meridian passage at any other Station, will be 
found on p. 375 of Vol. XXXVI. It must be 
noted, however, that the rules there given are not 
rigidly accurate when applied to Polaris or any 
other tolerably close circumpolar star. They 
will ijrobably, though, be found suflSciently so in 
practice. 



t- 



RECENT BESEAECHES ON THE 
DISTANCE OE THE SUN. 

rilHE Fridav evenine discourse during the meet- 
X uig of the British Association was delivered 
by Prof. E. S. Ball, Astronomer Boyid for Irebind. 
tnie following is the substance of his remarks : — 

The problem which is to engage our attention 
this eveniug has been justly regarded as one of 
czoeptioual interest and importance. When we 
liave learnt the dirtance of the sun wo can m^umre 
the bulk of the sun and his diameter, we can 
aieasare the sreat planet Jupiter or the rings of 
Qatum, and. the scale of the whole solar system 
lieoomet known to us. Agaiu, when we attack the 
loltiait problem in practical astronomy, and seek 



to stretch a sounding line over the vast abvss 
which divides our system from the stars, it is the 
distance of the sun which we must use as our 
measuring rod. No pains should be spared to give 
to BO f unoamental a unit all the precision of which 
it is capable. Let us define accurately the magni- 
tude to bo measured. The actual distance from 
the earth to the suu is not constant. In these 
autumnal mouths the distance is rapidly decreasing. 
We are at this moment drawing nearer and nearer 
to thn suu at the rate of a tliuusand miles an hour. 
Nejct Cbristma? we shall be about a million and a 
half miles closer to the sim than we are to-niffht. 
At the commencement of the new year we wall 
begin to recede. Nejct midsummer will find us as 
far from the sun as possible ; then we shall draw 
in agaiu, arrive next autumn where we are this 
autumn, and commence anew the cycle of changes 
I have indicated. Though these changes amount 
to milhous of miles, yet they are at the utmost 
only a small fraction of the sun's distance. To 
superficial observation the sun always seems the 
same size, and hence there can be no great relative 
changes in its distance. There is no difficulty in 
imderstandiug what is meant by the average oist- 
ance of the sun. To express the idea with precision 
we may borrow the language of mathematics, and 
say that the distance from the earth to the sun 
consists of two parts— a large constant part and a 
small periodical part. The important problem, 
and the difficult problem, is the measurement of 
the large constant part. This is the question to be 
discussed in my lecture this eveniug. The early 
history of the subject is as easy to sketch as the 
latter part is difficult. For U centuries the 
doctrines of Ptolemy were adopted on the distance 
of the sun as on all other astronomical problems. 
The method of Ptolemy might have succeeded if 
the sun's distance could have been measured by 
thousands of miles instead of by tens of millions. 
As matters stand, Ptolemy's method was utterly 
inadequate to cope with the real difficulties of the 
question. It led him to a conclusion which we 
now know to have fallen far short of the truth. 
The real distance of the sun is twenty times as 
great as that which Ptolemy deduced from his 
observations. But Ptolemy's result was a great 
step in advance notwithstanding the tremendous 
error by which it was vitiated. The illustrious 
Huyghens, in the 17th century, hazarded a specula- 
tion, which seemed plausible at the time, and which 
we now know to have been reasonably correct. 
Huvghens compared the diameter of the planet Mars 
with the sun. He compared the diameter of Venus 
with the sun. The primitive instruments used were 
capable of making these measures with some 
accuracv. Huyghens knew that the earth was 
also a juanet revolving outside the path of Venus 
and inside that of Mars. Was it not reasonable to 
assume that the bulk of the earth might be com- 
parable with that of its fellow planets, and inter- 
mediate between the bulk of Venus and that of 
Mars 'r This assumption — and, of course, it was no 
more than an assumption— gave the means of guessi ig 
the distauce of the sun, wnich was concluded to be 
about 100 million miles. When guesswork came to 
be replaced by measurement tms estimate of the 
sun's distance was corrected. It was found to be 
too large. It was amended first to 95,000,000 miles 
then to 91,000,000 miles. This was subsequently 
found rather too small, and it is now geueredly 
thought that the sun's mstance must be more than 
92,000,000 miles but hardly so much as 93,000,000 
miles. We have heR) a range of one million miles. 
The problem in its present condition can now be 
distinctly stated. We require to determine the 
sun's distance accurately to within 100,000 miles, 
or, to speak in round numbers, we desire to deter- 
mme the distance of the sun accurately to one- 
thousandth part of its total amount. Is such a 
degree of accuracv obtainable P I believe that it 
is. I do not say that the problem has already been 
solved with this precision, but an approach has been 
made, and enough has been done to show that the 
accuracy I have indicated may be attained. But 
this margin is not really large when we reflect on 
the stupendous magmtude of the sun's distance. 
There are certain conditions which any method of 
measuring the sun's distance must fulfil. In the 
first place, it is obvious that we cannot measure 
the distauce directly. We cannot take a tape and 
measure it as we would the length of a field. We 
are compelled to resort to inmrect methods. In 
other words, instead of measuring the sun's distance 
directly^ we measure something else, from which 
we derive the sun's distance by calculation. 
Whatever that something else may be there is one 
obvious condition which must be fulfilled. The 
method bv which the calculation is to be made 
must be absolutely unimpeachable. The measurable 
quantity and the sun's distance must be connected 
ttjgethur by inexorable logic. The theory may be 
difficult, but it must contain no trace of ambiguity 
or of indefinitcuess. No question of mere 
judgment or of estimation should be admissible. 
The couuectiou betweeu the two results mu«t 
be as tight as a demonstration in geometry. 



tain tone in harmony with those branches of soienoe 
with which our President for the time being has 
been specially identified. lu recognition of tins 
principle, which iB both useful and appropriate, the 
nrst method which I shall allude to this evening is 
the exquisitely-beautiful matjiematioal calculation 
by which the distance of the sun can be elaborated 
from ordinary observations of the planets syste- 
matically conducted at our national observatories. 
This method was foreshadowed in the dynamical 
theory of Newton, and was wrought to perfection 
by Leverrier. It is based upon the great law of 
gravitation, and is intimately connected with the 
splendid discoveries in planetary perturbation which 
form BO striking a chapter in modern astronomuHd 
discovery. There is a certain relation between t?ro 
quantities, which, at first sight, seem quite inde- 
pendent. These quantities are the mass of the earth 
and the distance of tlie suu. It follows from the 
measuremento of the intensity of gravitation on the 
earth's surface and from the known revolution of 
the earth around the sun that the sun's parallax 
has a determined ratio to the cube root of tne mass 
of the earth. There is no uncertainty about this 
result, and the consequence is obvious. If we have 
the means of weighing the earth in comparison 
with the sun, then the distance of the sun can be 
immediately deduced. How, then, are we to place 
our ffreat earth in the weighing scales ? This is tiie 
problem which Leverrier mis shown us how to solve, 
and he does so by invoking the aid of the planet 
Mars. If Mars in his revolution around the sun 
were solely swayed by the attraction of the sun, he 
would, in accoDoance with the well-known laws of 
planotan^ motion, follow for ever the same elliptic 
path. At the end of one century, or even of many 
centuries, the shape, the size, and the position of 
that ellipse would remain unaltered. Fortunately, 
for our present purpose, a disturbance in the orliat 
of Mars is producea by the earth. Although the 
massof the earth is so much less than that of the 
yet the earth is still large enough to 



sun 



exercise an appreciable attraction on Mars. 
The olliTOd which Mars follows is not always the 
same. The shape of that eUipse and its position 
gradually change and the position in which the 

?lanet is found depends upon the mass of the earth, 
'he place in which the planet is found can be 
determined by observation ; the place which the 
planet would have had if the earth were absent 
can be found by calculation. The difference be- 
tween the two IS due to the mass of the earth, and 
when it has been measured the mass of the earth 
can be ascertained. The amount of displacement 
increases from one century to another ; but, as the 
rate of growth is small, ancient observations are 
necessary to enable the measures to be made with 
accuracy. A remarkable occurrence, which took 
place more than two centuries a^o, enables the 
place of Mars to be determined with great preci- 
sion. Ou the Ist of October, 1672, three inde- 
jwndent observers witnessed the occultation of &e 
star \^ Aquarii by the planet Mars. The place of 
the star is known with accuracy, and hence we are 
provided with the means of accurately defining tiie 
point on the heavens occupied by Mars on the day 
m question. From this result, combined with the 
modem meridian observations, we leam that the 
displacement of Mars by the attraction of the earth 
has, in the lapse of two centuries, grown to about 
five minutes of arc (294 seconds). It has been 
maintained that this cannot be erroneous to the 
extent of more than a second, and hence it would 
follow that the earth's mass is determined to 
within one three-hundredth part of its amount. If 
no error were present this would give the sun's 
distance to about one nine 'hundredth part, which 
approaches verv closely to the limit we have indi- 
cated. Notwithstanding the intrinsic beauty of 
this method, and the very high auspices under 
which it has been introduced, it will. I think, 
hardly be fouud to fulfil all the neeof ul condi- 
tions. We make no impeachment 
of the observations, and we feel 
the displacement of the planet is 
entirely, due to the disturbing effect of the earth's 
attraction ; but it seems quite impossible to be sure 
that some other cause, minute though it must be, may 
not also have contributed to the result. We cannot 
be absolutely sure that the theoiy is above suspicion. 
Interesting and beautiful though this method may 
be, we must rather regard it as a striking confirma- 
tion of the law of gravitation than as wording an 
accurate means of measuring the sun*s distuice. 
Several other methods have been employed by which 
we can place the earth in the weighing scales. 
Perhaps none of these methods is free from 
objection as a means of measuring the sun's distance. 
I must, however, mention one of them which has 
special claims on our attention of a very peculiar 
land. This time we invoke the aid of that erratic 
member of our system known as Eucke's comet. 
The comet completes a circuit around its ellipse in 
a period but littie more than three years. It does 
not, however, move with uniform velocitY • ikXQ.>aaEis^ 
this remote part of ^ y^^ ^^ katcnk^. 



of the fidelity 
no doubt that 
mainly, if not 



part oi ^Sa y^^Osv ^'^ taatssss^ <st«»\«k 

„ — „ .,.UugQ^V^\\i\A^*\\.\^miaxwai^^\i^^^^^«^^ 

It has often been observed that at a meetmg at tlie\ OLTkucoai^XSaA iA]aL>&^ w*» ^gcaAxxa^l '^^^^^^^^^iA^ 
British Association the proceedings aatume a oet-Vtia^ wmi^ StoftM w^ x»fc ^w- ^asasMaa^ ^^a^^ >»^ 
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»]\l«ni1our. K.iioki''s ooim»t, alilioujjh so fainou9, is 
cuo of lliat iniinrrv>ii!« host of tolcaoi^pic objecta which 
f^^KKMH or nrvor Nnvmo Imj'ht ono«{;li to bo visible 
to Ihi* uiui.lOii ovo. It wouUi, however, be mi wise 
to Maij^i muoli wt'ij^ht to the distance of tlic sun, 
whieh in:iy N» diHluotvl from thest* rosearclies. Not- 
with^tatuiin;; t!io IhKmiri of nuuiy ostrouomon*, the 
thei^ry of ilw oim)et*» motion is still not sufliciently 
l^^rfeot for thi^i imrix^stv It cannot bo pretonded 
th«t this mcthixl would give the sun's distance to 
within A thousAudth part, and aeoonlin{:;ly this 
methixi must give plact« to tho»i' which have more 
claims to Acounoy. One of thv most celebrated 
mothv^s of measi'iring the distance of the sun is 
derivinl fn^m a ct^mbination of exi>erimont8 on the 
Ttrlocity of li^^ht with astronomical measurements. 
This is a motluxl of very great refinement and 
beauty, and aUhou^h it iloes not satisfy all the 
B«\>»sarv conditions, it is impo^ible in tiiis lecture 
to avoi«I a brief reference to an iuvesti^ratiou 
•o remarkable. The principle of tliis method is 
easily cnuuciatt^. Though the velocity of li{;ht is 
siupcnd ^us. yet it lias been iv>»ible to measure that 
wUvity bv experiment. The best determinations 
indicate that a xay of Upht would dash over a dis- 
tai:oc> equal to seven times the circumference of the 
earth in a single second of time v3iV\-kXi kilomt- 
txvs\ A ray v^'f light would trtivel from Southport 
to London in ab.^u: the thousandth part of a second. 
The dcimensions of the solar system are, however, so 
cvnsiderjkble that even a »unbeam requires an 
apt^TvcLible interval of time to span tne abyss 
w^ch d^^ivirites the earth fri^m the sun. Eight 
mxau:::^s is approximately the duration of the jour- 
ney. In fact, if tl.e sun were to be suddenly blotted 
out it would still l<o seen shining brilliantlv'for eiffht 
minutes after it had really disappeared. Viewed as 
a means of measuring the sim's distance, it would 
Ke necessary to determine this interval accurately 
to half a secjr:i. IVx-s astronomy hold out any 
prospect of lur l«eintr able to measure this interval 
with such nicety : This question is intimately con- 
aectc^i with two of the most brilliant discoveries in 
tike annals of aj>trouomy. Although they are well 
known to every one wHo has paid any attention to 
this science, yet I must refer to them briefly to ex- 
.vnir.e how far they admit of the needful precision. 
EreTT-.-ne who has had the opportunity of usin^ an 
astr?n>mical telescope is familiar with the exquisite 
STstem of f .^UT m-.>^!:s which grace the great planet 
/uritfr. Tlvse lif.Ie l».lies led "Jtr) years ago to 
the «;:*'? TTvry of th*? vvlocity c-f IJjrl.t. In their 
:r€,;u-.r.: r-.v r;::.'^s t:.o little siitcllitos p'.unge 
oc?a*:railIy :u:o the vast and dense shadow thrown 
by the mighty i>lanet. The sun's lii;ht which had 
pzevicusly :«caercU the little satellite a glittering 
point of light is thtn cut off, the satellite becomes 
invi:>:l<le. and we say that it is eclipsed. This is a 
most pleasing phenomenon to witness, and as the 
satellites revolve so rapidly, the eclipses occur with 
great fx>e':iuency. Fr:>m t£e discussion of previous 
fbs^irati^ns o: the satellites we have become aware 
of :Le nature of their movements, so that the ad- 
Tvn: of eclipses can be pre<iieted, and even the time 
of their occurrence. But the time at which the 
e:lipse tikes place is not identical with the moment 
at which we see the eclipse. If we could calculate 
the moment when the eclipse really took place, 
and if we c lul'i observe the m:>ment at whicn the 
eclipse is 5e<n. th-:- difference between the two gives 
the time whi.h ir.c light xcupics on the journey. 
At l:<'lh extrrn;it:':-s <:f the ]>ruce8S there are cha- 
racteristic scurc'.-* r-i uncertainty. The occurrence 
of the eclips? is n .: an instantaneous phenomenon. 
The littl- satrllitr i* liige enough to require an 
appreciable t:m^ ii- crvsting the boundar}' which 
detiues the siifil .-.v. &.j that the observation of 
an eclipse is i::: 'ui^irieLtly precise to form the 
ba.«;s ci an :ni;''r;.iLit jll.-! accurate mcasurvment. 
Still greater d;rii' \iltie* iic'rapacy the attempt to 
define ih-i- true m i:.«:i.t if tte ■I'^urrenc',* oi the 
€cli|»*e as it w:-'^ ; '•■es^^ulv an o'us^rvrc in the 
vicinity cf the sit'iUite. F. r ihi= we woul i r-.. juire 
a far m-.-re pen-i?: the.ry cf ihe movtrxi^ nts of 
Jupiter's ?.it-.lli:v^ thin i« at pr-jse^t att-inab-e. 
Th:* nitth.-d •:: rli-Ii:-^ the suii'a dietaiice h"! is out 
no ir-«jrrct 11 a result si>c'-;rate to th*; onc- 
thou?ana:}i T-art --.i its ami'ii-t. ani t'neref.re we 
may ui*card':t. B-t th.re is v-it another mtth >1 
bv which the 'ii-r.-l:;i-:-Ltil let-rrrainaticn ox th*r 
vtlocirvvf I'Lrht ta:* he ?:. c ::;\ir.e«i with p-jrciv 
iif-tT'iu -niioiil ni'.\4.-'^r-::-.-nts a^ f,- \ir\\ X:.r -'iii'-r 
• \ isti. : . :»; u* a :►:•■- It . Tim -.- wil i z.\^^:T::.'.'. *.':. -it 1 



'XI.'.... \A 1 A-rl.tlTl',"' 



.r.,'iA ■-i-/ 






i •'.••• • ' 






Ithi-! 



shoMti tLt-.r i:.: ■ thi 
with one c: th*.- n,:-t 
m.-my— nanirly. the aoi^jrrati-.ri 

I wiiull oL.v rrcark th»t t;... _ _ . 

luLil the c n'Li:; in f Zr"=.Klr.rx'. L«:e«:-.-. 

not even :h-.- h-.mt-K'i^*. \i.-.^.r.:z itt.".' it-i -.: 

uyr.a:n;..i'. Le:e--i:T. Tht phvii.;il ■:',!.',-.■■ ti :.- L*.- 

:r .- 1 u J. ■• ::. - T t - ■ nie Ir z; >: ':>, : r :. : . * :•'.:.. 

Is it .KilL.i. th.t ■ .- T.; .. VT :: ..j..'.:. . • • . ■- •- 

the iaci* a* f e -.l.citT .: .'..•:.*, •..•.:•,-. 

it ctrtuir. th** ti-.*. 2.-.-t;'-,t. of t.;.e »;.-,> 



the transit of Venus. Tliis has engrossed more at- 
tention than all the other methods together. On 
four occasions the attempt has been made to find 
the swrs distance by its aid ; the last of these oc- 
curroil only lost December, and another opportunity 
will not occur until June in 2()<)i. It was formerly 
sup|>osed, and it is, no doubt, still maintained 
by many, that the transit of Venus is par 
f.rrt7/^wr*' the method, but the ipowth of practical 
astronomy has tended to question the supremacy 
of the transit of Venus. An attack has 
been mado in two distinct directions. It has 
on the one hand been shown that the transit of 
Venus is incapable of the accuracy that was at one 
time claimed for it. On the other hand, the new 
method bv the aid of the minor planets has arisen. 
I do not, however, believe that the transit of Venus 
can bo expected to give the distance accurately to 
one-thousandth port. It is impossible to define the 
contacts with the precision tliat would be required. 
It was on the first night of the present century, a 
date ver}' easy to remember, that the first of the minor 
planets was discovered ; a few others were quickly 
added, and 40 vears later the career of discovery 
was reopened. Fresh planets were added by units, 
by tens, and by scores, until at the present moment 
we recognise about 240 of these objects revolving 
art^und Uie sun in the gap between Mars and Jupiter. 
The sun, which controls the mighty ^hmots of our 
system, does not disdain to guide with equal care 
the tiny globes which form the minor planets. 
Rich revolves in an elliptic orbit, and at certain 
times some of them approach near enough to the 
earth to have their distances measured. The 
observations con bo made with very groat precision ; 
they can be multiplied to any extent that m&j be 
desired. They can be diBCUssed with geometrical 
accuracy, so that from them one result and only 
one con be deduced. In speaking of these planets 
as small objects, I must be understood to use the 
word in a comparative sense. They are small as 
planets, but perhaps the area of an average one 
might be comparable with that of a good-sized 
English county. The discoveries of minor planets 
have added enormously to the labours of those 
astronomers who compute the movements of the 
solar system. The task of predicting the places of 
the mmor planets has been for many years most 
ably accomplished in the Berlin "Ephemoris.'' 
The editor must be sometimes alarmed at the daily 
extension of his list. ^lany of these bodies are of 
but little interest. Perhaps it would bo no groat 
harm to allow a good many of them to get lost 
again, and be no moro followe<l by tolescox)08 or 
computers. Some of these little bodies have, how- 
ever, a great astronomical future. They seem 
destined to tell us more faithfully than Venus or 
than Mars what is really the distance from the 
earth to the sun. The very small ones will not 
answer : they can only bo seen in very powerful 
telescopes, and they do not admit of being measured 
with the necessary accuracy. It is also obvious 
that the planets to be chosen must be as near to 
the earth as jpossible. They should have orbits 
possessing a hi^h degree of eccentricity, so that 
when in perihelion and in opposition simultaneously 
tho approach may be made as close as possible. 
Under favourable circumstances a minor planet 
will approach the earth to a distance but little 
more than three-quarters of the distance of the 
sun. These various conditions limit tho number 
of minor planets available for this purpose to 
about a dozen, of which one or two will usually bo 
suitable each year. About twe years ago Mr. Gill 
invited astronomers in the northern hemisphere 
to co-operate with him in the southern m an 
attempt to apply this method to Victoria and to 
Sappho. It became my duty to co-operate in this 
scheme, so far as my opportunities went. As the 
planet pursues its course through the sky, and as 
the sky is everywhere studded over with countless 
mjniads of minute stars, it is evident that the 
planet itself t^i like a star will always have some stars 
m itH imm^idiate neighbourhood. As the movements 
of the ]jlanet are well known, it is possible to foretell 
where it will be on each night that it is to be ob- 
served. ITie scheme was completely drawn up 
many months before the observations were to com- 
mence*. Each observer who participated in the 
work was thus advised beforehand of the stars 
which Were to be employed each night. Viewed 
f rum any part of the earth, from the Cape of Good 
n 4^ or from Great Britain, the positions of the 
stars are absolutely unchanged. Their distance is 
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:r.i:;:vn:a ji.trt of the distance of tho stars, and thus 
V.t 'ii.'iji^t.'.emeut of the planet when viewed 
fr.iith'i Cat*-? and when viewed from Europe is 
:• Vi- ;r4b'»e. " Th«; measurements are made from a 
:..- irl^*:, ;*^tr with a micrometer or a heliometer. 
'i :.''\x', ia '.:v-i beautifully -defined ixiint, the pkinet 
■'. a:j',th':r. ani the diilercnce of decliiuition 
Vtvsr*;. If.': two can be measured with a high 

..;r«; of *'y;uracy. Two comparison stars sym- 
.V. 'rvij;;.* pbi/,-:4'w:th re^^rd to tho i>lanet are 

. -.i..r -'::,\\u'iK \,z,\\ number of sources of error 
•.ii r^ '--■:.% •:LiJ*iLi:«i. The displactmenl ol \bft 



planet is to be elicited by comparison between the 
observations in the northern hemisphere with those 
in the southern hemisphere. Ine observations 
must be made as nearly as possible at the same 
time, due allowance being made for tho motion of 
the planet in the interval. Although every pre- 
caution is taken, yet tho fact remains that we are 
obliged to compare the measures made by observeni 
in the northern hemisphere with those made 
by different observers, and, of course, dif- 
ferent instruments in the sou&em hemi- 
sphere. In this respect we are, no doubt, at 
HO greater disadvantage than in the transit of 
Venus ; yet is is possible to obviate even this diffi- 
culty, and thus to give the minor planet method a 
great advantage over its rival. The difficulty would 
be overcome if we could conceive that an observer 
and his observatoxr, after making a set of observa- 
tions on a fine night in one hemisphere, were to be 
transferred, instruments and all, to the other hemi- 
sphere, and there to repeat the observations. Thi& 
problem can be solved without any miraculous 
agency, and in it we have undoubtedly the most 
perfect mode of measuring the sun*8 distance with 
which we are acquainted. This method has 
already been carried out with success by Mr. Gill 
in the case of Juno, but there are other planets 
more favourably situated, and the work can; be 
done for a mere fraction of the expense of themudi 
more cumbrous transit of Venus. Take, for 
instance, one of the little planets which sometimes 
approach to within 70,000,000 miles from the 
earth. When the opposition is drawing near, a 
skilled observer is to be placed on some suitable 
station near the equator. The instrument he is 
to use should be the heliometer. It can be used to 
measure stars at a greater range than is attainable 
with the filar micrometer. The measurements are 
to bo made in the evening as soon as the planet has 
risen high enough to enable it to be seen distinctly. 
The observer and the observatory are then to be 
transferred to the other side of the earth. How is 
this to be done ? Say, rather, how you could pre- 
vent it being done i Is not the earth rotating 
around its axis, so that in the course of a few 
hours the observatory on the equator is carried 
bodily round for thousands of miles ? Be- 
fore the morning dawns the observations are to be 
repeated. The planet is found to have changed 
its place very considerably with regard to the 
stars. This is partly due to its own motion, but 
it is also largely due to the parallactic displace- 
ment arising from tho rotation of the earth, 
which may amount to as much as 20 seconds. 
The measures on a single night with the helio- 
meter should not have a mean error greater than 
one ■ fifth of a second, and we might reasonably 
expect that observations could be secured on about 
25 nights during the opposition. Four such 
groups would give the sun*s distance to ono- 
Uiousandth part. The chief difficulty of the pro- 
cess arises from the motion of the planet during 
tho interval which divides the evenuig from the 
morning observations. This, it must be admitted, 
is a drawback to the method. It can, however, be 
avoided by diligent and and repeated measurements 
of the place of the planet with respect to the stars 
among which it passes. Lot us hope that lonsr 
before anoUier transit of Venus shall oome round 
the problem wiU have been satisfactorily solved by 
the minor planets. It will surely be expected that 
I shall not dose this lecture without an attempt to 
say what the distance of the sun is so far as mcxiem 
research has gone. Beviewing all the different 
methods, the most probable value seems to be 
92,700,000 miles. It does not seem likely that this 
can be erroneous to the extent of 300,000 miles. 



GALVAiri AND ANIMAL 
ELECTRICITY. 

THE Monday evening discourse during the 
meeting of the British Association was 
delivered by Prof. McKendrick, F.B.S., who 
said:— 

In these days, when electricity is commanding 
universal attention as a great 'force capable of 
being made subservient to humanity, it may be 
appropriate to consider some of the phenomena of 
electricity produced by living tissues and by living 
organs, or what is cafled ammal electricity. Most 
of tho modem developments of electrical science 
trace their origin to the physiological experiments 
of Galvani, the Professor of Anatomy at Bologna 
in 1786. In the critical inquiry made by Volta into 
the question started by Galvani, he was led to the 
invention of the Voltaic pile, which not only for a 
time threw into neglect the question of animal 
electricity, but also was the starting point of the 
electricia science of the present &y. In 1820 
Oersted made the discovery of electro- magnetism. 
This led to tho invention of the astatic needle 
(Ampere), and of the multiplier or galvanometer 
(Schweig^ser) ; and in 1827 Xobili constructed a 
galvanometer of great sensibility, by which he 
could reinvestigate the question of whether or not 
currents of electricity ooiud be obtained irom at votX 
tissues. He found that nidk onizents did csiit» 
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and found Ihat currents could 

from auim&I structure*, even wbore oil sufl- 
pidon cI thcnno - electric oi chamical Action 
ITIB removed. Uo alia ditcovered that the iaterior 
of muBclea was negatire to their guTrBj:e, nod that 
it wna poasiblo to mate a Mud of battery ot the 
thighs ot iiowly-tillcd frogs, which oould produce 
chemical efTecta similar to those canaed by Voltaic 
fllemcnta. ITien came tho labours of Du Baa 
BBymond, tho present Professor of Physiology io 
tho UuiverBity of llerlin, which will always uiarli 
the commencemeut of na epoch in the hiatory of 
animal electricity. Kecagniaing that the detection 

pended ou the delicacy and accuracy of the apporatua 
employed, be made many improvementa in the cou- 
atmcliou of galvanometen, and in the arnuiKe- 
menta for leading off tho currents from liruig 
textures into the galvanDmoter. Sucli golvaiio- 
meten must be exquisitely sensitiTe, and it is evi- 
dent that just in proportion as they are so, so will 
tie the diflirully of malting an arraogement which 
will lead olT anjr current that may exist, say iu 
living uiuecli's, without causing a current itself . If 
we apply to a bit of muscle the enda of tho ooppor 
wires coming from a delicate galvanometer we 
eitiiei get no effect or on effect due to the action ot 
the muscle Bubatauce. or the fluid coveriug it, on 
the capper wire. We must have some arrange- 
ment, which, while touching the muscle, will not 
cause any chemical change in it, and at the 
tune time will draw off mto the galvanometer 
ciKuit any cuirent that may come from the 
muscle itaelt. I'hat is, the electrodes ot the 
galvanometer must be non - polarisable, eveu 
when touching niu>cle. Du Bois Beymond 
found that little troughs of zinc, filled with a 
■aturatcd solution of sulphate of sine, talfilled 
these requirements. Into these are plocud liits of 
blotting-paper, also wet with sulphate ot zinc 
solution, and on the bits of blotting -paper ars 
placed monels ot clay moistened with saliva. 
When the bits of clay ui e put into contact so as to 
moke a circuit, uo current passes through the gal- 
vanometer. If we now take a muscle from the 
liacic of the leg of a frog, cut it across, and place it 
on tbe clay pads so t]iiit the section ot the muscle 
touches one pad and the surface of the muscle the 
other, a current of electricity passes through the 
galvauomcter, as shown by the swing of the needlo. 
This was shown by the lecturer, a beam from a 
limt'light being reflected on a screen by a mirror 
ultaclied to the oeedliis of the galvauomuter. It 
UUB tLcu shown that un uuiujured frog's muaule 
j!iv*s no current r that uo current can be got from 
two uniDJuri'd surfaces nor from two transverse 
sectiiius; hut only, speaking generally, wbeu one 
clay pad touchea a scclicn ajid when the other 
touches a surface, lliis .may be called muscle- 
Curreut. A simitar current, tliough much 
weaker, can bo obtained from living nerve. It 
was also shown that when a muscle is caused 
to contract, as it does naturally, the so-called 
muscle -current is diminished ; at all events, 
suj)pOBo the current from a muscle brinifi tbe 
nceille of the gulvLHiomctcr to a certain poiut, if the 
muscle thou bo caused to contract, the needle 
will swing back to nearlv its zero point. Tiiia 

tbat au electrical ihunge in the muscle huppcua 
wbenitcoutructs. Uutbvp^llnedmethodsoteiperi- 
msnt it has been sbowntEiat this change really occurs 
before the muscle coutracts - that ia, the change iu 
the electrical citato of the muscle is an c^remiou 
of the cheuiiciLl changes occurring iu it, winch are 
antecedent to the muscular movement. JIuch 
discussion has taken place as to what these currents 
really mean ; but the majority of pliysiologists 
agree with Herinann. of Zurich, iu tniuking that 
the current obtained ou cutting or injuring the 



Then the lecturer showed tbat light causes a: 

J electrical change in the eye. Placmg the eye o 

the matter, a frog in the galvanometer cushions, it was show 

that Uiere was a current passing from the come 

to the back ot the ej-e. In the dark little or n 



on light being icmoved, 
crease, and Uicn a sudden and rapid fall off. 
This action, first shown by Prof. Holmgren, 
Prof. liewar, and the lecturer, showed a 
Sjieoiflc influence of hght on the retina. It 
could not be called a negative vaiiatioix. Itiudi- 
cated chemical changes occurring iu the retina. 
Lastly, the lecturer showed the production ot cur- 
rents from the living man. Placing the bands iu 
two vulcanite trough, oommunicatiug by platinum 
plates with the galvanometer am! filled with a 
weak solution of salt, he showed that ou cuntracting 
arm, a deflection of the galvanometer needle 



ivus produced. When both a 



lietth 



atid that the differences were due to diSereuces of 
contact. In summing up, after a few nimarlu re- 
garding electric flsbes, the lecturer said that all of 
these electrical changes wero really expressions 
of the vital changes occurring in living tissues 
under the action of stimuli. It was no part 

retina of the eye to produce cunents under the 
action of their relative btimuli ; but such currents 
indicated chemical changes in the organs or tissues. 
For example, the contraction of a muscle is a move- 
ment following or consequent upon rnauy chemical 
changes, among the results of which were the pro- 
duction of heat and differciw»s ot electrical poten- 
tial. Thus there was no special production of 
electricity, except in the case of electrical flshesund 
possibly of some other auimols. In most animals, 

incidental phenomenon, indicating chemical opera- 
tious and nothing more. Sedidca, the currents so 
produced were feeble and evanesceat, and bore uo 
relation to the general well-being. Consequently 
uU attempts to influence tlioliviugbody by magnots 
had no rational basis. Prof. McKeudrick satd he 
had tested this questiou by powerful electro- 
magnets, aud Imd not been able to detect that 
thoy had the slightest influence on any vital phe- 
nomena. It need hardly hs added that the 
so-called phenomena of autmal maguetism are of 
an Gutirely different kind from those discussed. 
These are of a subjective character, dependent on 
peculiar states of the nervous system, having 
nothing whatever to do with electricity or iziag- 
Detism : but still in a sense they are pbcnomena us 
real us those of physical science. Their subjective 
character, however, renders them specially diffi- 
cult of investigation, and consequently tbey are 
more liable to Sill iuto the bands uf the charlatan. 
One safeguard against this is the recognition of 
what the electrical phenomena of the living body 
really mean , and one purpuso of thia lecture wifl be 
scr\«d if it shows that to detect and account for 
those phenoruena requires the most retined methods 
of the physicist and of tlie physiologist, aud that 
thoy give us only a glimpse into the intricate 
cluuiges occurriug in livmg tissue. 
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sulKitauec dies ut the plane of section, and in dying 
it acquires a lower poteutial thou the living matter, 
thus giviug riso to a current. Again suppose a 
living muscle giving no current, ou stimulating 
it, by irritating its nerve, so as to cause the 
muselo to contract, a lower potential is productd 
at the jioints iu the muscle wkere the nerve fibres 
end, and there is thus u ui^ativo variation. Fur- 
ther, it has been shown that this negative varia- 
tion paaaii like a wave tlirough tho muscle sub- 
ttaucf, and tluit tlie wave has disappeared before 
the muwla cuutructs. It, Uien, electrical changes 
occur during tliu activity of muscle and nerve, it 
is natural that [iliysiologists might expect to detect 
changes in tliu beating heart. This U the case. 
It was sliown, by pi-ojecting its imape on a screen 
that the uninjutcil frog's heurt, isolated tram tlic 
body, still livrs, and wliilo beating, gave with each 
beat au electrical variation, as shown by the svnng 
of tlie galvanometer needle. The uninjured heart 

~ ~ ', but when slightly injured there 

1 its electrical state with each beat. 



to all traders. Speaking broadly ot tho new Act, 
Mr. Wetherfield thinks it will ba more expensive 
in its actual working than any former statute. 
Hut if it iWly saves croditors being defraudiid hy 

aivay with the funds, this costliness will repay 
itself. There iseveiy reason to U-Iieve that debtun,. 



will be held upon their estates, wliile creditan, 
aud certainly their trustees, will be under thu eami 
sort of strict supervision. Mr. John EoB, LL.D., 
F.S.A., has also issued a similar treatise, which ii 
published by Messrs. MatlborougU and Co.. of .il, 






Wrought b^ un infinity ot labour, guided through- 
out by au luUexiblo purpose of reform, expcrieuet 
will ttst its efiicienc; and graudeur: time musi 
reveal and rt'cnrd thu verdict upon its wisdom and 
consul idalion." 

H. AMuavGuYiMt lias devised u iihutometcr ol 
considerable delicacy, dopcudent ou the decomposi- 
tion of iodide ot ultrc«un paced in aq neons ammonia, 
whidi i) ]>ro]iortional to thu intensity of light. Tlic 
vutumi' ot iiitrogcu evolved iu a, given time is a 
measure- tff the uiuouut ut luminous tJAluitiou. 



BRITISH ASSOCUTIOS. 

THE ASD&XSS IH KATHEHAIICS 
AHD FET8ICS. 

I'pHE address in Section A was delivered by Prof, 
J_ Olaus Henrici. F.R.S., the president, and 
was devoted mainly to a discourse on that branch 
lit mathematicB which has held most attraction foe 
Prof. Haarici--viz., pure geometry as apart from 
^gcbra. Tbe follnwitig is au abstract of the ad- 
iliess: — Pure geometry seems to me to be ot tha 
greatest educational value, and almost indispensabla 
in many applications : but it has scarcely ever beoD 
introduced at Cambridge, the centre of mathematiCB 
iind mathematical cducaCinu in Kn^land. The 
ber ot geometrical meOiods now m uso is Ba- 
(hingly great. These differ, on the cue hand, 
according to the nature of tho result aimed at, bat, 
iin the other, according to the amount of a^brs 
™ipIoyed, and to tho relation in which this algebra 
Htands to the purs '' A'lKAaiiiiHi/" (iutaitiou by 
inspection) . It is tha inspeetiou of figures which u 
>if the greatest importance iu geometry. It it 
hereby of httle consequence whether the figures are 
wen by the physical eye or only mentally ; because 
the conception of that space in which we perceiva 
f!verything and without which we can perceivo 
aotlimg, which therefore is, according to Kant, a 
form of our AnschaiiiiHgj is built up m our mmd 
through many generations in conformity with 
jcnsual impressions. 

In some ot thom^thods just referred to no ol^hra 
is used at all, whilst others may be distinguished 
iiecordingtotiienaturoof the algebra used, whether 
aquations contoiuing one,twu,three,ormDro variables 
iiroemployed. lusucha division, Von Standt's syi- 
. — — .1. — . ^(jijg of algebra, would occupy the 



the symbols are interpreted. And 
-.1 IB nere inai aigehra has apparently tlie greater 
power. One algebraical theorem, by being read in 
Jilferent ways, by giviug ever different meanings to ^ 
tho symboLi, reveals a vaiiety of geumetricaland 
iither thoorems. We have in it tha crystallised 
form, the vary essence of the mathematical truth, 
but in tho most abstract form conceivable. Xow 
(his most abstract form is the highest and the most 
perfect which mathematical truth a< such can aa- 

really complete in the eyes of a pure mathematician. 
It is only in this sliape tliat it is ready to be turned 
to account in any direction where it may be needed. 
In thus placing algebra on the higlii^st pinnacle, 
thu reasons will bo apparent whidi will miuce many 
mathematiciaits, not to mcutiou others, prefer tha 
Uuths it reveiUs cast iu a mould which connsda 
Lhem w'th n te things rathertli.iuwithabstract 
uotiuus. In fa t t be th roughly at home iu the 
liigliest tb n f pure algebra require* eome cS 
the gemus t m like Caylcy and Sylvester who 
have to nd d and t a great i-Ktent bailt np, 
modern alg bra U t u they constantly pmia 
ose uf g m t J t isiat thein in their mvcali- 
gations, d uld have expressed this more 

itronglj tl u P f Svl ester himself in hii 
brilliant ad 1 d 1 d from this chair at tha 

If this is so, sutr-lveveiyprogress in the spread 
of the knowledge o'f pure geumetn' should be 
" :ug<^ ; but iu tngland pure 



Eughiud, rapidly a. 
lud made the tonudatieu of new theorieu, so that 
the mathematical activity iu this country is uow at 
least OB great as it ever Las been anvwhere. 

But whilst analysis, alEebra, and with it analy- 
ticul geometry, made rapid progress, pure seometrT 
ft-Bs uot equally fortunate. Ham tho hofd 



^ any chango iu the 



byXowt._ . , 

metliods of teucliiug. 
Most ot nil, perhaje. sohd geometry lias suffered, 
tusc EueliiTs treatment of it is scanty, and it 



at volumes of siniplo solids— is uot included in or- 
binary scliool teactdu)^. The subject is, possibly, 
muntiuuod in arithmetic, where, under the name of 
mensuration, a number of rules are given. Bnt 
tho justification ot these rules is not supplied, 
except to tho student who reaches the ai<pliCQtion 
of the integral calculus : and what is almost worse 
is that the general relations of ]M)intj<, lines, and 
planes, in space, is scarcely touchid upi,u, instead 
of beluij; fully impreSned on thu student a mind. 

Pure geometrj'Tiaa boeoinc u. toobV 'mi-^-n!™:*.''™-- 
strutucnt. tot \eH;o.x€a, VL-fuSiai^Nv. -^ra^at ■«*. '^j]" 



-.J 



r.?' ".-„:.- rr 3f.o^.-AyTT .jvl "t: -Lr> of sdEycE: Xo. 
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Zr. L-'j-L'^:::-: Tr-^e-'Ie-i to give an iutererting 

r^-nni- .t 'jjc i_*: rr f t'-.-c^urs af un'lewtr^.d by 

/. ' _*_"'"■""'"■' *-" ."!-=>»**. iij= I::, Ai:. T::--. tLe Greeks, a ud the 

' " ■ • -"~ ---.." :-•- .Ln :-. uji ii~-ii rri-j^Lt it ilown to modem 

.1 *-ij* r--T-_TTriz.Z list cf el«»inents not ono 
*• . . ~ '■■-•■ -L.-- .. .uj :•-- TTSii.T-i :i.:o *-jiij«ler bodies for thrco- 

■ - - -'--■-■-.: " -_ zu-:.: i .za^rT* :z i-^.-r-ry : ii,d we. who are nmovcd by 

*- . - ..J "■ -.-...- -..:■— ..-r__5- fr .r tlr-iT r-"--r»T:-ii £r^m the great buiLlcrs of 

X ..".'. ■•---"-"'-- ~ .-—; ".^7 --. I: J : IT *-_>z/;h-. ir-::r~::e-i :c Ix-k upon these Ixxlies 

... ■ . - .. . ... ...- ...... _j.-. ..I. _— -rf.j-1: -. la'in.rz.'JL'zj -r-T^Tcj^y fiimj'le foiTus ''•f ifiatttr, 

, .,_ .. ■ .' „■ • '-'■--■ ■■--:::. ..• .: -s >-- --..■: :i_t ilrv=.: >*?!. 'tst unn-solvable. The 

.•^■. ■■;«.- -~ - ."'•■ ~~i— I. _-. J.. :r 17 i. iir.:=. ■»■* r— jC.t firizirs this Txew and stamps 

' " I "-^^ ' • - ' ."' '■ -I- * . _- _-. iL- j: -iT'ii L-^ r • 1^. If it. however, a fact tfiat 

jr. . . '.. ' "' ' j; . "';" — ■ - —-.""■ -- '-■"- -ii "-:-: tieae r^TC^cC rl-Tasr-t* ipr really simple bodies, or, 

\ .. . , - .. _,S' '."■ "■ . "' ■ S"'. '- ' _ "* ' *" ""■ ■"" ^^^-7 ^^"— "'^-- .zirri'i.lr^ "JiAj w.itCv iiffereLt in tho nature of 

•.. » ...- .„.■.' —--..-.- :. ^ •_-_..- •-!: .--i. i_.Tirr ■^^- "l:-- :":LsCt;L"a:t frrc'thow bodies which wo know 

* '.. i- .'.."".,"_■ ~ .:~.:. __•-..:- -1-. --. > ^7 r: ':•* liijcJial &:c5po3:«ie ': Thu5, to take a jmt- 

&7e fa:rine, chlorine, bromine, 
aUt diitiuct in their nature from 

.:;. - . .."',■. .."."' ■ _"■ *..."*" ^ ~_ ' ~' ---'-' — . • -• ^ — -* — ^ :':Bii»:cz«siAi:'«tj.cT:inogen. &uii'hocj-aLogcu, 

X.1 -. -: , . ."."*- ' . ." '-" .' '' ~ ■■- "-— :^m'rri:.-:fi*E« i-:.:' Are the metals litliium'.sK:diimi, 

r ... - . _ .. ." "\ "■-.--' '•.". 1". .".!_""'"""-' '-- -'rti- 1=.- ill tijisi =21 tase-iiisklly distinct from such alkaline 

•U< ■..:." . " . . " T - .^ ~ . " '■ " "---•-" -!^: 1 ^. .. r ..--r--; l :*jr* u w— t:ci;3n, ethylamiue, di-pthylamine, 

I..:"..- _ , - ' ". . ~ V. . "^ ■". ■ _ " ■ " ' ■■- - — -"— — -/* 1-- :— -L^.r-i »:. ; X: jii;*. j Lic*l chif-mi«t would pr jbably 

:. _ - V _. . " " ■ - -;..-■■. .-• .- :_Z7- 7 .1 1 Irii- T-nnr^ T.: ii*w*r this quc&tiLU catecciuallv witn 

_;- .^. . * — - • • .-..=. - — :-. r <L_ -_^':i.::-,zj -ilicr -tci :T"xio. 

*j^ . . ".".".... ... . _ _ J- — '■ _- • " — ' _^' --- ■" i--^-; — -: I: ■WTj'isrrss fc:|«d that the 8pectT0«''"pe might 

,a^ -'..'' ;■ ----*- """ ." ~* "' -■■-■■■---■ ^- :L.-~r:r: ■ :-_JL-*. ■ i^:::- : r '^nw ^;j:£. ^i^i upon the nature of olfments. and 
zr'.^-_- - . '" . -'^ T~ ." " '' -'•'-' '•—■-■ - =.-■=-— 7--j_ij -yi.:! i:^: re tb*!* common constituent iu two or more 

l-*^ I - V *".""„ ■" " r * ~ It "^- ■ ~ •"_ ■ '-■ " ~- - - — ^ "^ ^ :f u>=Ei . :i^s^. f-jr instance, it was couceivable that 

V "' . '." . . ".*.*."'. — :—"■--.. --■ ^. -■--..--- m: b ,-lj-z.:.-: t-.-Ji -Ji- -Ji^ fj«i»:3T*«i iine of bromine or ii»dino vapour 

-^-_ "'_.'■.. V ■ " "■ T" ~ . '■" ■ ■"" ■" ' ""■' ^ * ■"" '•--■"". "■^' ^"-'H' ■-•" T.gi: ci:aBce of the rays given by chlorine phis 

pr^ L..' .' ~ '"".."' — " 'J • "—'•'- "-■'-'■--'.• i. vz-JT::!- i^Tiz.'i :iZKS%. All ^xpecbitiuus of this huve hitherto 

^.. ,.* V. ' ~ ""T^ ■ " *■ -^- -- - '. - : ■.- ._:-=.•■'? ij I r ■:. . 1 ".. .k hjj ]:«Ets i.s&p^'C&icd : yet. on the other hand, it must 

-^ I " " •- - - --'■---■ -1 .:- :: — -.- ■ .-..„, ^ -.'--,-.; I.1 ■>: :.r:uf ^-j -:? l« f-^ppowd that such a n?sult disproves tho 

" -^. ^ . _ _ :..-:-•..__•.-- IT- .■» r J ; -u-i'it-* :■ ::cs*:z=.-l satnre uf elements, for as investigation 

j^Z^\ *~ — > . "" ■ '." ■ ~ Jil -"-—■" ■■ — " — — • ~v- .-::.. £*-Sr-ri. ";;v:a-.:rLL pric^^Ci iB becomes more and more clear tliat the 

, . ~ * 1 . f ■ ■ ' "- — - _ * .".--." '_ . ' . - . .^. z .J. I "■.'.■ r~r. r r- iLe^r^rAl *Tecrrca of a compound is not made up of tho 
rl *^ . -T" " " - " — ■ -=-"* - • ' -" -^" i-i ~ -■ -■ . v-__. ..- - •::.: i7 -i:^: I in f^twtra cf in component pirts. Again the niulti- 

, *" 7 7 ".■—-' • "' • "* •-.:— ^~- :■--.- . -1 .. V — -- - . : ;rr- " :r lji •::- : rr^-r iiicin- :f r&ys given out by some elements, when 

~ '.■--. T. • "- j: V . •.; - : ■.. — ' z . . : ^_ ,- ■ - i.-:i . : , : t: t.1 k j.- ■ L.-- ^L-a^e^. in a gaseous comhtion, such as iron, has 

.^■_ — - ■ - - ■ ---"*"- -:. : _-•-:-,- l: . :. - .z^- .- r - r :■ -• "11- ^- ^. : ;:--.:.;.- cicifn fsppoKd to indicate a more compl»»x constitu- 

^ j - - - - ■■ -- '•-" - . '- - ~ . -^:- -■- -- ::: -— ■ ..... -•: .-:. v ...: -j.t^ -^'. -.► than in the case of those metals, such as 

*\;''- - *- - - -— - ■ -- ■■■ ■- . -■ - -* ■ .,:.■-" — : ■:..:: j r--- .-4_7 ^T:*i*':-i'i Tna^aesdum, which give a more simple si-kcrtrum, 

'^— ^ ■ - " z. ' — • z: ^~ "'. - -■ ;_:j -. .. . :,.--■ ....- .: .- n: :~ =:": ji ':.-_! YtS it is perfectly conceivable that tliLS imiy br' duo 

^^ = -"" -~- -;_ . J- . ■ -- ■ :"- i. _- ..--::-• V . r _• ," "--r. tzl -.i- 1 cira! :: a ccmplexity of arraBgement of atom:; all uf the 

^~-- '-'-' -. — • - - -^ V . - -- - i.- -._.: ■-:.- -•. :._■,.: T :;. : -1^ :. z:jj:t <aa-i kind. Again, we uLve changes of a s])cctTuzii 

*-^*;i —'..'-.'■" -.:.*.• • -.- -:..:...: ^ . -: >* lz : J. : r- **. .^ :h ? it Lffennt temperatures : now ravs apjie ir. others 

■t - - - ... . . .. : _ ... .* i^— -..J..- '. --:... —-7 r jj. i--. i; ;: zkij^^: -h :jrlr ii5appear: or even there occurs t^e ver\' rcmark- 

*-i'- '-i- -. _ : : _.-. ^ . ^:. ■■-■_. ■ .* ^ _ • -r -< ,:. ible change from a fluted spectrum to one of i>)iarp 

^•- i-* -: . : .. - . -. r •:. T- -„. -:. Li i ..-- -? :t---c - -.: ■ zi *'.- : r-i'.'^j^j: ji.cs at iiregnlar intervals, or to certain recurring 

^'r-zL .,. . _ ■ r .- _ r r«-.- .- :. r- ---.;.-- ':..• : - i _ -^ i^^-.rt Iz. tL-~ ^.ufw of lines. This, in all probability, does arise 

Vj. ' _ :.-- ■ --^—^ ^ -. .--_-. : . ^•..' As — • t::: :r si «ome redistribution, but it may V»- u r-.-dis- 

1. \ _ ... :- -. rr a_ .r-. v--.: r Ti ~- . ;_ 1 — - ▼ — ." :: . i.-*- r.--~ '- i^ : :i.f :r.t at:;n in a molecular groufiing of atoms i f the 
-i. ^- :. ~ . - _ r- -T^ :.-'" - " - . '-c-:'- ^ = r- --...— *■ _* ".:-?. • : •» . J*; uir.r kind, and not a dissiKiation or rearruugcmcut 

: ,- - — . -. -Lr- - :..':..;: r- '_--.. 1:: - -■ . -l. . :!,. :^-. r ^: : di4fl>imilar atoms. 

;.-. ^ ,• . .. - - . -..'*' - *- - ..^ .. .. . .- .: : : :•'.-: --- :_ir: : A 9tr\.nger argument has been derived from tho 

-j:- .' - '7 - > ..1 :: ■ 7. _- L . A - .n t-r ::.i--.-jrt r>.vcLit:ons of the Sjiectroscope in regiird to tho 

*^ .. ■ ' . . -^ . . :~,: ....-":.■ ^ - .• - -• r_ :- :. ;. r* ::««* il'.-.ui I'omin' us atmosiiheivs of the suu. Tlu.Te ivo can 

i- » . . , •.,--. :_ .u:-.! —;.•-:: .■■:ii. — . :':.*: :::x:. WLitoh the effect «'f heat eiinrmou?ly transoending 

-. % . . ^- * :.: _.. ■ ~i •-: -i... . ..«r .^:r.: z: ?: :-. a-vli- that- four hottest furnaces, and of mo v« 11101 it.-< <'om- 

^ .. . . ' . * 1 . - ..-. .r _■-..: _. L—TL *-■:...:. .rr i:-L jared with which our hurricanes and whirlwinds 

~ . J . ■- ■ -•;■■.:-.-:-:: :i^l -.• : ::..r. --?. S.::.i!i:i- are the gentlest of zephyrs. 

- - .-.-:;..-.«:_ V .:.' W: v.l. !■?. ::. :. t.-L^y. .Vc the meeting uf this Association at Ipswich, in 

■ - . - •—-..-.■..■.«■::■-• " • ■;" '■'-'■^'i ■-'-.'.* - Iviiij: ,^ 1>."^1. M. Dumas shewed that hi si-veial cases 

- -. _ . . .- .":-. u "'•:.": ~..L :"■.•- r.-.;iLi: ^ : .1 analog-^ us elements form groujKs of thi-ee, tho 

'^. . ^ . - ■ . . - - !..■.. 7 • . -. ■-.--•f .? :*... :..;*: :.. lu: :l.v mitldle nne uf which has an atomic \vei'.fht inter- 

. . .. , • J ■: .■ : ■-':. — :..7 ._.- - ' ::-;i- :•>:•- lir jr"- mediate between those of the first an- i tiiird. and 

.'^ , ^ • i . ~ ^. . ■ ? - - •. ;■ - . !p - r.r :.:n::'.r. rhv tliat many i>f itn physical antl cliemi'-al j^roju-rtic? 

".'• 7 -.v.:!, ::.». r!.;i:.il t.(Ui- ' are iiiterme<liate also". During tlie ilLM.ussioii ujK)!! 

-. .:. : > lur.vL.i: .1 uMful. [ his jhiikt. and suh*e«iu«?ntly. att"utiou was drawn 

-r -. l.<- ::.;■ :::. ^inj.'i riio I to the fact that this is not ecntined to ^ouj-^s of 

: - ■■;.':.. v.-r :. ivo any ' tliree, but that then, exist many ftrii«-s i-i aualoirous 

s. ■•.•.■,:. :-r!..ii *, in the ! elements haviiig atomic w-ij^hts whioli <:it!'r by 

"*•■■ * * . -■ , . "■ r ■■..■.■■-■-■ *■ ::• ittr.-.ut «>£ ciTtain incremt-ntii. and that thes*^ iiicivment* are 



f! . 



.» 



V. 



I" puriinj; 



in mott cases muiti])les of J>. Thus wit liavo 

.' .r! :;. a!, i ari i>iiiir th.* litliiuin. 7 ; sodium, "J.J. t.t. 7 -r l'" '. p-'tars^ium. '^9. 

.< • 7 ■ ■.- :■.." talc- n ir-mi t.'. 7 -i- Cli> ^ '2) : and the nmre p ci.ntly dis-v-verea 






'\ ■ ".1 .».■« :r- r/. t v-Tvd.iy life, 
r.\::i: :• the stu :, ur. jrive him 
,- . ..:; : w.v.I-; \h: ;.i the same 



rubiilium, i)0, *.'. 7 -f y\'j ^. •'•; ncailv: :\i.d e.-. !<ium, 
loli, i.t'. 7 -r (lU \ h) nearly, '^hi^* i.s cj\»cly 
aiialogfJUH to what wo find in oi-jiLic ohemistry. 



whole tliere are series '-f anal'»LfOUri b"«iii s pining 
the part of metals, such as hyilr^gm, nuthyf. ethyl, 
.•^«« . <r>^'n<noc TW nirr ■ TCTPV ''^■^•» ilifferiiigbyan iucremtiit which lia-« the atnuic 
THE ADDRESS i^ CHh. IblitX. weight H, and which wo know to I^'JIL. Ajrain, 



the 

nces 

riuum 




•;;•. .• Vv,. jii:swers given started tlte dn.'tri] 10 01 . rtv.ivii\ ntly in all their colnl^ination^*. so h-nv: at 

^.'\.. WJ" n,i. earliest dnrumentjiry .vi-uMV oi I- a.^r .:s the atomicity is uiichairy;ed. ll J!ii* I: -inures 

»■ • ■ ■ .■ ' . ■' i''-^ •.r..Kil.]y contriiiii-d in t:- S', . Jiiuu'. r ^■;v>,^t;t:ni,' this pruiwrty bo in.-oiied :::to iM^n- 

. ■ ,* J».., t. ...1 nf the '"iiini-' ri;!-.-;, .- I", r i'- lii .1 . rV> taMo, we tiud that in th.; v.rtioal eoiiimus 
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see that they arrange themselves in a series of 
curves similar to but not at all coincident with his. 
The observations are not so complete or accurate as 
those of the molecular volumes, but they seem 
sufficient to establish the fact, while the points of 
the cun'es would apDcor to be, not tiie alkaline 
metals, as in Meyer*s uia^pram, but hydrogen, nhos- 
phorus and sulphur, titanium and vanaoium, 
selenium, antimony. Now, if we were to insert the 
specific refractions of cyanogen, ammonium, and 
methyl into this table, wc should again show that it 
was an intrusion of strangers not m harmony with 
the family of elements. 

But there is another argument to be derived from 
the action of light. The refraction equivalent of a 
compound body is the sum .of the refxuction equiv- 
alents of its compounds ; and, if there is anything 
known for certain in the whole subject, it is that 
the refraction equivalent of an organic compound 
advances by the same quantity (7*0) for every 
increment of CHi. If, therefore, the increment 
between the difTerent members of a group of 
analogous elements* such as the alkaline metals, be 
of the some character, we may expect to find tliat 
there is a regular increase of the refraction cquiva- 
lent for each addition of 16. But this is utterly at 
Tariauce with fact ; thus, in the instance above 
quoted, the refraction equivalent of lithium being 
3*8, that of sodium is 4'8, of potassium 8*1, of 
rubidium 14*0, and of c«T.-sium about 13*7. 

The general tendency of these arguments is 
evidently to sliow tliat the elementary radicals are 
esseutiaUy different from tiie compound radicals, 
though their chemical functions are similar. 

There remains still the hypothesis that there is a 
'' primordial element,'* from which the others are 
derived b}' transmutatiou. With the sages of Asia 
it was the " blue ether," with Thales water, with 
Dr. Prout hydrogen. The earlier vievrs have 
passed away, and the claims of hydrogen ore being 
fought out on the battle-field of atomic weights 
and their rigorous determination. 

There does not a]^i)ear to be any argument which 
is fatal to the idea that two or more of our supposed 
elements may difftT from one anotlicr rather in 
form than in substance, or even that the whole 
seventy are only modificHtious of a prime element ; 
but chemical analogies seom wanting. The closest 
analogy would be it we could prepare two allotropic 
conditions of some body such as phosphorus or 
cyanogen, wliich shoidcf cany ttieir allotropism 
into all their rcsi)ective compounds, no compound 
of tho one form being capable of change mto a 
compound of the otlier. Our j)reseut knowledge of 
allijtiopi.sm and of vuriutious in atomicity, affords 
little, if any, promi&e of this. 

The remarkable relations between the atomic 
weights of the elements, and many peculiarities of 
their grouping, force upon us the conviction that 
they are not septirnto bodies created witliout rofer- 
enco to one another, but that they liave been 
fashioned or built up from one another according to 
some general plan . ThLs plan we may hope grad ually 
to unuorstanu better, but if we ore ever to trans- 
form one of these supposed elements into another, 
or to split up one of them into two or three dis- 
similar forms of matter, it will probably be by tho 
ax^r)licati'>u of some method of analysis hitherto 
ankuowu. 



THE ADDEE8S IX GEOLOGY. 

The address in Section C was delivered by Prof. 
"VW C. Willisunsou, F.li.S., the president, who gave 
an intert^sting and almost elaborate sketch of the 
present state of our knowledge of the vegetation 
of tlie C'ail)oniferou8 Age. After pointing out 
tlxat while Cierman and English pala>ont(ilogists are 
in substantial agreement, Frtucli savants take 
different views of wliat is to be learned from the 
fossil plants. Prof. AVilliomson proceeded to say: — 
The common state in which our fossil plants are 
preserved present.s a source of error that is positive 
as well as negative. Most of those from our cool 
inea;!ures con.>i^t of inorganic sliale, sandstone, or 
ironstone, invested by a very thin layer of struc- 
tureless coal. Tlio surface of the inorganic sub- 
stance is moulded into some special form dependent 
upon stnicturul peculiarities of the living plants, 
wnich structures were sometimes external, some- 
times internal, and sometimes intermediate ones. 
Upon this inorganic cast we find the thin film of 
atructurelcsr coal, which, thougli of organic origin, 
is practically a.s inorganic as the clay or sandstone 
which it invests ; but its surface displays specific 
flculptuiingh which are apt to be regarded as always 
representing tho outermost surface of the plant 
-when living, whereas tliis is not always the case. 
That the couly film is a relic of tho carbonaceous 
substance of the living ]>lant is unquestionable; 
but tlie thinnest of these films are often the sole 
remaining representatives of structures that munit 
originally have been many inches, and in some 
ilisunccs even many feet, in thickness. In such 
cases most of the organic material has been dis- 
vipitated, and what little remains has often been 
CODSolidated in such a way that it is merely 
moulded upon the sculptured inorganic substance 
iriuch it corers, and hence affords no information 



respecting the exterior of the fossil when a living 
organism. It is, in my opinion, from specimens 
like these that the smooth bark of the Calamito 
has been credited with a fluted surface, and the 
Tr^nocarpons with a merely triangular exterior 
and a misleading name, as it lon^ caused the in- 
organic casts known as Stembergue to be deemed a 
strange form of plant that had no representative 
amongst living tvpes. In other cases the outer- 
most surface of uie bark is brought into close con- 
tact with the surface of the vascular cylinder. I 
have a Stigmaria in which the bases of the rootless 
appear to be planted dixectly upon that cylinder, 
the' whole of the thick intermediate bark having 
disappeared. In other examples that vascular zone 
has also gone. Thus the innermost and outermost 
surfaces of a cylinder, originally many inches 
apart, are, through the disappearance of tno inter- 
mediate structures, brought mto close approxima- 
tion. In such cases, leaves and other external 
appendages appear to spring directly from what is 
merely an inorganic cast of the interior of tho pith. 
I believe that many of our Calamites are in this 
condition. Such examples have suggested the 
erroneous idea tliat the characteristic longitudinal 
flutmgs belong to tho exterior of the bark. 

Entering upon a more detailed review of our 
knowledge of the Carboniferous plants, and com- 
mencing at the bottom of the scale, we come to the 
lowly group of the Fungi, which are unques- 
tionably represented by the reronosporites anti- 
quariHM of Worthington Smith. There seems little 
reason for doubting that this is one of the Phy- 
comycetous Fungi, possibly somewhat allied to tne 
liaproh^nita ; but smce we have as yet no evidence 
respectmg its fructification, these closer relationships 
must, for the present, remain xmdotermined. 

That marine plants of some kind must have 
existed simultaneously with the molluscous and 
other plant -eating animals of Palaeozoic times is 
obviously indisputable. But what those plants 
were is another question. The widest differences 
of opinion exist in reference to many of them. A 
considerable number of those recognised by 
Schimper, Saporta, and other palasobotanists, are 
declared by ^athorstto bt> mei'cly inorganic tracks 
of marine animals - and in the case of many of 
these I have little doubt that the Swedish geologist 
is right. Others have been shown to be imperfectly 
preserved fragments of plants of much higher 
organisation than Algnr.', branches of Conifers even 
being included amongst them. I have as yet seen 
none of Carboniferous ago.tliat .could be indis- 
putably identified with the fi»nlly of Algce, though 
there are many that look like, and may probably 
be, such. The micro8co|>e alone can setttle this 
question, though even this instrument fails to secure 
unity of opinion in the case of Dawson's J*rofota.ritc«y 
and no other of the supposed seaweeds hitherto 
discovered have been sufiiciently well preserved to 
bear the microscopic test ; hence I tlunk that their 
existence in Carboniferous rocks can only be re- 
garded as an unproved probability. Mere sui)er- 
ficial resemblances do not satisfy tho severe demands 
of modem science, and probabilities are an in- 
suflicient foundation upon which to build evolu- 
tionary theories. Seeing what extremely delicate 
cell -structures are preserved in the Carboniferous 
bedSj it cannot appear other than strange tliat the 
few imperfect Fungoid relics just referred to con- 
stitute the only terrestrial cellular Cryptogams that 
have bc'en discovered in the Carboniferous strata. 
The Darwinian doctrine would suggest that these 
lower foiiiis of plant life ought to have abounded 
ui that primn:val ago ; and that they wei-o capable 
of being preserved is proved by tho niiTtierous 

rcimens met with in Tertiary deposits. Why we 
not find such in the Paheozoic beds is still an 
unsolvtd problem. The Vascular Cryptogams, 
next to be considered, burst upon us almost sud- 
denly and in rich profusion during the Devonian 
age ; they arc equally silent in the Devonian and 
Carboniferous strata as to their ancestral descent. 

The older taxonomic literature of Pala.'Ozoic 
Fern-life is, ^-ith few exceptions, of little scientific 
value. Hooker and others have uttered in vain 
wise protests against the system that has been 
pursued. Small frtigments have hod generic and 
s]>ccific names assigned to them, with supreme 
indilTerence to the study of morphological variability 
amongst living typos. At present the study of 
fossil ferns is affording some promise of a newer 
and healthier condition. We are slowly learning a 
little about tho fructification of some si>ecies. and 
the internal organLsation of others. Facts of thesp 
kinds, cjiutiiiusly interpreted, arc surer guides than 
mere external contours ; unfortunatelv, such facts 
are, as yet, but few in number, and wficn we have 
them we are too often unable to identify our 
detached si)orangia, stems, and petioles witn the 
fronds of the plants to which they primarily 
belonged. 

That all the Carboniferous plants included in the 
genera I\ '"/j!' rU^ J\V/in)/)/<:n>, and SSphrnopfvriif 
are ferns np]^'ars to bo most probable : but what 
the true aflinities of the objects included in these 
i:i -defined genera may be is very doubtful. Here 
•nd there we obtain glimpses of a more diefiDitA 
kind. 



That the coal-measures contain the remains of 
arborescent ferns has long been known, especially 
from their abundance at Autun. In Lancashire I 
have only met with the stems or petioles of one 
species preserving their internal organisation. The 
Bev. H. H. Higgins obtained stems that a{)pear to 
have been tree-ferns from liavenhcad, m Lan- 
cashire, and it is probable that most of the plants 
included in the genera J'tfOi-otuuSf Caulopteris, tad 
Pt'oiopUrU. are also tree-ferns. 

Nearly all the Calamitean fossils found in shalet 
and sandstones consist of an inor^nic, superficially 
fluted substance, coated over with a thm film of 
structureless coal (see ^^Histoiro des Veg^taux 
Fossiles,'* Vol. I., pi. 22), tfte latter being exaefljf 
moulded upon and Jollou-iug th: outlines of the i»- 
organic ^uted cast that underlita it. Brongniart 
and those who adopt his views believe that the ex- 
ternal surface of tnis coal-film exactly represents 
the corresponding external surface of the original 
plant. Hienco the conclusion was arrived at that 
the plant had a very large central fistular cavity 
surrounded by a very thin layer of cellular and 
vascular tissues as in some living Equisetums. On 
the other hand, Brongniart also obtained some 
specimens of what |he primarily believed to be 
Calamites, in which the central pith was surrounded 
by a thick layer of woody tissue arranged in 
radiating laminated wedges, separated by meduIUtty 
rays. TnQ oxygenous structure of this woody zone 
was too obvious to escape his practised eye. But, 
not supposing it possible that any Cryptogam oonM 

Sossess a cambium-layer and an exogenous mode of 
evclopment, Brongniart came to the conclusion that 
the tiim -walled specimens found in the shales and 
sandstones were true Kqwrntacca^ those with the 
thick woody cyUndurs being exogens of another 
type. Ilis conclusion that they were G\'mnospenn8 
was a purelv hypothetical one, justified by no one 
feature of their organisation. 

My researches, based ui>on a vast number of 
specimens of all sizes, from minute twigs litUe 
more than the thirtieth of an incli in diameter, to 
thick stems at least thirteen iuches across, led me 
to the conclusion that we have but one type of 
Calamite ; and that the differenes which misled 
Brongniart are merely due to variations in the mode 
of their preservation. It became clear to me that 
the outer surface of the coaly film in the specimens 
preserved in the shales and sandstones dia not re- 
present the outer surface of the living plant, but 
was only a fractional remnant of tho carbon of 
that plant which had undergone a complete meta- 
morpnosis; the greater part of what originally 
existed had diBapi)eared, probablv in a ^raaeous 
state, and the little that remained, displaying no 
or^nic structure, had Otun tnonldtd upon the under" 
hfing inorganic cast of t)y. medullary cavity. This 
cast is always fluted longitudinally and constructed 
transversely at intervals of varying lengths. Both 
these features were duo to impressions made by ^e 
organism upon the inorganic sand or mud nllinji; 
the medullary cavity whilst it was in a plastic 
state, and which subsequently became more or less 
hardened ; the longitudinal grooves beiug caused 
by the pressure of the inner angles of the nume- 
rous longitudinally vascular wedges, and the trans- 
verso ones partly by the remains of a cellular nodal 
diaphragm, which crossed the iistular medullary 
cavity, and partly by a centripetal encroaclunent of 
tlie vascular zone at each of tiic same points. My 
cabinets contain an enormous number of sections 
of these plants in which the minutest details of 
their organisation are exquisitely presc*rved. These 
siiecimens, as already observed, show their struc- 
ture in ever}' stage of their growth, from the 
smallest twigs to stems more than a foot in 
diameter. Yet these various examples are all, 
without a solitary exception, constructed upon one 
common plan. 

At the meeting of the British Association at 
LiveriK)ol in 1870, 1 first announced that a thick, 
secondary, exogenous growth of vascular tissue 
existed in the stems of nuiny Carboniferous crj'pto- 
gamic plants, especially in the Calamitean and 
Lepidodendroid forms. But, at that time, the 
ideas of M. Brongniart were so entirely in the 
ascendent, that my notions were rejected by evexr 
botanist present. Thougli the illustrious FTench 
pala'ontologist knew that such growths existed in 
SujiUariit and in what he designated CalaniodendrQy 
he concluded that, dt facto ^ such plants could not be 
Cr>'ptogams. Time, however, works wonders. 
Evidence has gradually accumulated proving that 
— with the conspicuous exception of the ferns >- 
nearly every Carboniferous Crvptogam was capable 
of developmg such zones of secondary growth. 
The exceptional {/Osition of the ferns still 
api^cars to be as true as it was when I first pro- 
claimed tlieir exceptional character at Liverpool. 
After thirteen years of persevering domonstratioi^ 
these views, at first so strongly opposed, have f ouua 
almost universal acceptance. Nevertheless, there 
still remain some few who beliuvc them to be 
erroneous ones. 

After referring at some length to the botajaajA^ 
relations subsisting \«fcs««fe\i.ciV\i5ix^s^»»Jyfe. v^^^ 
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SCIENIIFIC HEWS. 

THE romut, tho ilisoorery of whicK by Prut. 
Levia ISwift wo anDoimccd Inst wink, ]i. 
GO, ia mentioned in tliu Dim Erht (.'irciikr Xc 
SI ^ but ut tha ikta of iitsiu) it hnd not betn 
observed by anv ona olse. The Baiiie circulii 
(Mmloina oljacn->aion8 of comet i, 18H3, wliich, it 
ii thooght, muypowiiblybo Comet Pona of 1H12, 
made it lioiden, lti>inO| und Uun Kcht. MJI. 
Schulhof I't lioantrt'a cleinctita itnd bi>liemeria 
axf i^rcn in Circulur Xo. S2, from which wu 
find that the cnlculated poaition of C-omut 

i6h, aeni 

BmliQ mid' 

nigbt. Tho I'omc-t will Tcmnin ahovo the 
hoiizon lor somu timo, and iluring the inoonli^as 
cvt-ningB now pn-vuiling, will bu within n ~ *" 
of teloscoprs ol modtroto power. 

Tho next meeting of tba ISritiih Aewtciii 
will bo held at Montreal, commencing on August 
'27, ISIM, Prof. Ixird liiiyluigh being tho prti- 
ndent clci't. The Amoni-iin Assorintion meets 
at I'hilsdelphiii on Sept. :t, ISS4, und will 
welcomu all rinitora belonging to Ibo llritish 
AaBoeijtlian by plneing thum on tho footing of 
members. Ha C. Tuppcr auured the gencnil 
vommittoe liiut Mondav, that nothing would bo 
wanting on tho jurt of tho Canudiana to ahow 
how highly they appreciated the honour of tho 
vitiit. Tho Conudinn Ilouiin of C'uiiunons hua 
voted tho sum of £-1,000 to dufmy the eiponncH 
of receivinH; tho Aasocintion, und tho sleutnbuit 
and railway ormngemunta for mnking long oX' 
cursionB are on ua oxceptioiint 8cali< of liliorilily. 
Thu fuUowine uoniea am giv>-n ua prob;kblo vice- 
preaidcnta ;~-l'ho Man|uis of Lnnadowno, tho 
Uiirquia of Ijomc, Sir L'. Tupner, thd lion. Sir 
A. Ualt, Sir N". Dorion, Principiil I>iwson, Dr. 
W. H. Ilineiitun, Dr. T. Sterry Hunt, I'rol. 
lluxluy, Proi. Fronkland, .Sir W. Wicmona, and 
Sir L. Pkyfair. 

Aberdeen haH been ehon:n hh tliu mectin;;- 
plOL-e in 1SS.>, thi; only other town pei'kiii^ ttie 
honour being Ituurm'iiLOUth. 

The recont meeting of the Ameriiiin jVsaociii' 
tion wai not altogether a xiu^tiia, aa tho atleud' 
;in<'C wua Hnvthing but large.— Ilie di:'t»ncu of 
Minncapolia front Uii' centres of aoientific thought 
being too greut to tempt many to leave their 

Un Monday, at tlie Drilinh Associution, a 
j>aper, the prodttetion of two authora. wna read, 
in which it was atati'd thut no ri.;illy praclioilly 
elticic-nt Botxindar}' luttitry had boon produced : 
and which di.4iurilH.d a new combination of boiler 
and eolio oven, by «hich the value of the riilte 
bbtnined eciu:i!led that of thu ciial oacd, and so 
the iteam woa obtained free of iist '. 

The death of tho diatincaitihcd pliyuicitit, M. 
Joseph Antoino Ferdinanit Phiteau, i> announeod 
na hilling oiiiurrcd in bin eighty-second year. 
The deceased rnig l^inuiitus Professor at (iheut, 
and was a raeniUT of the principal learned 
eociaties of Europe. 

Sir. Werdermann, thu inventor of the well- 
known Bcmi-inamdescent Limp which bcara his 
name, died the other diiy at the couipiiratively 
early age of ui years, lie nuue to London in 
]87u on. the bnnking out of tho war, and brought 
with him thu first lirjmmo mnchioc introduced 
into England, IIu owned, we believe, thu i^ng- 
lish and Aan'Tican jiateuta for that machine, and 
waa a most ingenious inventor of ele< triealappii- 
ances, but lacked the " business" qimli ties which 
enabled others to become rich at thu expense of 
shareholders. 

Baron N'ordenskjold, in the Soji/iia, arrived at 
Thurso last week, and lost no time in telegraphing 
Quit his views as to the interior of ClreeiilaiKl 
were not supported by tho fads. Parties of 
Laplanders were sent as far as possible into the 
interior, where they found nothing but snow 
and ice. "Masses" of lino dust, partly of 
eosoiical origin, oeeur witli tho iee. The iMp- 
landers had to proceed on snowshocs, as the snow 
wBSbio soft for sledges. Uaron Xocdeoskjold 
says tliat the glaciers of tho east coast are lew. 
and of no great si».', and that the fiords are free 

The new Guion liner. Origan, which is to 
le&vu Liverpool on her maiden voyage on October 
6th, made an average of 20 knots during a long 
tiial last week. The engines indicated more 
than the ntim^ed 12,000 bone-power. If the 



Orn/tii con maintain her trial spoecl of id knoli 
across the Atlintir she will a1>aut accomplish tht 
westward iia£S:iQe in tax d^iys. We gave par- 
tieulnrs on p. 4I>'1, l:is( volume. 



than 1 1 miles : 
was a '14in. " Flicilc.'' 

The "fungus hunt" ofthcE9.ie\ Pi eld Club 
takes placo in Ejiping IVircst next faliuibty (to- 
morrow), and the ■' cryiitv^imic meeting" will 
U: held at th.. '■ llotbuek,'; Hmkhimit-hill, in 
tlie evening, when intereating ikiihts will lie 
read by Dr. 31. C. Cookr, F.L.S.. Mr. W. (!. 
Smith, F.L.S., und Ur. \Vharl..n, P.L.S. 

The Licerpeol J/ffrury says \\aX Itlr. Itnnkf, (if 
Manrherter and Ulaekpool, hin pnidncul a re- 
iiuirkable photograph uf tlie lAf of ^lun liilln. 
taken froni the SiniUi IHcr, lllai'k|>ool, a distaner: 
of (ili miles. The origin.il was taken on .Miiy 
IT, the hills being diwemilJo from Llaekpool 
only at aunsut in uirly Hiimmor, and was so 
STiiall that it hnd tu bu many times ciikirjied \i< 

aeh tho cnttc aim.-. 

'IV (iileiiKa com sponilent of Hie Tii,nt st.-itcn 
Ihat a reinarkoble iJitncimenon h;iH lieen ol served 
at a:veml ptaeex in tho .^Ia•l^^s auiL Elimiliay 
I'rosidi^neies. and has ciiusiil miieb intercHl, 
mingled with not a little alarm nini.ii;; tin: 
sujivrxlitiniui. For sumo days tho san presuntml 
ft dii^liiicllygtien colfiir. S'Ti;Iii1 ■■xplinalii.na 
have b<.-en put fotwiinl. of wliii'fa the inuxt 
plausible ajipears to hi- that olfered 



LETTERS TO THE EDITOR, 



tptakni iif aar I'lltr frwaitly it'tru-l, iri'I ■-.hl.gt ty 
B-i.fio"ili((*<iiiul»trrD/Uj/.-K.i-, HI ictll .ii Ik! pa)4 «t 

" I wnild have prnyoDe write what he knows, and m 
much aa Im kUDWii, but op nuirej and Hist not in tUs 

liuva' wma iwflniki Inuwl.-'l^ aad exptileJiM of tlw 

ijClKr tidngs. knoiM no mme thita wint eretybod; don, 
iihI yet, to keep ■ clult^ v illi iJiis lillie pitLinft! ol Us, 

• 111 tmilertake tu ivri'e t!.e wli'ili- bi«lvuli>hr-iiri'i' ; a tint 
from whence gn«t iooioveiueDcva dbnve tJieir nr^iiul." 



thul 



i due t 



tlie 



[mssuge nrross Southern Indi.i of tlolid^ of Kiil- 
phuroua vapour from the Java iiilcanoex. 

Under the auspices of the (i ilchriat Trustees, a 
coiirsf of I'enny Science I*flure» is al>oiit to be 
given in thi! Itoyal Victorjii t'ofi'co Hall, Water- 
Itiu-roiid, S.U. Tho leetm-es, which are to lie 
illustrated by tho oxv-hydrogen light, and intljv 
UHBO of the lirst t«'o bv l^3l■urimentH as well, arc 
tu lie aa foUowa :— Oct. 2nd and 'Jth [tn-o li-c- 
lures), by Mr. W, M- l^nt Caqiontur, F.C.S., 
on '■ ice. Water, and Steam." Oct. 16th, Mr. 
P. II. (.'iirpenter, on "Life Under tho Ocan 
Wave." I)ct. Ti\-A, Mr. E. B. KnobiJ, Bee. 
H.A..-i.. on •■ Comets." (Xt. Mth, ilr. C. A. V. 
ConylKaro, on "'The Itights and Fceling.f of an 
AniiiKd." Xov. nth, Ur. 11. W. Hi,hai-d.'«>n, 
Jl 1)., LI^I)., F.itS., on "V-Mx\ and Feeding." 
If tho eoiniiiittes take <-are to inihe the I.i-tur.' 
tlio chief fi.ature of the evening, and do nut 
T<'li';;ato it, OS in List year's experiments, to the 
fitg-enil of a miitcelLineous cntertuinTiiunt , there 
seems no reaerin why I'cnny iSiieneu Jjoutures 
shoulit not prove ua aucci'mCul and popular in 
Ixjiidon as they aro in the Xurth of Kiinkmii. 

Messrs. Matmillan nod Co. have niade a now 
dep'irturo in English magnxino litetnture with 
their "English Illostratod Magnxino." The 
printing is i-xcilU'nt, tho ilhistnitions purfectioii, 
and the price a nuiivil. Tlie lint of contribiiturs 
to the first number is a list of ipanls. Mr. F. 
W. Mailland en the Old and New Ijiw Courts : 
.\. C. Swinbume.llrant Allen on tho l>oniioiiso. 
J. Comjus Carr on Itossetli's lulluencir (.n Art: 
William Black with a story; Profi;ss{>r Huxley 
on the Oyster: nndlhe first 'instalmont of a novel 
by Charlott.' -M. Vonge, together make up n first 
number which, in literaiy iiilue, hus never 
probably been approached. 
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DyeliiK Out Flowara.— It has for a long time 

'eu knowu that the colour of growing Howers con 

-J altered by simply mixiug a little drcitaff with 

[he mould in the Itawerpot. N'o one, however, 

has hitherto thought of chauging tlie colour of 

Howers wheu cot. We have iu Londou many 

irtists whoso busiueis it is to give to birds finer 

feathen than Xatun' has allowed ihem, au.l we have 

DOW a couutetpart in tlowirs. Mr. ^CKhit, a ili-i- 

liuffoifhod tioiauist, has found lliat by simply 

snciking ths stems of cut Uowem iu a weak dye 

-' *iou, thfir colour can bu altered at wfll, withonl 

erfume or iteshncts being dosfroycd. Mom 

ttlul elTectsure produced by prGi>ared hikes. 

iilur to Buy, flowers refuse to abwirb eertnin 

ITS, while they disposo of others in dilTereut 

lers. If placed in a mixeii solulinnthey make 

Sleto Bnulynii, and some liU'js which had been 
with putjilesho wed distict red nud blue veins, 
tbe eoluuis havuig been divided in the )irocesa of 
abSOTption.— JAe Dyer. 



THE AMTIQUITY OF MAN - STABS 
VIBIBLB IN A 0iu. HEf LECTOB ~ 
AFPABATU8 FOB OPTICAL EXPBBI- 
HBNTS-THE OTHSB SIDE OF TOB 
MOON — THE INTRODUCTION OF 
OHBISTIANITY INTO BBITAIN-TEB 
SIUDT OF METAPHTSIOS. — THB 
aOI-AK OOBONA-A PBNAY W^ATEB- 
CLEANEB — COUITBS TO TEQA — 
FOBM3 OF LENSES FOB LEAST 
ABEBBATION. 

[:ilS.iU.]— Tni: euuolu.iiujf i.'jitioii of tlie adilress 
' I'ciuetiiU UaWnuii, wluch you reproduce ou 
ia il i-eij., suonis tu uie to lead to one uf two 
iielusious— either tliat it< author is iu curious und 
iuitxcvisable ignonmco of the Europeuu evidence 
wliich shows man to liave bcvn pru-^l:iiial upon 
the earth, or that he is guilty of a delibviate ine- 
/irrtsio rtri. It is simply uutruo that " Rooenfly 
the opioion has lioen gainiug ground that tbe close 
of tho ice age is very recent" (usinft tbe words 
" vtry roceut " iu tlic' seiise in which Mr. Dawson 
obviODsly intends that they shall bo a'^cepted)— at 
all oventi, in this eouutry. Just, however, as pro- 
verbially any stick will do to beat a dog with, so, 
in the oiiiuiOD of an extremely iiinall and iiuij^U- 
caut school of gciln^ists, wiU any argumr;ut — or 
assertiou — suiKce to show tliat it vaa not until 
•' nil nr unveil thniiiiii.l v«ira ugo " that man first 

.._ of tlio earth. The 

■Liudable motive which prompts so gross a 
nusrupresontatiou of fact is apparent euougti ; but, 
aaaman wlio has devoted Ins whole lite and no 
inconsiderable part of his fortune to the pursuit of 
sdouce, I must [irotest aguiust scientific falsehood 
being advanced to bolster up any theological system 
wliatever. Anyone liablo to be misled by Mr. 
Ilawiou'a specious untruths may with advantage 
read Sir Charles Lyell's " Autiquity uf Man " as a 
currovtive, merely in luatti'ra uf fact. 

Mr. Holmes (letter al7n7, p. aT) will Bud th»t 
Urowning says liu his " Plea for Iti^fl^'ctora ") that 
redcetiiigteleBCopi'S ''iuligbt-gtuKpiugpowers . . . 
are equal to an ucliroinalie uue-sixtli tea in dia- 
meter." Adopting this formula, a !)iu. refloutor 
would have its equivalent iu a T'.'nu. refractor ; the 
iHiiimam I'ljiiifr of wliich istho U-Utli inaguitude 
of Argelauder. Your correspondent ought to nw 
sudi objects as tho tlh Etar iu n lil'iuulti, or tho 
miuute pair between ,-;' and ji" Capricunii easily 

gli, even in Luu'loii. ou a Hue uigbt. 

Pliysis" (query .JlU.'itt, p. 4i*) c^uuut ilo better 
tluiu procure the little book ou "Light," by Mayer ' 
and llamard, in the" Saturo" series. It contains 
illustrated dewriptioua of tho most timplu ai>pa- 
ratua for exlubiliii;{ thu ruBeetion, refraction, and 
>lecompomtion of light, so very pLiiu^ wurdiHl that 
its iicrusal would nujiily your quciisl with exactly 
*he infonnatioD hen quires. 

■■ The discovery " (it such it be) tliat tlio centra 
if gravity and tbe centro o( Uguro of tho Moon 
wem not coincident, to which " W. G. C." rofeii 
In i|uery Slliai, ti. Hi, was first puUished Inr 
Hansen, of Gotlia, iu tho year l»-ili (11. A. S. 
.y{e..:„n. Vol. XXIV., p. 31.) Taking the dibtanoo 
from the earth to thu ceutre of figure U3 1, he 
deduced the diobiiiee to the ceutro of gravidas 
iillUlri't. In ail editorial foottiolu on p. 270 
[ the second volume of the English edition 
i -Irago's " Popular Astronomy " it is astouinh- 
igly atatad ttiat Haiiauu found that certain 
tvgularitica iu tlie Miiou's motion "would be 
moat wholly accounted for by suiiiioiiug tba 
ctntre of gravity t« bu situated at a •Ei'-taiice of 
1.740 miles (!) bciiund the ceutre of figure," which, 
remembering that the Lunar radios is only l(JSI*&3 
miles, woulJplaoehiTC.g. outside of her Jtogetli*' 
by some m> miles!:! What Hansen r'-'olfy dl 
'.■outcnd for was that the Jloou's d^iitni of grafit 
*-as :W miles farther from u.' tluiiv «ui wv-v-k, -AV 
'.ongBst diuttttex, aaiA ■fioali. -i^iin V-mvy^ ''^''^^^ 
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obferratiinal aBtronnmy may be orgauiwJ ; so 
murh maj be locuruit bj u'nnibiu^itiQU, no nmitter 
how Dnskillud the oleerrer may be. luilncil, 
the council of (ho Bocioty hnve H-elcomed tUu idohI 
humblo efforts it ubserratiou, beliovinc that tbpre 
are many beginnort to whom a little direction nnil 
auiatance irould be o( the grpal«at r.ilue. And 
this 19 the reaann of the marlced aucceas o( tliu 
•ociety, and the rauso of the itoady increase of 
members iluring last acssion. 

The new seseioit opens with proipccta of even 
greater ouoeena. The lilt n( new mi^bera to lie 
proposed is n large one, ami the promisea of papers 
are very numoroua. From every side thii moat 
cordial support of well-known uatronomera hai 
been received. The great object the cooncil Imvu 
had LU view is to keep tho iui»rriptiona as low an 
possible, in order thut no one may be prevented 
trom joining. In spita of tho eomiKmitiTcly amall 
number of members, and Iha'iks to the dev.ttion of 
some of those members, the society eommenees its 
new leseion free from debt, I hear. Of course, the 
more numerous the mfuibcrs the more secure the 
society is from pecuniary difficnities. Indeed, u 
point must be shortly readied irheu the bolanci- 
will be on the right side, and allow of suois of 
money being L-ii<l by lor the foundation of a 
pennaneut obserratorj- for pructieal astronomy. 

I need h.irdly say wliat a conlial reception all 

all remember that Hi.: idea .4 the soeii.'ty originattd 
with some of " ours." T. E. a«Din. 

Observatory of the Liverpoul Astronomical 
Society, West liirbj, Birkenhead, Sept. 17. 

TBANSFEB OF THOTJQHT. 

[-2I8.'>fi.]-rHOB*nLT "Kappa" (21!l-T(), p. fi7) is 
correct in saying we have had almost enough of 
this subject. A dieuuiou is rather difficult when 
it TOnsisis iu one mdo briuging torwiurd itatemeutB 
of facta deinonstr.ited by careful observation, and 
in the other simply nayiug they do not believe sneh 
things can oceur they are iuoouiisteiit with the 
notions they have formed, or that sameono else 
has published a different opinion, and so on. 

For instance, does •■ Kuppa " think that it is 
leeitimato argument, or oven cnramonly civil 
aay "evsQ 'SihTna' has gono wrong," merely 
cause he canuut see the truth I have attained 
I have ffivcn clear statements ot facif ithi-;h 1 1 
"("•r II '(and carefully analysod, and I tliiuk I 
perfectly cnpalilo of careful observation of fo 
and that my opinions, basod upon those actually 
observed facln, are likely to be mnre tmatwnrthy 
than that of jwoiile who, not having witnessoii thi 
facts, refuse to Iieheve thorn or even to considei 
how far they are probable, merely because 
they differ from their own prejudices. IflstwKi 
aloue, tliere might be some ruuson in this : but 
what I say ajriea with whot is said by everyone 
who has really examined the facta. It is wholly 
thoso who have etUtcr not examined at aU, or wliu 
havo iucomfiletely oiamineil. who deny them. 
_ " Kappa ' givct us just the samo common folly 
in witnesMu-j tho very iuton^ting statement of 
Mr. Carter's oiperimeiits. Ho compares llie uM 
game in which irli'mal mr-'ihiiin; it gieen I- l/i^ 
wtter, and the result in due to the ahanmcss of the 
phiyar in following that imlieatioD, to a case iu 
which m ^.,<-h fUtiHtiiier i. ;iireH. and then ha com- 
mits the gross importinGncu of amimiiij ff-m-l ,.r 
Iriek'f-/. Now, my own actual eiperionce in tlie«t 
matters enables mo to say that thoso young lailics 
poasesa those natural qu^ditiea which I explaiiieil 
yeors ago as ctiustitutitig the " seer " or ir^ceptive 
constitution. 1 am |vricctly certain thut, umler 
proper management, thty WMUld read tlia coutiiit:- 
of a sailed letter, smh couteiit« br-ing kiiown to the 
person linldiiig it, and eiich iiersnu honaitiv 
fnlfilliug, and being caiiabio of fidfllUiig, the con'- 
ditions. It is because all these different condilions 
must unite, and thiit they arc all andeach of thi^iu 
ruely found, that it ia no diflioult to obtain 
eiperimeiital oridcnco of the higher forms of 
thought transfer. And such uviitence is nowcrk'sn 
where pcojilo ore dctermitiiKl to assume mind ;iud 



the boiii. Du Biiis-lt. furllior wierlii 
tluLt every action in the ncTTCs, which iu mnvloB 
t^llects motion, is pL-rcvivul in the brnin a* sensa- 
tiou, and is occomiKinied by a change in On eleo- 
tric stato of the ucrv«t. In the BMment of m'ltlou 
or a^iuatiou, the elui^ric ttreom sufTen a dimina- 
tiou, pruduoM a dunuiuil change iu the coiidu-:^! 



than his own pn^judiee— for it is prejudice. Those | whose work on animal clectrii^ity ''S^a" no 
who assert this atiiti'maut aa to thout,'ht, gu to their doubt kuon-s by heart, was, I believa, th" flrit wlio 
inveotigations detoimiueil to »'ek supiKirt for the i pi-ov^'d that in all nerves au electric atrenm is pca- 
pre-judginl ojiiuion. But all their fuetsare juat aa , sent. Xerves ace the cause nf [he *h.<!'teii!ug of 
well eipUiiued as CDnsniuences of thouglit -as , the muscular fibres whicli result in h»'-"'. XervM 
actions uceompauytug thought, uot as being the j are the mediator! uf all seusatioDS, Imiire^ritoa 

agent. arrivc'inly at c — ' " "" " "" ' 

A.1 to the P. S., I beg to remind "F. W. 11." " ' 

that it was not l!'C writur of old who ahu tayit thut 
"man liaa no pre-emincuce al«vo the b-'Oif 
The st-itvmcut I referred to was by a different 
writer, aiul by one of a very diften-nt onler of 
mind. It is very uneertoiu who was the writer it 
" K^rlcsiuttcs.'' and it is cousiiloiul that it wuH 
written during a period of national degraiUtJau and 
individual hrmeliiness. In fact, it is lUi culy 

.leofthelatvly--^- "- '^- ..t.._^_:.-. 

t'- - '=--■' 

deiH-uda upon tho liver.' 

martyr In dvspe|»ia on the one haul, or if his 
mental and 'imirat uaturc cannot ris-i abuTL- the 
mere nuiniul routine, life is uot worth living. 

Xow, if Sulom'>u wrote " Ecelesiaatcs." be di>l it 
after ho h.id ruined his conatitutiun by >"cei!iku.<i, 
and worn out his temper and spirits by souabbliuji 
with his thouwnd wivira, anil degiailed liis monu 
nature by conscious wrotiuduiug and ubilatir, Iu 
deliauce of his own wisdom. I <lo uot uttiich thf. 
smallest weight to the dismal waitings of a laan 
sulTeriug from such a complication of phyiirul, 
mental, and tuonil diseases. On the other haul, I 
am inclined to think that the wcitor (bo h " " 
may) ■■'+'— 'i'"^ *'^ t.-:..!- »i.a ....^.^t >....*.... 



mislliitu, xlaUar aa we decompose water Mi '•vj^eit 
anil hjiuni;i'ii by clectricityT-every ehaneo in no 
eiamjilu of thelstvly reviveddoelriiuuiif I'essimiHm, Etateuf the uetvM involves a ehiiTign of i^ af imi. 
and of the iiuustion ''Is life worth living:'" Xow, Davy aiul Biiuispouny ufQnn tlult Bvnitill ortivi^ 
that (lUestiuu has been unswerd by a puu; " It eauhts hunger, ar-' •■■ "■- ' *"■ ■' *'— 



Howeve'r, 






eagonim 



o bcli 



aiierimoiit, 

eve in the observen. 
that tho foots are 



o give has nuide a groat many people recognis,: 
[hat there i.* an im[jortaiit and unknown [Mwcr in 
our nature, descrvmg at serious thought and in- 
vestigatiou : so I care very little for ue opiniLiiis 
of those whose mental eyes being unablo to li::ac 
the light of truth, prefer to sltut them. 

Sow. in riiJv to " F. W. H." 121!Wr, p. ("fl. I 
have never said a woril against scientific invefitig.!- 
tiOD, or deni.nl tho right to Hod out i>Iitb^m1 
causes, &e. What I havo protested against u the 
denial of facts and refusal lo took at Uiem. No 

cientist has si-er yet given the faintest evidence 
that thought II a motion of molecules of nuttir. 
All that anyone has shown is that such a motion is 
an accompaniment of thought. But he ia a 
precumptnous man, and not ' a scientist, in tliat 
retpect, who asserts aa a fact what is nothing moie 



'uded to paint the woint picture of life, 
.3 it might be regardetl by men cither suffer- 
ing under thu evils of tho most tyrannous and cor- 
rupt government, or the still worse evil government 
of their own utterly sultish passions. I thiuk he 
did this with the deliberate inlentiou of leading to 
the dual teoebing following those atrildug words: 
" Then shall the dust rotum to the earth as it was. 
and the spirit shall return to the Uod who gaVL- 
it " ■ words, be it seen, very inoonsialeut witli the 
apparent senile of the ports fmmwliieh "F. W. H." 
quotes, though even among them are to be fouiiil 
many a vivid gleam of higher and nubli-r thought. 
With all his apparent despair of life and doul ' ' 



it will n 



tdo t 



quol 



lthe> 



;ro{ 



ly of the spirit, 

bow the bones grow in the womb of lier that ik 
with child, oven so thou laiowest uot Uio works of 
God who mfikiith all." as a supporter of the "s™ut 
German scientists" who pretend to kuow all about 
it, aud deny tho existence of that apint bu'causi- 
they know not its ways. It in uot by taking iauhkted 
rcmarka that a writer's spirit is to be discerned. 

jJltviT-l— "Sir.ifi," I hope, though he luaj- 
tlunk with me "Nihil hmnanum a me aliennm <'si>b 

Co" will accept the .above advice f:om one whu 
passed tlu' Biblical three score and t^n vnai 
yrtrn, and which ia offered liiu- in i! mHu, and 
with tho greatest regard tor " .Sigma'a " dis- 
tinguished talouts in general, and as au eleetriciiLii iu 
particular. In telking ot preJ'um])tiou aud ignor- 
ance of other earnest inveati^tors, " Sigma " 
desoeuds below his level, and joms iu thcehirusof 
.buie heaped upon such men as Darwin, Iliitluy, 
\vuiliill, Strauss, Ili'unn, CoI<mso, aiul a host of 
ilii.T inquirers iJter truth. I aliouM be S'lrry to 
'- - "Sigma" amongst tliis cluBl of thiukura. 



(aiaponuy 111 _. . __, 

„-T, and aujpneuls tlio hn-ath 'it !Im 

■dy. HnnguT is a sure >i|;n of wasted powrcn, tit 

toverty of thu vital iluiil, which catmot nth^rwiso 
e expliiiied, as by ni> iucmuud ni'itamoroh.'Ml* of 
el.'m"Uta, doe to a iwighb-mil uctirlly of rhi! ^rafn 
during thu strain uf tliiiikiuK. While n-v.ike, it 
j^'Ab r mass uf bl'wl ciiFuIut>ia In thu brain than 
when osl^i ; ubierva thu Iieud itf an iutiut wbPo 
as|pt>p. The fontanel appears aan great d"iip.-<Kii3, 

-.-I.Il.T _-!,.,.. nu-.b.. ,'» ...n-u— — :i~ ....;i .J .^ 



In fiut, (.very increase iu thv function of an "i^n 
i' diie to a greater iiiSnx ot tdo-id to tlil' organ. 
During dfgi;sti''iu,thn btouiaeh Is ionstatccf er~ 



Thus, Molesehutt cauw to suT " thougtitisani'il^on 
of matter." Daring tliuugnt, the brain hpc^nei 

a centre of attmctluu for the cIrciiLitlon, a'li) with 
it a more active cliongo aiid nietamorphOTis is tha 
necessary' consequence , 

Continuing y^ur lecture of Mr. Cniv.-n, I might 
say, aud say truly, wed" ftolseo the objcct<t5;r!ai- 
selres^ which nughtsaem strange to the uiiinitiatwi. 
My clinical teacher iu l^;iK alreuly talked of foal 
fur the lungs, In alitidiiation i >f what now •iv-irf 
schoolboy accepts a." "—'>■■ ■•■i" v u.,,^>.y^^ 

f-fijli. " thi. nnirf.l i 



which tlu! siiuphi mention of any of these great 
u acts as thu dangling of a rud nig bef<ire tlie 
eyes of a ma>l bull. I remeinb.-r what a gmliund 



to thisckisa of mun, when the i'xLiteu''e<i( tlui 
nus "Acarus Crossii" was dispniviil. a fait 
oMcrted as such in that lemurk.ibte though wU- 
■ bo..k. "-nio Hidlory ,rf Ih.. VosliKos of 
" (I beliave tienerolly attribiitvil lo Dr. 
Chambers). I often heard my friend Dr. Elllotson 
"liiir memoriic" complain ot the abuso lie auf- 
furcd b-^rauso he was a, believer in univoctlscil 
-sinerism, aiul of whom peoulo said iu couli'iniit : 
Jhl Vou mean the man who goes .tbout with a 
icuiif wood to apply to thechehta of his paticnbt." 
__ would be dilKculb nowadays to llud amougst thu 
nieilical jirofi'iisiou one who does not think this 
-'— uf wood an luJisiiensuble. great boon of 
nnec." Hut "reveuuns a nos mouhou," as 
eighbours say. Might I ask "Sigma" it be 
unilcmtands licrman, or If his knowledge of 
Mob.'scliott is only second-hand, whom hi> acruses 
of pn'sumptiiinaiidif^oraucit fora.iyiug" Thought 
'" --•'- jf at'ims" ': Will he pi;miit mc to refer 
quasi -paradoxical uying uf M'deschi'tt 
eiti^I Iha g'.'oUe riiliculu aud sar- 
Licbig --vii!., "Xo tliought without 
'' Yi'ti as far as I mmnmtwr, this groat 
lugh liad hiolneist, hiul the woi-st m thu 
after tiohlcy proved that the brain con- 
: which, treatnl by mineral acids, and 
ileooimKKed iuto margarinuud iihusiihnr- 



'. Hirtulwjt 

iyasadi>>irtt(> 

.. _ ._ , _Ill^aknthisu 

it for c pr.ipur delinition— yet It wis !h9 
tliuughtful (>xpression ot an amiable iioat. Inhtidd 
have thought thus also Mokischott'a exprnifcnta 
might have lui^sed without exciting ire and i hinqny. 
Give to overj-body cralit for anlimiBSt dusln of 
arriving at the truth. I often think what a g'til 
tiling it is that tho highest iwolilnms of huoiani^ 
are involved iu doubt, tfius stimulating th>.' nnbl^ 
minds to find a solution of them as for as they nro 
able ; without this, thero would ift but a <ta:^iant 

fool of decay. Even in tlie )>r»*iileutial a-ldrek" irt 
rofcGsor Cayley the old vexed 'luoiitlon of inn'tia 
ideas of time imd si>.icc, whixli m •VaevM'.-l ^s 
achoolboyii, ntum as objects for di^eutuiinn. and 
will i-utum us lung as the world Is as wo Rnd it. 

Ajkilo rising fix the length of Ihi'se reratrks -raa, 
know old mi'U ore gnrrulouii : but I will pronii.iV to 
bcar.iny panishment that may be In >>fom f'>v -na 
mei'kly, and not eiiltrou any iUscu>»ion. 

.i*epteml>i:r -2'>. P. D, 

i;2:s:is.;- 

lo say that other a . _ _ . . 

•.a^i -,1, Tit^^n^^m'. Uj th'-y iiotaetor. .^ ... .. 
. . stay thu eiri'ul'itioii. ami is i^ . .it 
tho ease that sometimes thu h-ait i' too w°lI[>4 

Sit thinm ii-{ht .igain, anil rn Ih" lul'i'iitdi-.-i^ In 
et, dri uev uot reully act by partly de tr-v-sg 
"* — * '--- iMt the polso ^■Il -are so!- 1:'';';'S 
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1 iliuught transfer has m 



ght transfer has Hurjiriwl loe vrv inifh ; 

ttalrmeut th^t " all llie II i.-elch, IluchnTi, 

.111 Moleschotts put ti'.^tiithiir will^nevrT r 'I'vlnco 

lie th.it any couibiiiatioii -^r moll'mi of nt'Un-i of 

arlion, hydrogen, i* nitrrtm-n ever wiirliivl a 

irohli-ni in KucTiil," Ciin only ts- hnu-kvtoil wirh :hD 

i-iiLuk ot tliookl woman, who s.ild sTin war r.pi>n 

.0 conviction, bnt wniibl like viiy murh to sH the 

l>crM>n who could convincK luir, 

" .'(igma *' inay, of cnurw, Ik Tir>vi> tlwt ib« pfae- 

leim of life and niiiid an' iliic to an •Tifrii- 

i-rinl principle ; but flwconfliniiiiHi.f n-iita-e do 

fiVour that view. Will "Sigm.!" a-'ir* tli.it 

biituiiists helluTe aiiytbiiig cxniit iuatli>r •■^ir^ in 

Ui Scaici-^. Ithiiik: aii-i If T)iei>Ii'.'-<Tn'iia 

antlitccaubeiiroilue^dby nisttir aim-, w'ly 

.uimal life, even iu its higluM forms. <i 'V .1^ 

ito a coujcrvatory, "S gma," sit d'>v."i. ..-id 

try to realise tliat tho lloral Ix'an'y Jiniun'l v>"i in 

only matter. Look at a hyacinth i>nlh; ri-n niVr 

(hat there is nothing in it exii"pl I'litt-r; '-'ak 

__ ,. ._ _ .„ .._.__ what it williloif idouteil; try t.> frniu vmi" ■■..n- 

glyceriuo ; and Liubig himaelt ockuowhHlges tliat reptiou as to the niolcouliu in-icliin-ny <if '!.■' 'ulb 
the brain and nervin matter rontuin pbosphor, I —I ilo uot think yon will aucceui]. I ,ipi iImii'-jI 
without whidi their development is .vrestcd, and I us to whether anyonr- will ''v-.t *uiv.'i-<l', yt' '!b& 
thii.i Molewhott'i dictum, "No thought w-ithuut -xen-ise may at Wi»tV-viiAv'^>™.w*.v*'rf>W''''''|Y"''"^ 
phosi>hor," seems justitied. Du Bnis-tl/'^'mowJi, 'KWti TWi.VWt tan iji ■■■^Tiwfl. \''- " -i;™^ ™»s 
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UdnnotUiiuk: 
ij'pb.-onw'ailriii 
, „„ /.-/.,A/ hit 



•'. !■'■• 



liul liiBhiT up If i-Mn.?tl,ii [r 
fri.>ii.lTik.-sit or iir4 irliell.': 
hibbelielsoriuit. i>ii.l wli^.tln 
not, the fad niaiina tliiit th' 
iiiv-rti|Eiitinii in to (rtinfy nri 
"viral Uuiil" t *" " " 
lliiid, till- fl'-rtri 
vbich thv old 



:-. .-.;ly n 



k".;p J'^i). 



Wbetlwr mv 
' it vill rviTiaru urith 
r h" irill admit it •■t 
txn'I'H'y of mijil'tti 
tin'. HwVVi nnd thu 
nvwiib th. 



r do 



II tlKl ll.1i-> 



utt«r W<J( of •lEi'jriini:! 
Kni>wHiue. ui coon^;, irq il^i ii'.,t kii'.tr !■'.■• 
biaiu tliiiik? : but it u'ill \it ijuit-i tim'; tsu-ri^':: V^ i-^- 
altcniiit that iiTjblem irL'U w l.i-rfc Itui.t A 
•npar is Mr«t, n<Kti? n " 
polaiJi red, and nfaranii^ al 
uot ku"w tha >:.r iu ai 

[i?i't'tiii7 Din- ai.d :: 

t; t^iiiili» th-.'K \i a 
of Kiinit-fi ic A 



- -- - .. ,..,. ..-iluTftanJ. The 

ihillrfiii ('. wii'.m I h.™ allirfwJ, and to whom I 
i*a<l '- Ktt.y\<\'\ " hU/,, ™ .SatonUr ercnins. much 
t'l "h^ir iifii".-''r:''rjt. t.;!! inir thai ao far from temif 
Ii^iu.iar ^, tL-B-t-Xth-,. thi eKMiitton U \/, find 
■iiyaii »■!.'. 'ftMiot '1-- it, and Uiev Damcd Iralf a 
■i'j)!iii frii:t.'> iih;ni I kn.H-. and wbo havij trii-d it 
nn'.^ I WK th'tm. uH?, j/^rf wt nuoceas. Xdw. if it 

SI a-*:! u tl.'.nKl7.^>. mu-f hare been inrtnictcd iil 

•(.1 '.v.* '.J ■M^uaU l*l'.n c'«ani?iip?ii.g ; hut a.! 

r.-.*:-; -jt-,.;. i Iw 'a!t ti,™»«lvH! to In: amused, and 

• y.j. wv:. li^mt:.*s^^tt. IhTfunraurt iH^nithBr 

T. l[_r y-,-i.-,^ relat:-,nJi mak<! it au ercDiag 

■'tc tii^mssltf when tliev aro quite 

little abiuid tor ode to 



■'- tviT "rtiijiiri™ thoiiJd get togetli 






>r I i::rj<M«cd shi 



tbj^''" -. 























TBA>'SFEa CF T=0r3KT-TO XB 


'^.I'^i'S-Jt 


CA£r£H 


r^t.^f^^fi. 



J t". •ai.-iri the feat ' f Icgerd' 

._ -^ . mral'! '.fall. Then.a^iu, 
.ul'J bi d-.nii in the atraenoe 
i? ci-a. an-iti'.: a wnrl ira- jpoken after her 
;r=, ft If Knage lim H,- taps which must have 
: iciv.* V t^. th'ituM have Leen unheard by 
: :«:Lij«. hrwevt-. fb-.v were peculiar - 
*rr= til-'.'" I izay di^ tb^m -which could not 
'•'^.y. ■*=' ii-.V* ■■i«vate rigaal with her 
ue«d of c:ipLaaation. tor 



■; U \.A i. 



-in.i 



1 ■-irlisitii;: '■! the phenomena. 

■; tiliIE:e-l iho power to man' 
=.yiea. ic; utt'rv to theit tuipriie. hav^ 
r «:=• sliEjff. B-;» ir? men lite Tyndal 
=»." *:fire! is ic «an«M inqiiry, undf 

fh: ri!ii:22. a?: 'ic e-joxf thii flippan 
.." w:,- pTTl-illT Lu c*v(r riven hjlf ai 
:=.«I;:s=.-^ t^it'•p:!>j'K•. ,in'lejLi>biiiaiL 



which aha read the cards upside'dowu and put 
them perfectly stntight in their places. 

Tho ConBieBattonal Hlaister. 

Sept. IK, iBa3. 

Xntea of nn Eshibition of Thoufsht Transfer. 

Second Sight, ke., given hyUiai Lilian B. (a^ 

11 vears), at tlic rcBidence of J. B., Esq.. on 

Friday evening, Feb. H. 

Present, a party of 1!) ladies and genilemea, in- 
cludiuR a CancrcKitinnal rainUter, a doctor of 
mediciuD, a bank manager and two gentlemen of 
considerable experience inlegenlcmain— allaniiaui 
for honest investigation and keen to detect 

The perfarmnr was carefully bliadtnld<.'d, and in 
berab&ence it was decided that the Bist testa should 
be (1) An indication of the position of the ladiea 
in the room, and alpo of all the bald-headed genUe- 
jug filled with water was ta be placed 
,lso B glass— and a gentleman was 
>ham the glaas of water should be 



men. (a) Aing 
upon the table- 
to be xelected tc 



--.--"■" J*: i.';=iS«r, tiK iio mslti I ■i#*:r:bti ;2 !><>.) ^ 

K \.\t Sfz a.-Ui! s>7=, b=: wi-h-si >-jc(w». It may 
N I ■' :■ i; i=7mf*« =:>i* -i jp^jin^ the I#«i. 



. :• y* »;■■.■ :.li=ft' -J. A» -= fK.-.rJnet: t!v olhei 
ii i::\\u-. 1 ^.:i a thin iMr.: under ihv eWh of ;i 

. '.;.7J.: I:-.::;: mM«, vhL;! I wii:<>J thf ohiM ihoulil 
'.r..'l .1-; L Via.-i unJ^r a DOWKuper k'Q ani>tbtT table 

I ¥..t w.'.'.it;~.! r.niDiI th' laBlf : , il9ppin)r at 

i !>'n«t::i:.'.)rlheiilak-.'lrh^;th« AirJwMCOOcealod: 
l>ut i-ii t>. ' hyiv^licflf a.Ivaucrd. I il>> not *ee whv 

: *hi' f hi^uM havr tna.U' thr we.iml j inmey. I shall 
' I<i< );1ail. h.-weT.:r. t.> aocrpt an^ ■.■xpLiuatii^ which 



i:>nlc i ■ta\Of>i\- 



LP the 



.•( itoiivina' 
,l.r;iiii iiiatt.T' 
F. W. H. 



yslrry ' 



T. v.. D. OT»Von. 

i:.'!i""i'i'il. Ai)."^! inn 

.,,,1... f.-rwanl nj-lni 

.1. Iliil if Ihiinivii 

tl '.iiiil riTid i>ii«iir>! 

I ...ydM: K...V;.- 

■......," mid iFi" P"*. ' 



, ._, I.> wltit-h I hav* «i-jiantidy tt'fetr^d. 

I lua V a.lA that tbr t!iiu|; allnili'il ti> wa« ilone, as 
aV> Bii'llirr, whii^li h.>nl<>iv<1 on tho luiUcroiu. 1 
xuirin'Mtsl (hat \-\it of the olbrrcluldrcn who wot 
ibii-nl fnin tlio ik\<ia iili>>uM, when blindfolded, 
ukt-il iKoiS'of jiuir.iri'Ut of abaMn,plar<-it lirst on 
tlu- (ill I'f the ojion window, and then throw it —* 
Fvor>ll.iTis Wito don* oiacllj- ' ' - ' -" ' 
an tlio cliilil droppod lh>' pw 
UHTiIon a(I.<r id li'uiporarr iv^ 
..i..:......i I- wh..t .. u-4,tt.« '* ' 



-Wtmlawaiito'' 



< ] had willei 
' of sii^Mr into tl 

T. H. Carter. 



r;is.i 

Iri 1 1 , - - „ 

■ K. SI.", tho fiitm^atinii KttT of Jlr. T. H. Carter, 
So. ■.*ltii".\ BUil n* Wf *•*> t» liave a perfxrmanee 
if a viTV ainiilar chaiavtrr, I thonjilit you might be 
iiti'iv till in n fow niitn unm tlin BUbject. The 
.\...'r'< wi'n> tnkon by a Viiik tolli'r who was 
iHW 111, I am till' t\>n|ii*BB(f'"i*' MinirtiT referred 
c>. mill I'Mlr olTi-rniy tiiiHmiiuy tu tlm necurocy 
.( l|u>ii..t.-K. ThnblliulfiiJdinj;; waadoiie by onr- 
■•'Ivi-n. unit oiniiilKlnl of n Kirip i>f bhirk cloth cut 
Willi II briiirp' (or (he iump. ho that the ride pieces 
■->tild Irnni! down upon tlin i-v.-N and cheeks. Over 
(]iii> n nlk )inn<lbi>irliipf wn™ .im-fully bound. Ao 
wcinl wan Hiwknl while t)i<! (tirt wok undergoing , 
tlii> tiiitii, ami thi" fiithi* wiw I'arefully watched to 
M-c tliat 111! ipiTf! >■■> hint or hrlp of any kind to hu 
iIiiiikIiIit. Ilin cliild U an tntumliu;{ and well 
iH'haviiil Kirl, Hill dautthtnr of a workuij; mau in 

Ml lii>iliT. Hit cdiicntirai has only been sacli as 

<ii.')i Birh uaila)lj Rot. 'Jim niitirtaiiiment was got 

ulibyu oiiilliiniiin of wnll-known character and 

iirohly m tlin nnfRlibnutiiood, and who u well 

liii'iwii in MnndiiiiibT, hi» object being to afford 

■ iiiwIfaiKlufnw ft*Mid» a quiet opportunity of 

i]'>iii" fur (licinM'Ivi'i. In cvt;ry ease the terts 

■nn'i'i'tindv «iin.cjifiil a* di f crihetl, eqwdal praiae 

jiii; due to (he skill— or whitcver it is— with 



Result— On being brought into the room blind- 
folded, and itithout being in pergonal contact with 
anyone, the performer (1) pointed to all the ladiee 
in the room ; ('>) indicated the baldlmded gentie- 
men (three in number) ; IS) found the jug and 
glass : (4) filled the glass witli water ; (5) and 
handed it to the gentleman who had been selected- 
Time ; minutes. 

Again Mieu B. wob conducted out of the room. 
A rack or etAnd covered with block velvet wax then 
placed upon the table, and on the top ridge (which 
was (juito six inebcs above the level of the per- 
former's eyes) letten were placed representing the 
word .llbcrl, which had been chosen by those 
pravent. Over 200 letters were Uien thrown down 
indiscriminately upon the table, face upwards. 

"'""" "'— 1. advanced to the table, picked 
on from the heap of letters 
id placed them on a ridge of the 
siauii immemaiely under the letters already placed 
there by the company. No peraonal contact again. 
Time o} minutes. 

The name of the town was then chosen, but not 
placed upon the stand, and more quickly than i>e- 
lore the letters fonniuj; the woid were picked oat 
from the heap and put upon the board by the per- 
former, Willi a view to disconcert her, the letter 
O was removed from (ho word she was forming. 
but the blank space left by the miuing letter waa 

bKTved that JlissB. placed the Y (one of 
of the word) upon the board before the 
' did not fail to leave an open si'sce for 
on of the E. The only explaualion of 
ig used first was that it happened to be 
irst from amongst tbe letters on tlie 



Result — 
A L B E B T, a 



It was < 
the letter 
E, but sh 
the iuKTt 
IheY biii 
observed 



A hand at whist wa 
»t. 

On being brought i_.. . 
without being told when 



. decided up 
the ri 






the performer 

" • -0 the 



irhenevor I 

being a 
rc'plied, 
The 1 



the table. 

The game proceeded and, blindfold, and without 
.tact, she unhesitatcngly played the right card 

1 her turn came round — tbe result even 

he strange condition of blindfoldodnoM, 
at she and her partner won the hand. <)n 
iked why she played a trump card she 
'■ Why, to beat them !" Time, a rainut«. 
rhist test concluded, the VJ cania wen 
it on the Infala face upwards, and the per- 
iurmnr agreed to pick out any card named. 

llio tlueeu of Uearts was asked for and found in 
fiactly two minutes. The eight of hearts in jl 
minutes. The spade ace in U minute. 

■ nore difficult tcet followed. The cards were 
iged iu suits and laid in rows on tha (able. 
Each row began with the aca (counted as OHt) and 
went on iirogiessively according to the number of 

Four canls wore taken up, here and there, from 
:liose on the table by four separate persons, and, 
iffor being well shuffled, were placed face d-mi- 
rtifdi* in the hands of the performer. Advancing 
9 the table, she put the four cards back in their 
iiliiccs without the slightest approach to a mistake. 
Timo 3 minutes. 

Having been taken out of the room, she was 
H.i;aia admitted to find a concealed box of chocolate, 
found without hesitation. Time 'i 



•ill a la Biiioii. Twice in i 
'oeitir of tlie hidden artick 



on, but she consented 
nding of a concealed 
iccesaion she found the 

, _iit did not attempt to 

pick it up. not apparently Iwing quite sure of the 

"bject. The tbirS time, however, when tbe pin 

'■"■' ■■"'" - ■■'- t eilk ciuluun and .placed on 

"'•' — * much effort, taking 



pricked in . , 

tlie table, she found it with.iu- ™,„... ...w, i.»m. 

ii up quickly and without heailatiou between 
finger and Uiumu, 

Evcrytbing during the cveuiag waa accompliati«d 
u tthont the least twrson^l contact. Tha mly help 
(it help it be) was given to her by her Uthar 
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r touched) her, And the 
' t mere]; in the eon- 

aye npon th( 

•hjecta with which the child was dealing. 

A FSNITY WATBS OLEANBB. 

[2 IS65.] —Toe writeris Ten mach pleased with Hr. 
Fiedk. Qathrie's-lettcr containing a descriptioD of 
^leaboTe, Hi« remarkB are Tciy good and v&luahle- 
Bnt it ia pouible that haim ma; be done if people 
were to allow the water to drop slowly direct from 
the serrice tap, an te bo very coey to do. 1 will 
tell yon how. Some time since, in a town not tar 
from Mancheeter, a cotton mill opecatiTe andhta 
funily were taken ill ; the doctor WM called in ; he 
ma puEzled with certain irmptonu which were 
TeiT iinoBaal among mill Landa ; he prescribed 
Boitable remedies, but his pattenta got no better. 
Daring — -' ^-- —-*-»-- --'-'--a 



his patte 
iritsTie 



He aaked wlut they di 



Any reader can eaaly avoid such au unfortunate 
Mcumnce. Lead pipes are often tin lined noir, 
bnt I would not trust them M narrBited ahoTC. 



PABHBLIA. 

[21S66.1— Ybotebdat afternoon (Sept. Mh, 3.30 
PJ(.> I witnessed a puhelioa of some pecoliHrity, 
which is perhaps worthy ol heiDB recorded. 

In the Bobjoiaed diagram Z N repreeenta a plana 
tbrongh the spectator to sun, S, anil zenith. S' S" 




two mock niDS, bright, and poasesiing slight 
^iraoatic calonring, red beingin both ciuestowa^ 

A B a circle of white light passing through the 
mock BUM, and fainter at tba bottom ttua the 

U D a small portion of another circle of bright 
white light meeting the other circle at the point A. 

At > distance A G, ahont equal to A S. was a por- 
tico otathird circle, E F, coloured like the rainbaw, 
irith the red towards the sun. This was veiy 
tnilliant. 

The centres of all the circles appeared to bo in 
thenlaneZN. 

Tie diameter of the circle A B was ahont 25'. 
Long-.l'U'W. Lat.,60'N. Barometer, 3(1-026. 
Thwwometer, 63. Wind, S., light. Weather fair. 
To-day Sept IMh— Barometer, 29'86a. Thenno- 
mater, 60'. Wind, S. £., freah. Heavy rain. 
Bdwkrd H. Nelson, 
Sandwick, Shetland, N. B. 

Zm. BBKUin>S ON 80BSW PITCHES. 

[21S6T.]— In Dr. Edmnada' recent paper on 
•Brew pitchrn. Ac, in the Journal ot the Aiaateur 
Haohanicat Society, referred to in the flrat article of 
the Bkoluh Mkchasio for September 7, be rcpro- 
dtWM from Holtzapffel'B IVth TOlnme a aketcb of a 
male Hrew, a copy ot which is shown here (Fif. 1), 
■nd stitet that it may be biken as Mr. Holtzapflel's 
idMl of • mandrel noae. It ia difBonlt to conoeiie 
bow Dr. Edmonds con have thouBht ot doing that 
KanOemaa meh an injustice. Ur. H.,in giring 
gnuml Inatroctlons for the fornistianof a senw 
«a the la&B, draws attentim to oertoin points, 
tad, to fllBttnte hi* meaning, bitcs a rough sketch 
of kH»w, IniridohdieaaTiaTticuUi* araahowDin 
■ ■onMw l wttgnggTated form; hvt ncnrbere da«a 



he state that this is the form he approves of for 
mandrel noses, nor does it in the least resemble 
those lupplied by the excellent flim ot which he is 




the head. In Tig. 1 1 give a sufBciently acci 
sketch of one of Meaars. HoltrapfEel and Co. 'a i 
drol noses, the proportions of which will be seen 
be as diSerent Irom those of Fig. 1 as o 
ew can be from anotlier. O. C. C. 



II. — OonBtmntlTe. 

[2i8i>S.l— A HELioffFAT on Fahrenheit's principle 
av be very simply constructed ns follows :— 
Cut OQt a mec8 of wood about 18in. by 12 : 
baseboard. This should be clamped ; that : 
should be constructed like a drawmg board with 
pieces malch-planed on to the ends to prevent 
warping. If this is thought difficult, cross pieces 
may be Bcrowed on underneath at each end, bu' — 

other of these methoda must be adopt^, □_ . 

lUibly cost and spoil the whole 




^' 



wide, and say 7in. high; the only imparlaut 
point is that the angle A should be equal to the 
co-latitude of the place. Thus, if you live ~ 
Loudon, which u aiboxA lat. filf, the angle Am 
be 90' - OIJ- = 381. 

Fix this pisco to the baeohoard by insortiDg the 
tenons into mortise holes, no that it mny stand up 
at right angles psrsllel to one of tho abort aides ot 
the baaebooTd and about Giu. from it. 

Now take a piece of bright steel rod abont ( to 
Jin. tu diameter, and one inch lou!;rr than tho 
slajit aide of the small piece of wood last described, 
and insert the end to the depth of about )in. 
into the end of a piece of wood id the ahnpe of A B, 
Fig. 2, taking care that the hole is bored axially 

that the diameter of one measured to the bottom 
of tho groove is exactly double that ot the other, 
and bore thrangh the centre of the larger ot the 
' — a hols of mch a size that it will dnve tightly 
thesteelrodfsooFig. 2). 
_.ow obtainapipce of good looking-glass, not too 
thick, and about Tin. by 3in., and attach to the 
bat^ of it a piece of thin wood Blightly larger'than 
the glass, to enable you to fasten the looking-gUsi 
^..wn !■" it "■■■•i' Tiund-headed screws over thn odgjb. 



To the middle o_ ._ 

fasten another piece of the ebape a 
figure. This ia Co be attached to the piece of wood 
at the end of the ateel rod by a small thurob-acrew, 
to bo purchased at any ironmonger's. Fig. 2 will 
show the whole disposition. P is a small protractor 
fastened to the wood at the hack of the looking- 
glass, and which vrill enable you to set the gloM 
vrith sufficient accuracy. The gloss is capable of 
being turned ronnd the thumbscraw, and by it fixed 
in any desired poaiticn. 

Now fasten on to the stout edge of the pieoe 
[Fig. 1) two little pieces of sheet brass of the shape 
ot Fig. 3, so that the steel rod (which wc will now 




^Q,--^ 


1 


^1r-^|« U 



call the "^lar ojtis") mny turn easily, the polley 
droppinp mto the notch of Fig. 1. A small screw 
at the lower end of the ahuit aide of Fig. 1 will 
keep the polar ails in place and prevent the pulley 
hanging against the ude of the n«tch ; and it the 
polar axis shows any disposition to overbolonoe, a 
small staple may be driven over it. 

Now fasten down to the unoccupied end of the 
baseboard a small American clock. This may be 
purchased at Clerkenwell (or through any watch- 




maker) torabont4s. 6d. Before fastening it down, 
however, drive on to the hollow axis ot the honr 
hand the smaller of the two boxwood pulleys. A 
band of thin string or catgut will now pat the 
whole thing into gear. It wilt be better, however, 




to fasten the clock directly to . — -_ 

to an independent stand, with a slot in u, 

through which and a hole in the baseboard, > 
thumbscrew can be passed. This will enable yov 
to regulate thelenaion of the itring that themova- 
mant may be easy aud without slip. 

If a dock withapendalum be chosen, a hole. m-iiit. 
be cut in the haKbc*i4'iQ iffi.'iv. ■Cci ■yc^^'™ 
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d nlTC, to thu add the roqiiir^ii 
io that distimcD und mark 
iino B fLod panllel to Bame, 
_ii e&ch aide, novr from ceutm 
111 D, eitendi'ig them to the edgn 
■*>at the™ linos along und parallel 
_ required, draw the centre line 
. t and put them on the shaft, 
■ til thwa OD the ihoft: thi> will 
forward and backward 

>■ Pnannuttio Tabea, — Compositinn 
"It material you can use. Thisconhe 
- anj; gaaHtter. If you have nnt n 



. -Blmml Boxe*,— The signal . . 

Kailna; are proiided by the telegra|ih 
fc- . ' with OTsl-diaped boards. They are 



They 
white on one aide, aud 
■ other aide. If 



', ibc, it is shown thni — 



' I IheM boards is to ^t tba liDoaan's 
"ho may goby inatrain.and who keeps 
': out tor iuch eTidenca ot any defect. — 

tilght. — You can make a very aimple 
'intt apparatus for exhibiting the re- 
Liltht as toUowa:— Make a rectangular 
iivk, ends, and bottom of wood, having a 
AAAAandwith top open. Fill with 




weelrs: the nld aolutions should be tiirown 
and tho battery well waahed in plenty of 
befon cbargiug it with the new aolutiona. These 
cells can be scaled and used for electro -plating, 
firinj; fuiea, working medical coila, electromotora, 
and for incandeacent lighting.— Kleciriciak. 

[.ililfiO.] -Double Dark SUdo.— To Me. Lan- 
c*STEB.— You shall liave instruct ioni with drawings 
in a week or so. Meanwhile, i[ there ia any 
quoBtion you would with answered. I thail be 
pleased to' aiuTi'cr it. I am really sorry that my 
time ia eo limited, or rather that uU ot it is used 

write a short aajwtr cow and aRiin. I wi 
willingly write more nnii more, but at pmaanc 
quito an impossibility. The drawings of iliffe: 
parts ot ahdes have occupied some time, and, if Ihey 
were liniidic<l, I would send article on at ouce ; but 
I promise von if I cannot Riiidi the drawings ttiie 
week, I will get a dtaughtsmaii to do them.~W 
J, Laxcasteb. 

[51 (3«4.!— Prepared Ferrotype Plates.— To 
Mii. LAKf ASTEB.— You can prepare ferrotype plalC! 
but cui bono, when you cannot proJaoi a potitiv 
upon theni'r It you want to lake negatives am 
transfer the gelatine on to glqaa, then the f eiTDtvpi> 
■* to Uie 

[.5 ICTrt.l- Gravity and Bqnillbrlnm.— Tbei 
t no mechanicnl work done in keeping a weight ( 



[.^ICTO-l-Oravity and Eqnilibrlnm. — Let 
air = a^„th the density ot vater, and g = 3'2ft. i: 
Chen it would take fii'')" horac-i>oner to sustain 
llilb. spread over 1 square foot ot surface ; but" 
would only take lialf tho hone-powvr named 



' to Ibe line BB. Wlien placed on the 
hie tho glafs front (hould face (he andi- 
lecturer takes tho rod C, end parses it down 

■ into tho water till it tonclies llie bottom of 

it D. AaecoadrodEiaput in thohand of 

r> audience with arequest that he will, look- 
!i from the top, indicnfo the poniliou of tho 

which he will do by placing the noiut of 

tF.-B. B. 

■■]— A ThroB-Cell Battery.— I should 
■rhyaia" (o construct lliree cells of the 

carbon battery. It cousints of an outer 

■U ia pecked wilh granulated carbon, in 
IS put a pUto of ca^on <3), and charged 




I * solution of tuchromato of potash and 
-iatio acid. The inner cell contains a ziuc rod 
yUadsr (i) in a solution of chloride of ammo- 
m and mniiatio add. Three of tha cella (outer 

L USbi. high) will light a 3 candle-power lamp. 

.wlMttKy nqvlras t«charging avray flte or u 



a that by which ,'., A:c. 



aecurabily determined, Itiaknowi 
that St. Albau was the proto- martyr for (Ihribt in 
Britain, and that his death took place :it Vemlam 
at tha beginning of the fourth century. Soir- 
authorities say that Chiistianity was professed 

certainty prevails on tlio subject. — W. nEm.KT 

HlCTmOND. 

[51G87.J — Railways Speed. — Tho average 
speed of the Irish ninil. and the Kcntcli limited mail 
ia, as near as possible, between 39 and 41) miles un 
hour, including alonpagea. Of the Highland express 
I know nothing. — ii\cnis.i.. 

[olGST.l-Ballway Speed.— Tho average nj^eed 
of (1) the Irish Mail, incjiidmit stoppages, is n'.J, x 

■i"? X *,- = 42!;|j! milcB per hotir. Thin ia the 
train leavinfc Eiisfon 7.1a a.m. (2) That of the 
Scotch Mail, includiu)t stoppages, is 4I4JH niilct) per 
hour, and, excluding atoppagca, 4-t'7H. Tbia ia the 
train leaving Carlisle 8.4(5 p.m., which takes one 
minute lesa than tho down mail. The Highhmd 
Kipress averages, including stoppages, SnjJ ; ex- 
eluding stoppages, 42 J'% milm per hour. The 
above are airu|>on the L.N.W. Ilie Caledonian, 
between Carstuirs and Carlisle, reaches an aTciage 
of 48 on the upmail, and 43 on the " Highland." If 
-'Euekaiisn'' will turn to Uradshaw, he will find 
what be requires.- W. TuoMreON. 

[5lGS!l,]—Speotacle«.—TLo better thinjfor you 
to do is to go to somo respectable optician who 
knows hia business— I don't mean a simple spectacle 
wller— and get the glasses you ni|uire. From your 
description you ought to have two ghiases of different 
foci, but the exact difference reqnired it ia impossible 
For me to tell you. You need not have guasee ao 
Jeep as to enable you to see distinctly miles away, 
better wear those that give you shanMst definition 
100 yards away ; then get tho nalurul accommoda- 
tion of your eyes to ilo the rest. There oro coeea 
In which the eye becomes mora convex with age, 
but they aro rare : Clio majority ot caaas gradually 
getting less convex.— W. J. LiKCiflTEit. 

[51(i!>il.^— Hetaphysica has been wittily defined 

linows notliiii^ about, to another man who cannot 
iinderslaiid a word he says. Had you not better 



[.ilh02.] — Pbotorrapby. — A good iutunsiller 
or over-exposed plates ia — 

Bichloride ot mercury loz, 1 

Distilled water iOos. ( 

I'cwder the mercury and disKlve. 



After well washing tha negative, place in a tray, 
and cover with above, aud allow to remain until 
the nogativa appears white at the back. Wash tor 
half an hour, and then place in a tray and cover 
with .1oi?. water and Id drops of ammonia: when 
the whole is black again, take out und wash well, 
and it ia then finished.— P. J. Dr.B!'ii!. 

[,')Ii;94,)— Lawn Tennla Couit.— I hod on 
asjihalto ten Ilia court made which cost about £60, 

crolfl. ff "H.B." is charged ClUO (or simply a 
coat ot aaphalte, he muat t>e, to say the least ol it, 
the Tielim of some very unprincipled person. Tho 
work he requires ought not to cost more than £26 



requin 

. H-l-L 
person from whom you purehaaod hi 
give tho concrete another layer of a amuuuuci ljuo. 
It would bo well to find out from him, if you could, 

for you to uae, it was also so prebumably to him. 
What I would suggest would bo to jiig up the con- 
crete that is there, aud give it another layer of fine 
coiicreto to a good depth— say, 4iQ. or ao— to pie- 
vent cracking or flaking. Any builder ought to be 
able to do this for you for for leas than the sum 
you name. I shuulilaay that if you only have one 
playing siioeo to iln, he ought to do it very nicely 
for .£111 or ll.'i.— Skupkb Fidelis, 

piGOrj,]- Pot Pourri.— This is a niixtnro of 
dried flowers and spices not ground. Dried laven- 
der and whole rose leaves, lib. each ; crushed orris, 
Jib. ; broken cloves, broken cintiomou, and broken 
albipice, 2ok. each ; table s-ilt, lib. Wa need 
scarcely observe that the salt is only uaed to increase 
tho bufk and weight of the product in order to sell 
it ehoap. There is a similar preparation, OUa 
Podriiia,- {From ■' Art of Perfumery "-Pieaso). 
— J. W. LoNOEiELD, lll,Manningham-lane, Bnwl- 
tord. 

[,^ie9.5.]— Pot Pourri.— Put into o largo china 

jar in layers the followiug ingredients, with bay 

salt strewed between tho layeiB:— Two peeks of 

issk roses, part in buds and part blown : violeb, 

id jasmine, one handful of each ; 



Hhccd^i 



L quarter ot 
it a pound of sliced angelica 
cd parts of clove gillyflowi 
imary fli 






X ot musk, a quarter 

wo handfuls of 

^ , bay and laurel 

, half a handful of each ; three Seville orangei 
stuck as full of cloves ae possible, dried in a eool 
oven, and pounded; >"(lf a handful ot knotted mar- 
joram, and two handfula of balm ot Qileod dried; 
cover all quite close. When it is uncovered the 
perfume ia very fine. A quicker sort of sweet pot : 
— Take three handfula each of orange-floweri, 
clove gillyflowers and damask rosea ; one each of 
■ lottw! marjoram and lemon thymo, six bayleavefc 
o handful each of rnaemary, myrtle, and 
lavender, halt one ot mint ; the rinil of a lemon, and 
:;aar(er of an onoce of clovea. Chop all, and pat 
I'm in layers with pounded boyealt between up 
the topol the jar. If all the iuf;redieuts cannot 
be got at once, put them in aa you get them, always 



DE.NT1 






Centre Board,— In yourcascasimple 

and effective keel ia easily Hied. T.iku a board of 
IJiu. red deal, cut it to a scgoicut. 2tt. to 3ft. base 
by Ift. perpendicular ; aflii by two long bodacrewB 
from msido. The keel may be taken oif when 
illoat by withdrawing scrows aud plugging holes. 
—It. Hahhen. 

[51(1119.]- Centra Board.- Get on hoard a sail- 
ng barge and ask tho caplaiu to put out his lee- 
soarda and explain to you thu use of them. In the 
neantimo you will be ablo to see about their oon- 
itruction, £c., which will do a youngster more good 
;hau a week's roading. Ho will explain oil to yon 
Tor a couple of glasses ot grog. — A (..ouNrET Chip. 

[51702,]- To"Tbo Kent Hwmit." -The in- 
formation yxiu require would occupy seyeml num- 
hcrs of this journal; therefore. I cannot give it. 
iut it may probably apjiear in fragmeuta in future 
lumbers m reply to queries.— The Kkst Hkrmit. 

[61703.]— Arithni8tlo»l.—It, as I presume; the 
luerist means a apeed ot 40 aud 45 miles per hour 
respectively, tha onawer is 2-73min., tor the (aster 
(rain covers 440ft. per minute more than the other, 
ind must thus occupy that time in passing thecom- 
l)ined length of the two.— Beta. 

[.inOS.]- Arithmotioai.— The fast train moves 
ihrough 3.960ft. per minute, tha slow oue moves 
through 3,620ft. m the some time : therefore the 
difference, or 44Wt., is tho diatanoB gaiuo 1 in evory 
minute, bat the sum of the lengths of the two 

* 31 1.200(t., is the entire distance which the 
In must gain on tho slow one bn[ocs v^. eVsan. 
ii,. , . «Oft. ■. LKKltt.. --■. Vnioi. -.TsMO.. ^^^«fc -^ 
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.. tl.ft tin.' 






r''l..--Prob>m,. 



l-l 1 



t'llv : 



ip-uvv ■■; ii\ B''' ■•• tii'll till) vaxj, and iT th. 
nijii''ljl i' tl'ii-iiiAr, tin liUnted Ht' will ttch 
y'liir itaifl'- '-ii t)i': ^Uii. FIu'iTi-ihu, on aecoant of 
if^ mIiuu'Uii' •■. W I'lit l:tt]« e<>niiiMTdiI vilae. 
Hi 'l.iff ijv.i art. 'iT'-kiii;? on gUs*, artklei 'A 
r;i-t-.. m.'i fi-.xii.;^ i:. Mjwltiiig •tliiri^Mi.—'E,:!.- 



— Fluorapa.r.— Fluonpa 



flu->ri'I« of 



1 !:-'■■'■- ' 






e; 



Sr";^:. 



uorapa.r.— FluonpaT, fluoi 
^■. Uiw j'Jin. an)«tIi/iit£iK. oi . , ... 
:i a e-ilblAuud '•( cskiuia an'lHu'>riui 
I: :•. i',<aA «lTitalliM'l iii largt tmu 
.V.'. whip;. iKiIk. ti^iTj.^t. and -n'jUx., ii 
I .-TBI ,i.v. '. .mbttbcd. and Detuyatin. acd etj-t 
I •:MjJy ui t;:« bin*- j -:>Ll mtM, Cattivton. iu th« btur 
I ly-'iii'v. I- !s IvjkliT ckil^ bl";* John to diitin. 
'r.iititir.i-. llxJt jvi. a i.yni'a, ot line Ort 
'yr-iuit:i'A..j;. it ii tM>l 1-^ tvnibx vaMri. ^?.. tt* 
iTi'i-it i,,;-;-,i.a Tiw it t^ wwM l>«iD): in th- 
Lr->x« -.1 iKTVt-OJn'a irmintcn nli^rr' at CIau. 
, *-..-J:. T:.* fc-.tMA .«.* i„-/f.~: 'pliuT, ar^. 
li* » f»v.i *-.j;'- ■*■- V, i»T* i*t- Kk^ ti'ita £~.nKj»r. It U 

«- ^-.^ il. r*i,i ;ij; v.- 1 is* a;; it wai vutL iJ"' i*r K 

•i-*- 7*'^ J.'1-Jti *-^iJjL j.:*.i;, vr -.■_ ;(T-:tr;-.l.f»k:K_ 

i.^y.ji - fJ;Li« K.: ijiKii'.r.t irfi are f-imtd. TLL^ 

■ *r** :'■■"■■■ ^■-- j ■-»*^ Jvr«;ii^»i ;lui: I-.: iAin^bi^LIr 

:■:..." til.- v.rr-.tTi ii.'l 4XtC'!C:^>V ut^Wj-^j. it mcft b^ktpt 

-'-.'i- ■ '*■ --s. •'^rttij: -.i t-^-.ni*::. u i; wi e.jir>is glaa». 



r-J17->-.i.'— Bust in Firearma.—Tlie bert plan ii 
.. .._ tbp barrel uloiie ufler firing, sud the 
fouling will BCl 49 u jirotectinu agaiuBt rust. It ii, 
of cour>«, upvenMiry to take a " bloW'OS " that 
httim cnmnienciiitc tn prnctice a^un. The lock 
maf be clfoukrl with a ItttlH Bwect-oil. I naed to 
hjii'iid macb time iu rleauiuc my nfls after each 
eTcuing't ]>ractic«, but find the uboTS metbod quite 
UtiltBctoiy. and much ie«a trouble. — Wx. JOKf 
OecT. Eltwick Scieuce School, Hon. See. New* 
ciitle IUB> A»aciatiou. 

;5i:21.;— HeiBhtof BarometW.— -2618 mult 
be added il th« reudiug uf "Norfolk's" aneroid. 
H« muit tim allow for Tariation 
but for all pnwtital puipoied 
enough. — F. W. 



K, r. L. 






I won]. 
For !■. 
«. Fai 

__. . J. --=T^ -'J'* trpl* bumeri 

r.^ i^x'-.ii KrTi:«.~~; :: leiidit lue opalvaiiti 
i liiMia.— W, ~ 

"'.".'.' ~-l.t=.z»:c Bskdinga.— The onlrwaT 
f:". rii i: wLi: J-.^ wait r-tc*Minlly ii to take ' 
.LiTiii aic;.^: .i.T 'i:t*bia. thm fhowthal; yo 



''-'.''.'. \ -lAKtcra Beadlcff.— It if eaailydi 
a t;; LiTr j :r.-iL i wL>; ;• a phot<>paiiher. Get 
;_=;; li»T i;i::fi;L ■:; y^ur bill en aolau 
i-j;i :; »;:- - r-:* -4 wii; i-i:t t-.ut Lratero. This 
rj. i-r a -'i^-ir- : thj; it. tL. Utten wiil be whin 
;i 1 ILks JT-.x!.!. If yC'U iii't object to 1" 
tl-.i. T;-i ^iL ".i-^ :L:I t;&Sve in vour Liiteni. 
r-. «■:■_:! -.T-Ut ii Vttt-rjig' black on w 
- .^^: T-v/h-.-i-i-. 1= iriit lLr.-'U«h thiinesaliTt 
Ti :.> ii;.-.:.-r.:;"'i:j;.-. Jai th.« result will rive 
vua - .::'.::-- : r; . '.ir laiitttn c' (bv iialural Uiuk 
'I'ttepi" .- w/j;c"crjn:;il. wLii'h I hjre supposed 
yjurt::;::U.-VcLi-cx. 

'SI":. ' — Water Motora.—rrob.ihlj' owing 1 
t..> Ihij [ {•:■' bfi;i^- tl.rJtilnl »>-mewhure before 

_. . get* tt> :i.ff ho*i> — ivrbipj at the tup, or ca 

nojiH of ■ with maia. — Kistr. 
riv::,h;a ■-. ■!!.'■ ii:.l th.- j ,-,i:i.i,-W»t« Kotor.-K the quel 
, ■; r. .-.ivtr *witi.hrd "i>u.' [ tnunf thir. hf will ttud that lea water i« 
. 'f .ii:V'.'iit' wb'' bjf to ilo I hif ■>•«« wLeu by rouirnetiu); tlie iijieuins he gi'ts u 
Try t-- ist *.>nw br.<kiu , (..jj,. |.r..\l'.n:ii>^ a Jet W or 12ft. high. With the 
.' I'Ti; vi;\; •» t^'-uM a:ulLiivu rudthi'ivt* little or no vrrHureoD the insulug 

\V K tUcr. water. The F.aK>nof a1IIhui>lhat nomorvw ' 

^elU Y.-B mav ^lAl any ! Mn flow i!!:wihejuHJyr.tiwt». X.wi^fthew 

i''."t"„;ii ,,.■ «,.rfc well ■ l'n'"Utf in the main ia tzhan>4nl in drivin 

■ ■'■ .■"..;..■-......_. 'thit'Uith. ai.>lUlliri<|vnin(;atthecudiiottboTull 

Kiv, tbj- watiT simply Min« out. If the openiug is 
nttnoi .1 ».>a» nit (.> allow Irrv How. a cotrrajiouding 
am>'Uiit >'f t>i*-;>»uiv iM^ be )et up. which produce* a 

[.■■ITii.'-Sore I^tr.— For years I liaU two of 

" 1 bud he-- ITw lolMwing a mv ci- 

: vun-. Ke*t. and kkfii tliv lei; cleau. 
a a>vi«r I»o tuaeh -he will charge 

,„„ ^,. Irlliiii: yju to R«t; ih<nt drink beer, 

ml ■ lilli- whijkv; ami Ret twonennywortli of 
liiulanl'H <'xlnii-t. ni<t dituti'd l put it in one quart 
<f ruin iT M>f I wiiliT. it will then huvv the appear- 
iii.vi.f mill. : wel Umii di'lhi. ami apply to the 



Tra&ai&itter. — T 



way U I. 
itp ul tin 
aur Irak' 



ll,i..n<ll KhowBur Wnk- 

1 I,.' lUi.n.d,nn.l«lH'» 

„l„(t>.rl«..orll.m.lhi.'k- 

.,..,. „....,l, I ■.■^imll.v Hl"l 



ll>.n-| «.. 



■ iliB-Ln.— . 

..»..«.-- •i("-«Ule. T^eaU 

,, 1 1„i».. H ,■ UK' to J. Hi-xliT, an it hoe cuRcI 

\ I -.' .r _. I...... ..o tu...llll' V.kliTH' ■tjUllliUl'. A 



;■'■' I rruvoii'ioii of Buat 

II,' il n til.' li.-t f.ir pr.'i«rriiii! tlio: 

l.« \.',. tmiii riwt. Il diiuii mH he im tlio 
i.|. ..1 ll.M mrl.il uuly, but Mints m.— U. It. 

Ii.i;^'.| ProvonUii» Biwt in Firearms. ■- 

I t."»."B..i w thai w.t;.llIl«lthicByeaT««go, and 

iilJ liitlil allluiiiuhmy bLiHi-iiirathwdamp. aJJ. 
■aliUak" i<»a oWuTard.-K4iHlT. 



dueed to meau sea IcTel. Bud the ttaennometer 
attached to the barometer tiU , then if the thenno- 
meter on your aueroiil atoixl at 00', the &uger on 
tU 'Jial ihould read 2K':il.— M.M.I. Sc.S. 

r.>1724.^— Halsht of Sarometer.— From the 
f .^CUwing table you con eaaily reckou the diSeieace 
— cauiiting " " a« Loudon :— 

Feel .'lOi) 30'.i5 indiea. 

,. ¥rl 3i)-ll ., 

,. 9/) Sil'M „ 

,: 200 30--23 „ 

„ HJiJ 3011 „ 

„ 'I 3000 „ 

—Cusmcvi. 

ioI723.]— Printing Potato aaoka.— " Spudi " 
inu^t either BtentQ or get tlie name and trade mark 

friuteJouwithtyiie or block at a jobbing printer's. 
ew care about the job, as it ia a very dirtj one. — 

[517'23.i'-Prliitlas' Potato Backs.— A very 
good way would be to have variaui alphabets made 
of platea of wood, made of nearly euct thicknesG 
and size, to tiuit a iiumbtr alipped or ilid into a 
frame, would form the vorioui wonlj required ; 
but inatead of the letters being engraved on the 
wood plati^i. let them bu bored through the wood 
as tor Drualiea. aud let bristles be drnvn into the 
holes, iu fact, let the hairn form the letter* A D C, 



ink or |iaint, dab orjircas fraiuc ou the tack, and 
jTintkg ia doue. If the (rough ie partly Blled 
with colt fibre dust, and cloth iqiruad evenly over 
it. the stamp) would not take up too much ink or 
)iaiut.— HoiK<d. 

[.)17i!l.]— Electric Bnglne.- Siemens' onna- 
turc is not self-alorliug ; it has a duad point. It 
can, howevtr, be made to alop ready for atartine 
byacatchiiiadiw: fixed on tb« aiis. A ring motor 
was dcstrlbed suine time back wliich is self-stuting, 
and will vetj- likely auit ynu.— J. Siitcliffe. 

['>lT3'i.]— Boat.— I caimot j-ivc sectional draw- 
inga ; but if of service, aholl Iw happy to give yon 
Meaburement* of 13ft. x 4ft. fiiu. c.f., it you wiU 
tpecify what you require.- R. Hansex. 

[■>lT:i.V]-Boat.— If "Sir W. Waller" has the 
drawings of boat he wishes to build, drawn IJin. to 
the foot, let hlin get a pantograph, aud set it to 
ralargeS lo 1, aud the result will be a fuU-aiie 
drawing.— A Covkthv Chip. 

[->1730.]— Meohaniea. — I do not think the 
-iplitude r' -'•■•— ■■■•■ —■ '- -.i-"i">"^ •■ •»" 



havu thi; well-known it 



'VI 



value " for r, we get 



m 



Jous UiiEV, Klswick Scit-noe School. 
.]-Plll«.— To coat wiih eug.ir 



wiU 



-Wii 

require two or throe soup plates and a 'covered 
-Lrthcu wart [lot. Thereare three opemtioiis : — 
1. Tu moisten tlie pilli. 
'2. To cur>:r with chalk aud tugar. 
3. To £uiflh by p<»liahiiig. 
To moisten the pill:^. Pour a cood quantitv of 
- ilajji'Uf tragac4Uth^UadebyilUK'lTiup4gT.^m 
ucanth in li>i. of wat-jr' iiKj i^ue of the aoup 
ea : turn It ubout to aa tj well c.^rec the snr- 
: drain, then intruJure the pills, and shake 



flwderi.'d_ loaf sugar sjaead f 



Bliake with a jerking a 



>t the wvt 
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tin answers very well for polisliing. Sift the loose 
powder from tlio pills, and transfer to the tin, and 
shake hriskly till dry. To silver, take a covered 
jar, same as used for coating with sugar, fill with 
mucilage, drain, and place pUls in it, shake with a 
circular motion until pills are covered : then place 
with the pills some silver leaf (sold in books), aud 
shake till covered. ^Chemicus. 

[61741.J— !Fixin8r Pipes to Harmoninm.— I 
should not advise ** Choraicus *' to apply pipes 
to his Alexandre harmonium, under the conditions 
he names. The varying pressure of air, proceeding 
from t^e ordinarv pressure bellows, would cause 
the pipes to Auctuato in their pitch and 
tone, and for this reason the pipes would not 
always be in unison with the reeds. If the querist 
wishes to know how certuu pijMMi are tuned, I 
will furnish thoncccasary information with pleasure ; 
but I cannot, as a friend, recommend him to carry 
out such an idea us he proposes. I have had no 
exjMirience with pap(!r pipes, alth()ugh I have heard 
that if they are properly m;ulc they produce a very 
clear and distmet kmd of tone. Could not 
_ ** Uranium ** inform us liow paper pipes are made ': 
I think this information will be usetul and interest- 
ing to a great number of our musical readers.— G. 
Fbyeb. 

[51749.]— Motor.— The steel flanges will neu- 
tralise the nia^etism in the armature : you had 
better replace them with brass ones. — J. Sutcliffe. 

[61754.]— Afirriculture.— As I happen to bo a 
fanner, can answiir " Estate Aunt's ' (juerj', on a 
subject whi<!h probably the majority of our readers 
know nothing ubout. A])i>oudud is table : — 

Aver. val. ^^^^- ^*^^8^* 

l)or acre. 

t; s. Tons. 

Mangolds) -[I "^ [-[- '^^ *^ ^^ 

Turnips .. 4 10 WV.WW 20 to 25 

Swedes • ^•'' ^ 

oweaes ^ .^ ^^ ^- ^^ ^^ 

Carrots . . 10 to 15 

The two values are for consuming price— i.e., roots 
eaten on ground, the other whore they are drawn 
entirely off farm. Tlie above figures must not bo 
taken as correct, as no cro]> varies so much as the 
root crop in ([ualitj" aud value. Carrots are valued 
according as tln'v are grown for stock or for 
garden stuff.— Deii'.voqd. 

[51 7oo.] *- Martini Henry Cartridgres.- These 
contain ^o grains of powder. I do not know what 
particular sort is used.— Wii. John Grey, Elswick 
scionco School. 

[51750J— Cartridfirea for Martini-Henry 
Bme.— I cannot tell T. H. Hall the name or maker 
of the powder used in the Government factory. 
In match shooting ritl(*men ))rcfcr to fill their own 
cases, especiallv if for use on long ranges, and 
invariably use Curtis and Harvey's A. W., or their 
No. 5 or G, being the most reHable aud suitable for 
rifle work. T. H. H. vrill require solid drawn brass 
shells, lubricating wads, a box of caps and bullets 
properly |>apen!il, "450 gauge, 85 grains powder, 
weighea to a grain, a vai-uitiou of oven hali a grain 
at the lou^ ranges tolls sensibly upon the work. 
The matenal m<'ntioned mav be obtained at anv of 
the Birmingliam lious'^s in tliis trade, or from John 
Rigby, Dublin.— Ecci^Tiac. 

[51757.] — Bradford's Washing Machinery. 

— How can auyou*' a nswer '* One in a Fix *' '" Why 
does ho not write to the makers, who are the best 
of their kind "r People buy soeond-hand machines 
and then declart< they are useless, when it is their 
own stupidity and niggardliness that are in faidt. 
In m^' experience no other maker's inarhinos equal 
Bradlord's, either for speiul, cleanliness, or t ffi- 
dency.— WASiiKiiMAN. 

[51759.1— Escapements.— To " R. E. B."— I 

cannot give you anv reason why oil -honld not l>e 
applied to verge pallots, other than tliat oil would 
hold dirt aud cause cutting. As regards the lever 
escap^meut, oil shoultl n^t l»e applied unless y: >u wish 
the fork and inn to cut and thp watcli to go badly. 
I have replied to "oiling watches," page -iOl, 
June 20.- li. E. B. , 

[51702.] —Motor for Dynamo.- Your dniamo 
can be worked dir«*ct by a quarter- horsn turbine, 
bnt the cLsteni of lit. 'Jin. by Oft. oin. by 2ft. -Sin. 
is too small to Xm of any use ; it would not w^rk it 
for five minutes. If you have not a large sujjply of 
water, get a tmall steam-engine anil a lialf horse- 
power boiler.-- J. Sutcliifje. 

[51702.]— Motor for Dynamo.— If you regard 
the power of two men as e<iual to \ h.p., then as 
you nave only a fall of 2oft., or a predi«ure nf nliout 
12Ib. on square inch, for this pi'es:iure, to develop a 
power eqiuil to that of two men, you would want 
a motor with cylinder l;n. diamcti?r, and Jur.ply 

S'pe 2iin. diaraetor, the cost of which would be 
om .^20 to 4i25. In your ca>e I should reconimend 
a gas or hot-air engine, :i> b^ing less '.•x*)en$ive in 
working. — Dep. wv."^. 



[51705.]- L. and N.W. Locos.— In my last 
week's query, for "numbered 2527," read ** num- 
bered nhore 2527.*'— TrrTESWORTii. 

[51706.] — Average Pressure. — Multiply 
the weight by the distance tlurough which it moves 
in feet, and divide b^' the area of piston, multiplied 
by feet traversed by piston jK^r minuto, and the 
product will give the average pressure necessary. 
Xow, circumference of a pulley l|in. diameter 
= 5-89in. ; hence (5-89 x 100) / 12 = 49ft. x 51b. 
= 215 ft. -lb. Then the traverse of piston 
= (1-875 X 2 X 100) /12 = :n-25ft. x 1-227 area 
= 38-34375 ; therefore, 245 , 38-31375 = Gii.lb. per 
s([. in., the average pressure required. Xow, as the 
radius of the cruidc is e([ual to the radius of the 
pulley, it follows tluit tlio weight divided by area 
of piston must give the pressure necessary to 
balance such weight : hence, 51b. 1-227 ~ 41b. per 
sq. in., the required pressun*. — Exginkeb, Dews- 
bury. 

[51770.]— Razor Paste.— Mix equal parts of 

i'eweller*s rouge, blaeklead, and suet.— The Kent 
Ikbaut. 

[51770.] — Bazor Paste.— Take a piece of coke 
and pound it very fine in a mortar, and then mix 
with sweet oil till it gets to a |)abto.— A. A^'D E. 

[51774.]— Mechanical Pianoforte.— For the 
sake of brilliancy in the treble notes, I shotUd have 
four strings, say ^'^jin. apart. Do not have the 
hammers wider than i*eqmred, and cover them with 
rather hard felt. You can have two covered bass 
strings to each of the lower notes, which must vary 
in gauge accordinp^Iy. If a sketoh is of any use 
to you, I will furnish an excellent plan, providing 
the Editor can spare the little amount of space 
necessary to descnbo it. — G. Feyee. 

[51775.]— Leclanche Battery. — The ammonia 
is the product of the action, and as the battery is 
not meant for heavy work, there ought to bo only a 
very faint smell, it is about the worst aud most 
expensive battery one could use for electro -plating. 
The Smee is thooest for inexperienced p4:rs(»iis or 
for occasional use. The Darnell is best if there is 
any use for the reduced copper, or if it can be em- 
ployed iu the form of an electrotyping apparatus 
so as to produce objects as well as do the electrical 
work.— SiGaiA. 

[51775.]— Leclanche Battery.— " The smell 
of ammonia*' referred to by this querist simply 
indicates that the battory is performing its func- 
tions. Tlie zinc is attacked, dissolves, and forms a 
double chloride of zinc. The free ammonium 
(NH|) is oxidised by the peroxide of manganese, 
and ammonia and water are formed. The biuoxidc 
is converted into the lower or sesquioxidu MiitOg. 
Before contact — 

Zn, 2 (XHiGl), I 2(MnO0, C. 
After contact — 

ZnCl,, 2XH,, H,0, I Mli^OS^C. 

For simple electroplating the Daniell batter}' is 
decidedly superior to the Smee. — Walter H. 
Collins. 

[51770.]— Electric Bells. — Connect each of 
your pushes with the carbon pole of your buttery, 
and also to the left-hand binding-screw of each of 
your bells; connect the right-hand screw of each 
bell to the zinc polo of your battery ; then, if your 
bells are good ones, and your battery is good also, 
you will rinff the five bells simultaneously by press- 
ing either of the pushes. 13y regardiug the thief 
alarm contact as anadilitional push.amirounecting 
it with the system iu the maimer above described, 
it will act in the same way, aud if you insert the 
switch in either of the wires proceeding from it at 
any x>^iut before reaching their junction with the 
main circuit, you will be able to *'cut out'* the 
alarm without interfering with anything tilse.— R. 
T. Lkwis. 

[51778.]— Steam Flour Mills.- It depends a 
great <leul on the size of stones ami way in which 
they are dressed, aud the quality of griin ground. 
A ]>air of 3ft. Oin., as I huve uoa' iu m-c giiiuling 
barlt!\* into coarse llour, takes about 4\ h.p. to 
grind about 12qrs. in 101 hours.- Dkewood. 

'51770. j — Metallic Precipitates. — This is 
rather a confusing question. Does querist want to 
know something which will i)reripitiite all the 
metals, or diflferent choiuicals to precipitate eoch 
laet^l r Bronze is composed of copper, zinc, tin, 
and lead. Solution of liydric sulphide (sulphuretted 
hydrogen) wouM precii»itate load, copper, and tin : 
ammonium sulphide, hydrate, or rarbonat**. pre- 
cipitates a solution of a zinc salt as biiiphide, 
hyilrnte, or carbonate respectively. Anmiouium 
carbonate, added to a solution of all tliese luetils, 
woidd precipitate every one of tliein ; "o that if 
*'An Exporimonter " simply wishes to jtrfcipitate 
.'ill tJio metals, aud does not care what the ri*sulting 
comp«^iuuds are, this would be the easiest way. — 
1{. A. lb. Bexxett. 

[11781.]— Bichromate Battery Chemistry.— 
The ruby crystals are chrome alum produced by 
the action. The greenish om>s are, I think, only 
formotl when the wittery has been worked to ex- 



haustion, or when much hydrogen has been ^ven 
off. They are protosulphate of chromium, I think, 
but probiibl}' in combination with zinc sulx'hato. 
The others are zinc sulphate. - Sioau.. 

[51781.1— Chemical.— The rubv-coloured crys- 
tals are those of chroiue alum ;,Tlv«CrO,, Cr0.i) ; 
what the green ones may be I don't know at all. 
There is nothing in the ordinary bichrontuito solu- 
tion which would form green crystals, unless it was 
sulphate of chromium, and it is scarcely likely to 
be that ; probably impure sulphate of zinc. Dis- 
solve some of the ruby crystals, and h*»at the 
solution to boiling ; if it turns green, they aro 
certainly crystals of chrome alum.— R. A. R. 
Bennett. 

[51782.]— To Violinists. — Proficiency in 
staccato Iwwing is the result of long j-tatient study. 
It should be practised ver}' slowly at lirst, and it is 
of the utmost importance tliat the bow does not 
leave the string during the playing of tlio whole 
X)aBsage. The notes are, as it were, cut out of the 
stiing by a sharp jerk of the Iww, and the vibration 
of the string is immediiitely stopped by pr-FStng 
tlie bow down. There is a bastard kind of FtMocato 
which is produced by the ehLsticity of the bow, 
which bounds from the string between ea^rh note. 
To produce a clear, pearly staccato, the bow must 
be a good one, neither too weak nor too strong. It 
must be light and elastic, but btiiF withal. Such 
bows are valuable, and when found shoidd be 
cherished. I advise ynur correspondent to nrocuro 
a bow made by a pood maker, for which ne will 
have to pay something over a guinea. If he cinnot 
then play steccato music, the fault lies not iu the 
bow but in him who boweth. — Tiios. Lisle. 

[51784.]— Electric Tricycle.— This is a very 
interesting subject. I supposo the chief practical 
impediment to the attainment of this object in an 
independent machine in the weight of the accumu- 
lator, and the impossibility of generating by any 
known battery a force suihcieut for reasonable 
propulsion. We cannot crtato force, but must; 
derive it from some source. Could not the force of 
the human body be utilised to turn something 
which might set an electro-magnet revolving, ana 
so develop a current of the requisite amount of 
X>ower ? 1 write as a tyro, and unrler all due cor- 
rection.— W. B. M. 

[51784.]— Electric Tricycle.— I fancy "Aj- 
I>rentice " will have a great lot of bother m tiymg 
to make his tricycle run by means of fleetroniotive 
power, oven if he follows the metliod adopted by 
Messrs. Ayrton and Perry. I don't know anything 
about the copper oxide battery ; it proUibly does 
not give so much E.M.F. as the singl.j fluid bichro- 
mate, aud I base mv calculations from all use of 
this. The "Griscom^' motor of the size now wld 
would not bo of the slightf-st use. Thitf little motor 
Taccordiiig to prospectus now b«ifore me) gives with 

gidlon bichromate colls l,0(>Oft.-i>o*mds, andasa 
force equal to 5,000ft. -iK>uiids would be required to 
move a tricycle on the level, 30 of these cells would 
require to give power wauted (this is 'inly approxi- 
mate) ; in theory, not bo many would bo wanted. 
The cells would have to be senliid to prevent solu- 
tion spilling, and the weight of these batteries (30) 
being something like 3cwt. in addition to weight of 
rider and machine itself, I think * ■ .Vpprentice " 
will see that as yet the propuNion oi tricycles by 
means of electricity (derived fi'oin biitte-ries) is not 

?racticablc, at least, tliat is the impp'ssion of— 
)EliW00D. 

[51785.]— Electric TeUtales.— If "E. C* 
will send for J. T. Creiit and Cd.'s (of Leicester) 
book on " Electric Bells " I think he will get the re- 
quired information. - 11. CI. E. 

[51785.]— Electric Tell-Tales.-A most in- 
genious system is IIau<*ock und Y'.'ates' patent 
electric t*;ll-tale clock, whioh I saw working ^or a 
time at the Mountj ly Female Convict Prison, 
Dublin, and I believe gave satisfaction. The 
watehman has to touch a i)ress- button fixe<l in each 
room or placo at certain times, which is rec:)r<led 
on a drum attached to the elwk, which c:in be 
placed in the nuister's room any dustance away. If 
the button is not pressed at the right time, an alarm 
rings ; or if the wires are cut, or the button plugged 
in, tlio alarm will also ring. In fact, the only way 
to keep the alarm from soundinjj is for the w:itch- 
man to press tlio button at tho right lime, arid in a 
certain order, which can be altered for dilTorent 
places in the electrical g«»ar in the clcKrk mrt. Any 
number of stations m;iy be put on in triis sj-stcm. 
Each htation, when tlio button is pressed, is re- 
corded on the drum at the exLict time of pr»^5sin|f, 
so in the morning a complete record of where the 
watchman hits been during the night can be .?een. 

1 don't know what the co&t of the whole apivtratns 
is. nie patent is ••Hancock and Y'iit-js* \V'=iteh- 
man's Electric Tell-tale and Fire-Alarin, X..> 1,508, 
April '24, 1S77." Messrs. Fiengloy Bn.-s.. Crow- 
street, Dublin, have bought the iviti^nt. and. I 
believe, supply the clo«'k^. If •10. C* would 
write to them I am sure he could *^/!t full i>articn- 

hirs of cost, &C.— lOIAXTIIE. 
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[AlBna.;— Draught Screen for Drawiiig>Boom. 

— Want*u iobtructJuiUk hoff to cover with canvaa and 
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onpicturei.-Nmo. 
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wbere It can be o'.tained. I am nnnre moit bouks < 
Btonlhesubject.— K.W. 



[B1S-'W.]—S1»9 of Flywheel, Ae.— Would some of 
our readers kiudly me what U ihe nik- fur Ihutizeof 
flywheel with regard to rize uf cylindtt ! I have two 
nilinder*, each Ijin. bore and 4in. stroke, and ialeud 
vutking tbem at. uy, l»lb. prmuie. What weight and 
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XI. V . 



^ .■.-. : r iVivn.f* 

'.".: '.': • irr-i-i-itivm? 
«i* • ':!'.- r with :l 
: wiT.r .ii spin Oil 
.: :•'. r. tillinir it 

- • i.* 11. I... -.v.Tv.t^i'.rinpr from 
. : ' •...." i':*.. :: :s :h-' '8i>eiific 

•• lV#^■^a.lnol." p. 5^6 ■ 

\iz:v';:rvv*::ubox.itineiIwith 

i-.iTv..rk.<f.ioiHMnlot itsdxs- 

lu^ :'!-:* i'' th«' sjvcific gravity 

. ■ . r vua U'twoon thrse two last 

•'" - ./ .,.U. to Iv i-radiiattHi a-* "de- 

■^^•"■ :.: r.vf^iii ^vothe dimensions of the 

^ , ^ .* '. r,st f' tho tube* upwards. The 

• ^•'•: ^ V\ . : b X ./ '.* detorminoJ bv the «)n- 

■ --..i of *--'^^ ',.,',# the point 22. If ho 

^ ,,,,,..,. to tho '"^^;'^;^doiiionthetube,« 

..v.;.:i:v* -.* -^^ \^' *" LXr^r^. Of course, if 
-'■< »- ^* Vr b^^'can ^-^SSzdrawn by a silk 
.«.if'«Mrv, tho b^x f»° 
lilmMdatUcbedtotbetap. 
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\«i'ERKNi'E8 TO T'liS. 1 ASD 2. 

.Seal**. I'Sin. to the foot.) 

. .1 *=:/.: ir.i« box filled with the too »nd of Uk 
#-.s>*:as»v :hv -tpeciiic Rnvity ol which is to be deter- 
sa:=«'l Thr out«fr di>imcter of this box murt be m new 
A# jvw.blf i-y the inner diameter of the tube 6, but ttc 
t-ox nu< rsi<« d-.twn the latter without ob5truction. 
I ^. a i rt»ii or cijppor tube, supposed to require to Je 
aK*u: Ml. Imw, down which. *tindinif pcrpentorulM-ly. 
the K-'x -I till«*il with the mineral *ind. id to be ^amtc. 

c. a littlo oil ooveretl by a paatcbo:trd or wooden diic * 
wail, to nxf ive the first imptict of the wn«<-laden bo« «; 

»i. a jjtroiiir U ^"^oi gla** tube, tilled with rain or oM- 
tilled water, wvercd in its left lt»£r with oil (*")• "Jj 
graduated out«i(l(.- it^ ri;rht lef? with a scaile ;detennip><* 
hy tht> box II. full of platinum filin^fi or fand^* iliowio^ 
the amount of wator diitplaced by the fall af the box (t.' 
The rijrht leg is oov«?r«i by th»» »iiirhtly bent tube to pre- 
vent any water Hpirting up and dropping back into tb^ 
tube. . 

The left leg of the tube may be grtidipted at f m oro" 
to meafure tliefin<t violence or t-u-^rvy o<f impart. 

\ 

not to Ik) miuked except as the nesult of fnas^y 
careful experiments. • 

At all events, such an instnuEncA: as the al'O^'' 
described may surely claim at Ic i*5t equal cor- 



in which the list of degrees i« " rn^niTed pn» 
mirror, so that the index and its rcHfctei io^& 
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i..>- i^wiij inth Mr, 




iinil«'r-'"»i"iiit«yl hurnarj lUitjri'jity, *:.'l f-,,.arh* f-.r /rt^X, i^*i v. -Kh:/;:. L* iad V«ii aUe to tzmoe 

llM-ir \iU'1. hurt: nt Wjifth o»>Uin«S % Ty.v.rr ti«- «u I'.t rt'.-f: *^*' » few iiicL«i Mow the 

NnvorthiJ»-M, #-vftry ftritlir'/x*'*l'/sri*t h** 'i'. -•.::^* ' «:i.-la/* -,« ti* 'jit* earth T--?,! />*T'y»i V*» iii 

froni tjMii- l/i tiiri'! ; :jr..V.r.. Tzfi C'-riai.tt?* lor.n found tbemielTes 

" iliAPl th'- diirtant knd ru.'ir.a ;ri£. - * p<*t:-.a v. cctirm Mr. Gvi«in-Aiifte&*8 

'i'hat th*: f'x: WM nuUimJj £ni^/' . ^t*&s&*tt. tc/: tr, mj with Lun th^t '-no diitinctiaf& 



Mint </f vry imrgiiUr for*:^, fy^juir^t-Xilj -rfi^. b -t s* wpv 



■ rt*&s&if!tt. 4X/; tr. mj with Lun th^t "i 

! i'.\j::A*^z '.r. v:t iiafts. di«rib;atirjn, or reUtiTe 




z. l« obfttrrfd wL«f*bT the haman can 

rt friin th* '.thsr rtlsoTc* " jTrarj. (?«.'. 

— MacEnerr'f* Plate F*' 

mnarkable canme 

Owen aangned to 

cc'nii'lenUe amount 7f 




Tanouit 

frank 

Irom 

peculiar ihap^ of ti.r« Slits wers r>*xi them ly 
Enmaz; haa-ia.' "■ Tl* w^rds aKr.beu fc? Dr. 
Carpc^xit^r are pT:t wlsLin iivene-i cch^cas, and are 




wellkniwn mexsbrr cf tLis Asd-.ciiuon— Dr. W. 
B. tirp^cfcr— ;: wm iiiErsi: t^ accccnt fcr hi* 
bein^ i:^ the presiiictiil ch^ of th« R.: jal AcadcEiT. 
and n :■: *Agj u snierstand what the Ro'nl Acad«aT 
had tc io with f mt izpkmecu. A little 9satc1l. 
howeTrr. ii::wri thi: the addz«u which Dr. W. B. 
Car^i.ter drlirerei is. l^'2 frcm .the precd^ntial 
chair cf. c:t th? F.oval Acadecr. lit tti British 



''.Fgical affiniti^ may sa j 
&: the ocntzarv : nor ii tha« any doubt that man 
and M2c'.^.:ri.i*f were osctemporanet in Devon - 
ihire. 

When their cxplozatf :n began, and for some time 
after, the Ccmmitsee had no reason to beliere or to 
f^fp^ct that the cavern contained anvthing older 
than the cave earth : bat at the end of 'five months, 
facts, pointing apparently to earlier deporiti, began 
la present themselves : and at intervals more or 
lees prc'tracted, ad-iiticnial phenomena, requiring 
apparentlv the same interpretation, were observed 
and reccraed : but it was not until the end of three 
fun yean that a vertical section was cut. showing, 
in ui;di5turbed and clear succession, not only the 




b«» ail.iuvt'd tlu: ::.»■ j'^vul.ar ^hjipt'* of the**' Smts 
wvi>' (^-.voi*. to thitr. Vy hum.tn haiuU . but dvX^aty 
niiprr!u%lK-Al jvrakH'. r.ow doubt it : " y. '.'.•:'••: 4 ■*•;:. 
.f*i .-." !S:;. p Kw.V Pr. V'Ar|*i\t«»r, aft«*r A^mo 
fuitlu-r tvui.(ik« on tho " tUiit uiiplemonU "vvu- 
(ItiitMl \\\H |vini^i:trh n>!i(HVtii)j; them w\(h the 
fi>U.>»iii^ yk^^\^\* rhu« whrtt was lu tlie tlrst 
ni«lMiiio It iiKiKiM ot iltik'uwioti, ha« now Uxvme Olio 
of llii>iii« ■ Nt'Uov iili'iit ' |«i\«|v»\tiou»wliichi*liiiiutho 
KiiliiMiiUttn^ iiHiuMit of sll whi>m« opiuiou on tlio 
»«ili|iv( !■ mititlisl W Iho I0.1M weit^ht.** 

Ii oAiuii'i UMloubtod (hat. taken in its entirety, 
tlinl m |.»ii,i\. (.iki'ii rt* every lover of truUi axul 
run iii'Mi vliotiM mill wt'uia take it. Or. Cirivnter** 
hHiii'iiuOi ^,.i,l,( i.|x«,liuv on the niuul of tJie render 
H tvi\ «fin«>)viit en.vt to thrtt likely, jind no doubt 
•iiti'ii.l. .1. I,, i... |,u.,ln.'«^i b> the mutiUtinl version 
»•• 'I K'>«-M III (lu- |mmii!ilet. 

\ •!'»'. "iM I ,-,l,ti. II ..( I ho fviiuphlet ha* Intni pven 
*!■ tliii H,.ii,| |i, (-.iiiviitor I* »tiU in the preM- 
•li'iih.»| jIi.ji, ,,f ,1,^, i;,.\iil \%'n lemy.iiiul theniiota- 
li'Mi Ii(.|„ |„„ uiMiv.. IS rt-- oonveniently short a* 

It niMiltl u, ,,., J. j,^ ^^, biiMK ti'p'ther a larj^* 
iitiMtti.M .•! muiii.n ,u.,,|,., lit " ilotenilui»; the emi»i» 
•■' ••iilli" I,, »!,». (j„, ««i»ul>«iir the juiinph let just 
"•■'• 'd |.„i .,|v»».. ,u,| (1,110 CoiUa 

l'-i«i> llx ,\u\, liowevi'V. >!i\e !»i»nie other 
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^ •'"•••i/.».|,. 

•*#•#! I 



rit 



•mil ii» IliM Hint iif thi- eX' 



"""'hiui „../ w'i"fy il/iiif "J'r''t-' 



The bzvvvia was juft as rich as the cave earth in 
vy»«>ous rvmdins : but the lists of species represented 
by the two deposits were very different. It will be 
* udieieut to state here that,' while remains of the 
hvivua prevailed numerically very far above those 
of any other mammal in the cave earth, and while 
his mewucv there was also attested by his teeth- 
marks on a vast number of bones, by lower jaws— 
including those of his own kith and kin— of which 
he had «aten off the lower borders as well as the 
condyles, by long U^nes broken obliquely just as 
hyiv^:i9 of the present dav break them,* and by 
surj^risinp quantities of his coproliles. there was 
not a singlo indication of any kind of his presence 
ill the bn«ceia, where the erowd of bones and teeth 
belv>nj^\l aliut^st entirely to boarv. 

N\^ truiH^ oi the existence of man was found in 
tlie bn-ecia until Mareh. ISi^O. that is about twelve 
nioutlis after the dij»cover)- of the deposit itself, 
when a tliut tlake was met with in the third foot- 
level. aud was believtHl to be not only a tool, but to 
liear e\'ideuee of liaviug been u#i»d as such. Two 
massivi* Hint imi>lemt^uts were discovered in the 
sam*« dejHwit in May, lb72. and at various subse- 
quent tunes other tools were found, until at the 
close of the exploration the brvcda had yielded 
upwunls of seventy implements of dint and cLert. 

Whilt' all the stone tools of both the cave earth 
and the breccia were I^alivolithic and were found 
inodi'uluting with remains of extinct mammals, a 
mem inH^K^otion allows tliat thev belong to two dis- 
tiuct categories. Those found lu the breccia — that 
is, the more ancient series — were formed by 
chippini; u tliut nodule or pebble into a tool, while 
those fmm the cave eurtli— the less ancieut series- 
went fushioueii by lirst detochine a suitable flake 
fnmi the no<lule or pebble, and then trimming the 
Hake— not the nodule— iuto a tool. 

It is worthy of remark that in one part of the 
cavom, upwards of i:;u feet in length, the excava- 
tion was carried to a depth of niue feet, instead of 
the usual four feet, below the bottom of the stalag- 
mit(.« : aud tluit, while no bone of any kind occurred 
iu the breccia below the seventh foot-level, three 
fine flint nodule tools were found in the eighth, and 
Hi^veral tlint chius m the ninth, or lowest foot-level. 

it may be oadml that the same fact presented 
itwif in the lowest or corresponding bedin Brixham 
Windmill Hill Cavern. In shcvt, iu each of the 



two famons Devonshure caverns the archseologpcal 
zone reached a lower level than the palseonto- 
loflocal. 
That the breoda is of higher antiquity than the 

' cave earth is proved by the unquestionable evidenoe 
of dear undisturbed superposition : that they 

' represent two distinct chapters and eras in the 
cavern history is shown by the decided dis- 

' similarity ci the materials composing them, tho 
marked difference in the osseous remains they 
contained, and the strongly contrasted characters 
of the sttme implements they yielded; and that 
they were separated by a wide interval of time may 
be safely inferred from the ^ckness of the bed of 
stalagmite between them. 

It If probable, however, that the fact most signi- 
cant of time and physical change is the presence of 
the hysma in the cave euth, or less ancient, but 
not m the breccia, or more ancient, of the two 
deposits. Bearing in mind the cave-hanntiz^ habits 
of the hyaena, the great preponderance oz his re- 
mains in the cave earth, and their abeenoe in the 
breoda, it seems impossible to avoid the condnsioD 
that he was not an occupant of Britain during the 
earlier period. 

The acceptance of this conclusion, however, 
neceMitatei the belief (I) that man was resident in 
Britain long before the hyama was. (2) That it 
was possible for the hyaena to reach Britam betweea 
the deposition of the breccia and the deposition of 
the cave earth. In other words, that Britain waa 
a nut of the Continent during tUs interval. 

Sir C. Lvell, it will be remembered, reoogniaed 
the foUoraig geographical changes within the 
British area t)etween the Newer Flioceoe and 
historical times (see " Antiquity of Man, " edition 
1$73, pp. 331, 3:12). Firstly, a pre-Glacial Con- 
tinentid period, towards the close of which the 
Forest ox Cromer flourished, and the chmate was 
somewhat milder than at present. Secondly, a 
period of submergence, when the land north ol the 
Thames and Bristol Channel, and that of Ireland, 
was reduced to an archii)elago. This was a part of 
the Glacial age, and icebergs floated in oar waters. 
Thirdlv, a second Continental period, when there 
were ^uiders in the higher mountains of Scotland 
and ^ ales. Fourthly, the breskmg op of the land 
through submergence, and a giMual change of 
temperature, resulting in the present geographical 
and dimatical conditions. 

It is obvious that if , as I venture to think, the 
Kent*s cavern breccia was deposited during the first 
Continental period, the list of wifttwm^iiVn remains 
found in it should not clash with the list of such 
remains from the Forest of Cromer, which flourished 
at that time. I called attention to these lists in 
1ST4. pointing out that according to Prof. Boyd 
Dawkms (Cave -Hunting. " p. 418) the forest bed 
had at that time yielded twenty-six species of 
mammals, sixteen of them being extinct and ten 
recent : that both the breccia ami the forest bed 
had yielded remains of the cave-bear, but that in 
neither of them had any relic or trace of hysna 
been found. A monograph on the ** Yertebrata of 
the Forest Bed Series " was published in 1882 by Mr. 
£. T. Kewton, F.G.S., who, iududiug nmny addi- 
tional spedtis found somewhat recently, but eli- 
minating all those about which there was any 
uncertainty, said : ** We still have forty-nine spedes 
left, of which thirty are still living, and nineteen 
extinct **(p. 13')). Though the number of the spedes 
has thus been almost doubled, ondthepresenceof the 
cave-bear remains undoubted, it continues to be 
the fact that uo trace of the hytvna has been found 
in tho forest bed, and no suspidon exists as to his 
probable presence amongst the eliminated nnoer- 
toiu spedes. It should bia added that no relic or 
indication of hyipna was met with in the '* Fourth 
Bed '* of Brixham Windmill HUl cavern, believed 
to be the equivalent of the Kent's Hole breccia. 
I am not unmindful of the fact that my evidenoe 
is negative only, and that raising a structure on it 
may be bulldmg on a sandy foundation. Never- 
theless, it appeals to me, as it did ten years ago, 
strong enougn to bear tibe foUowiug inferences :— 1. 
That the hya;ua did reach Britain until its last 
Contuiental period. 2. I^at the men who made 
the Palieolithic nodule -tools found in the oldest 
known deposit in Keut*s Cavern arrived during the 

Erevious ereat submergence, or, what is more pro- 
able— indeed, what alone seems possible unle* 
they were navigators— duriuff the first Continental 
pcnod. In short, I have little or do doubt that the 
earliest Devonians we have sighted were either 
of Glacial or, more probably of pre-Glacial age. 
It cannot be neccssarr to add that while Uie 
discovery of remains of hyaina in the forest bed of 
Cromer, or any other contemporary depoci^ would 
be utterly fatal to my argument, it would leave 
intact all other evidence in support of the doctrine 
of British Glacial or pre-Glacial man. Some of my 
friends accepted the foregoing inferences in 1873, 
while others, whose judgment I value, declined 
them. Since that date uo adverse fact or thought 
has presented itself to me ; but through the re- 
tK*arches and discoveries of others in compaxatiyely 
distant parts of our island, and espedafly ia £ast 
Anglia, the belief in British pre-Gladal man 
ajipears to have risen above the stago of ridieiile^ 
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poHl iMt yew eieeeded two anA a quarter millione 
■teriiiig, eqiul to !■- 6d. in the pound on tbo present 
■mnufimtraUs value of property : and tliat of this 
mm, pfct^Uj* *t least oue milliDD would have 
bean nved by a system of hydrants with 
qiiat« water eopplj, luoh -- *•■ — "*■■- 

"-a lor It ■- 



9 which hai 



not ■nSdent prenaura for hydrant putpoees, ai 

' :t that the supply has to be pumpi 

~rel, iniiteaa of coming by gr 



ttom the fact i 
mp from a low le' 
ntalion from high 
rvfenod to — it is impossible, 



inlUam 



without enoimoui 



aiiDdl tntaini, nquiree no deicriptii 
fin wtth the Rector hyt* ' - ' 

licable to , . 

II cases where the ordinaij 



_„ - _ J u jecior hytont 

fea ipacially applicable to the 
water for fiie eztiiietioii in i 



production of jeti 



mpplj bM not iniRdent prsMure tor tbe parpose. 
.^pbed to the metropolis gmenlly in the nine 
vnit would fnauhacora^ate and efficient lyitem 
cd Am hydianta, without impoeinK apon the nte- 
p^«n any additional baiden ; and it the hydraulic 
pown wen applied to commercial puipoeee there 
wonld rainlt a eonsidenble gain to them. 

On tha Ksrnatlaatlon of Iron and Steel. 
Sir William Thomeon thra read a com' 
** On the Hajrnetio Stitceptflnlitv and 

m^ .« T 5 Oi. 1 II j-S— »»_ S t:i 



SCIENTIFIC SOCIETIES. 

LIVEBPOOL A8TR0V0MICAL 
SOCIETY. 

THE third sesuon of this Society was opened ol 
Wodnesday, 'JGth September, under extremely 
tavouiable drcumstanc«, both *o lu u the 
attendance ma eonceroed and in the (election of 
the speakers. The chair waa occupied by the 
president (Mr. H, C. Johnson, F.ll.A.B.), who said 
.4 .>«._ customary on the flnrt evening of aae' 



10 president to deliver an opening 
t .wj had had the good fortune, however, 
the attendance of Frofenor E. C. Pickering, who 



had been kind enough to take th^ duty upon him- 
self. Ha wae sure Uiev wonld be imxiDiis to heu 
of Mr. Pickering, TO he would, without 



„ .. » 3, introduce hi 

Profeeeor Pickering, who was receive! 

, appIauM, tald ; Mr. Preaident, the encouiat 

I of aitronomy, which your society has in view, is an 
it work, and it gives me great pleasure to 
yon. I would speak to-night more pu- 
: ticulsrly about the work to be done in connection 
) with stellar Ugfat and rtellai variation. Id thii 
branch of aslitnony valaaUe w<n4 can be doi 
with the unaioited eye or with a mall teleaoope < 
tmnaglM*. Firstof ^, as rwards star magnitude., 
. theearUeateatalMfae.uiatofPtoIemy.datMnearly 
2,000 yean ago. In it the determinattoni ol bright- 
__ _ ju uiS Steel " from Mr "j e" "«" »" shown by numbers. The faintest star 
, Hie author said that he had been ei- 1*^ ^^ number •« affixed, and the brighteat, 
■• [ in Japan on the effect of stress in ™e- But a« there axe many itoua of Uie same 
■lancnio magnetisation, and he had demonstrated magnitade and yet diffenng Rightly m bnghtnela, 
fta hitherto ounapected fact that aoft iron is cap- 1 1"* Greek letters w or i were affixed, ngni^ing the 

■hla of an immenadr greater degree of magnatiaa- " "" " 

tfan than rteel. The method employed was to 
•abjeet wir« to the magnetiaing force, tapping them 
Aumg iti iqidicatioii and withdrawing it gndusJly. 
Whn thii plan was followed 93 per cent, of the 
(kar|B remained. He had obtained magnetic 
talcaaitT of 1,590 onits, while Thalen only obtained 
M turn Mft Swedish iron, and Rolaud 200. This 
naoH, flii William Thomson said^was a satire on 
oar knowladse of magnetism. The author also 
tbJ»d he had computed the heating effect of the 
lamial of the indnction in iron in absolate 



XIaotrical Stuui«jrd«. 

lb.B.T. Glazebrook read the report ol the Com- 
■ittaa «D Elactrical Stendarda, which eiplained 
that th« original fi. A. nnitihad been compand 
featHUUU thaauelveik and the mean had been token 
a* the itindard Several letiatanae ooila had been 
■almyttod for examination, and had been retnmed 
with OBitiBestce to the effect that they had been 
Mrnnand with the B. A. nnits, and that at a deg. 
CwLtba remtanoe eqnoUedp. B. A. units, or si, 
n^Ieigh duu <1 B. A. onita >= .9867 Rayleigh 
ohnu]. The ca«Seient of variation for temparatnn 
wminot stated, aa it could be determined by any 
electrician for himself. The original standaru 
wne nngta units, and daring the year ather 
atandardaof 10, 100, and 1,000 units had been made 
from them, under special precautions as regards 
•eenracy, which he described in detail. He also 
Mated that Dr. Huirhead had completed three air 

aen aa standards, and that the Committee 

o be reappointed. 



Saoondary Battarlea. 
After the reading of a paper on electrical launches. 
Sir W. Siemens said tlut from his ' 
tbe behavwnr of theM launches they 
oaUent rasuHs. The question — 
Moondary battery going to do 
to last, or was itap^riehable ii 



the Greek letters 
words fifitwi' or iXanauiy (greater < 
copies of Uiis work are in esii'~~ 
work might be done bya gentir 



w). VaiiooB 



■kill, 






10 possessed 
■piling Oie 



differences of these copies. The 

the MSS. is very considerable. Baily found that 
the asrfgned magnitudes, or poaiUinis, varied in 
thiee-tonrths of tha total number of sinra. T*^ ~ 
emat authori^ at jnesent is a Sth-centDi^ MS. 



f ago Sir 



his method being 
taiutor Ukan soma' 
diflerenaea of mai 



He 









itude by n: 

.... .. , and ttwjr o( 

oataliwiias are given In the " FhilDsophioBm 
tiMis." They attracted littla attentloa, how 
there were no absdntadatntnEnatlonsof magidtu 
At Harvard College all the stars, down to 6th ma 



AK narvam ixuiege an me nis, oown w vto au4s.- 
incluilve, have been photometrically observed, snd 
by means of these measures we Iwve been able to 
represent in nnmbeia the estimates of Herscbel. 

But these four catalogues refer only to '" -'" - 

sky. On^ two-thirds are there ^vec 
L^idon r was allowed, by the lind 
posaoBsora of the original manusci 
W. Herachel. to inspect them, ai 
them I found two more catalogues 

remained onpublishod. A nota w_ 

in HisB Caroline Eerschel's handwriting, stating 
thattbay were ready for the press. Thev had been 
left to Sir John tiencbel, and probably throogfa 
p r e ssure of work be did not publish thsm, or etss 
did not realise their value. I was allowed to make 
a copy of these two catalogues, and have forwarded 
them to Harvard. No sinular work of equal 
aocnrocyhas appeared till within the last ten years. 
Half a century later Argelander, the givatest 
observer perhaps who has ever lived, discovered 

the same method independently, and for a long 

what was the time— so slow was inte«ommanication inthossdays 

Was it going I —was not aware of Sir W. Henchel't eariier work. 

' In order , Argelander's msthod 

'" rindpol difTerem 

it Ibe former used a 



Whilst i 



_ while he used 

„ — small, he called 

if distinctly visible, >* two grades^'' 



batteries in hi* own Louse last autumn. 
duiged them by means of a very small half -horse 

power engine, and the result so tar had been very „ . , , .. 

■atiitactory. He hod lighted his house by the { and so on. There are 26,000 obaervations of his 
aaall engine with the aid of the eeeondoiy battery the " Bonn Observations." The great difficult 
with gnat effect, using 40 incandescent lamps present which any one studying the magnitudes 
baa half -past 7 in tbe evening until 1 or 2 o'clock. I the stars as they were in former yean encountered 
B* startedbis engine at h o'clock in tbe morning, j is that the various observations of tt~~ 

_ . , . . =!.■._... ,..-.-} — u — J a__ _..j — ..j^ ■- — --us periodica 

B hope to collect i: 
one volume. While at Bonn 1 was allowed t. 
see Argelander's observations. There wen some 
3,000 or 4,0OC, referring te the variable Stan. Bv 
the kindness of Professor Schiinfeld I was allowed 
to copy them. As many of them wen vrritten in 
the dark, probably with the eye at the talesoope, it 
was a work of aome difficulty to deaphat 
them. Hw amount of unpublished observafions 
is very great. No piece of work is ac- 
cessible to all till it is printed. At present I 
Bnd, speaking from memory, that there must be 
nearly 170,000 unpabUshed observstioas, and not 
man than U,000 pnblished. It is greatly to be 
rwettad t&at Owy diODld fiinsba lafttoaooumD- 
laia, and ptriuqM in flta and naver get into prist. 
Hare 1st mapofatonta source irf •fiecnahls to occur 
mAimlandHaBdHsnebd'sBisfliod. Hiisisdaa 
tottatffMt of CMriw'aparitiDBVtthnpidta 



. — -- — - J could not be taken with .., 

battoiea would occasionally have to be charged. 
^ ' — '■- TT-^Qld limit the application of the 



bout tqnal. but 
is waght and mj 



4m ImpracAablo 8afl*.-The National Cily 
Saak at Cleveland lately found that tha ttas-lock 
tf its salu was ont of order. All efforts to opsn it 
mmwagwgowta fruitlea, Iba aasaorT in wUeh ft 
nw^AoAfctf Aa<f te to »DM dow^ aDd tha Mik 
__ "V.™ » m^e aaig£baBii^ i i iai » urls L an) 



her. Twostan, apparently eqnal,showadiSet- 
whenplacodoneabovetheother. Throoghtha 
ing positions of the stars, as pnscoted to tha 
rver, have arisen niany of the cases of sus- 
sd variations. The suspectad variable Stan 
unt to ru)fewer than 1,600, according to the hat 
~ ' ' Harvard; but mauy of them may have 

,.jtad of voriotiou through the cause jurt 

mentioned. Valuable contributious would be made 
to our knowledge if it could be determined why 
this apparent voriation, due to pomtion, exists. 
How very remarkable it is, is shown by our obaw- 
vations U> determine the comitancy of the Fola 
star. To aooomplish this we compared it wiQi 
several other stars. The msthod was, each evening, 
to look at the Pole star, and then at the other star, 
and see which was the brightest. We soon found 
a marked deviation ; tor mstance, comparing it 
with y GassiopeiEG, we found it vbths fainter, and 
the difference in a year amounted to half a mag- 
nitude. Other ston gave similar iMuIte ; but it 
was found that while y dEacribed a curve in one 
way, ( deviated iu the opposita way. Tbe ssSM 
result was obtained with fi Ursa) Minorls. Ar- 
ranging observations according to positico, we got 
curves, and found on applying the oorrae- 
tion for position that the curves beoane equal. 
The qnesQon is worthy of further InvsatigstioB, 
and I would suggest the foUawing wayi :— (1) To 
look at the itan near the Pole at diffenat seaocna 
of the year, or, as eon be done num oonvsniantly, 
' — —" greatar norfiiem latitude early in tha evea- 
late in the morning; ('2) by inverting the 
by means of a looking glosa : <3) by 
waionmg stus in tha lenith lymg down on me 
nonnd, and then turning round and lookiag mi at 
uam in a different posifion. Tha brightest stara 
are leas important than tha fafntec onea, becauaa 
snlEdently obaerved elsewhere. The stars below 
the 6th mag. are very littla ohsnved. Valnsbla 

WOA mi^tbe dt^* **" J-*»-«.i»;«» Vkm vnaanjInAA 



ing and la 



done by determiniog the magnituda 



of the star* viahls in an opera riass, in the 
of Argelsndsr and Hereohel ; aBd anadal^ 
reoommend thoes ttan nsar tha Fola. J 



pieee of woA not less valuabUBight be dooe in de- 
termining file brigbtneM of Uraau* and Neptnna, 
and of tEe Asteroid*, some of irtddi annoboblj 
variable. We know that one of tha satellites a 
Saturn, Japetos, varies Jtrj paatly inUdit; and 
it has been soggested, wiUi great prabaUli^ of 
truth, that one side is o^able of raflaetiiig sura 
light than ths other, and eo wa haveanwaasaf 
detmnining the tirne of rotation throng observa- 
tiiBia nf its variation. The Asteioids mi^ varj in 
way ; and the valna of the obsarvatioaa 
■- ■--' that we shall thus have a 
inding fba time of rotation 
Similar ofaaervatiDn* of OrauBS 
and Neptune might be made : but, probaUy, tha 
diSerenoes would not be iaxqe. Not much valne 
can be assigned to the times of rotation of theaa 
planets asmtherto determined. But this meUrad 
of watehing the variation may be valuable a« 
determining ths times of rotation of thoee bodleasn 
which we are not able to aeemarkings. Thmhii 
impossible to measure the diameters of tha ffxod 
stars, as wa never have, and, in all ptobaUUty. 
never ihaU be able to observe their discs. The 
diameter of the Mghteststar doesnot exceed a lew 
hundredth* of a second of an, corresmodiiu to 
as many feet at a distance of 4,000 mSss. 
But it may be poetible to tell the aie of 
bodies whose disc* are invisible with precision. 
Tor instance, In 1877 and 1BT9 we made detervma- 
lionsofthebri^itnessotthesatsllitasof Uan,and 
found that, it of the same material as Han, thaj 
oonld only have a diameter of six or seven miles. 
We can tell their nlative diameter by their 



obtained, stntclitug ru 
Another advantage woul 
varies with its dutance from 



throughout the year : 

^arison stan wo^be 

'ht round the heavens. 
' be that OS the Asteroid 

_ rom the earth, we can 

compute what the variation should be. and so 
correct our eye estimation. Another field is one in 
which good work is b^ng done by your society— 
viz., the observation of suspected variable stars. 
The greater part of these are viaibls to 
the miked eye, and an thus easily obaerved, 
so that the Breatw part of the wwh ma 
be done witnont any instmmsntsi help. A 
great point would be gained, even if tbe rssuUa 
wen purely negative, as these stan could Qien ba 
removed from the lists of suspected variables. 
Yet another point is tbe observation of the vBiiatlea 
of absorption. Tbia oonsists merely of watching 
•tan, and estimating tbe biighbieas of stan oo tha 
horizon and in the zenith. All that Is 
is to oompare carefully a ' 



have reduced tl 
latleal dguis. Bat,w.. . 
one opnntnni^, I was naaUa to wAa tha 
datain&atigul had Inteilail <Wi^ irtjte jqwl- 
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the Rhigi, with a field alasa. Some itan near the 
torizon were comparea with rturi in the lenitb, 
nnd I hope hereafter to reduce the results thue 
Dbtained. But the lubject commends itwlt to 
trBTBllBn, and I hope any member of your Society, 
who has the chance, may sUempt this kind ol vork. 

The FreBidcat said a cominunicntioD hsd been 
FBcaiTed from Mr. E, F. Sawyer, of Cambridgeport, 
U.S.A., on aomo observationi he had made ou the 
Taiiable star B Coronas, from 1B8I to the prcseut 
time. He mesested that tbia etar ghould be 
closely watched byaatanomera. 

TheRei. T. E.£epm, B.A., gave abrief account 
Of the work done at the Society s obseryatoty. 

Eiriit candidates were proposed for election, 
Bad the proceedings closed with a vote of thanks 
to the lecturer. 



SdENTIFIC NEWS. 



AT lie cloainc meeting of the British Aeaocis- 
tion, Prof. Cftvloy, the president, atatcd 
that Sonthport had doco everything it could 
to make the meeting a success, and ProF. 
■Williamson reported tl^t the attendance had been 
Over 2, TOO^raore than were present at the York 
meeting'. The now annual membcra numbered 
323, the associates 9o'2, andthe ladies 841. 

Alto^etliQr a total sum of £l,44o wi^ aj 
lionod in grants, the most reniHrkablp item (i 
Atnse] being £o for patent legislation, the largest 
£.500 for exploring Kilimanjaro and the adjoining 
mountains of Equatorial Africa ; £80 is awarded 
to the biological taMe at Naples ; £1UD to the 
brploration of New Guinea ; £75 for earthquake 
phenomena of Japan : £50 for mr'teorotogical 
obseirations on Ben Nevis ; and £25 for the 
"ttH-teorologiail obst-rvnlory near Chepstow. The 
remainder of Uie sum total is divided amongst 
the usual eithjccts. 

Amongst the recommendations of sectioni 
approved by the Ccmncil, is one in which th< 
Committee of tbo Fisheries Eihihition is urged 
to appropriate a sum of monej- to found a 
EQological laboratory on the British Coast ; 
(mother ia an application to the Admiralty to 
institute a biological survey of Jlilford Haven 
ttnd the adjacent coast; and yet another is the 
siiRgefltion to form a separate section for anthro- 
pology, leaving section D with the title biology, 
Eoology, botany, and physiology. 

The Council have taken the " elation ol 
members" under their control until further 
notice, for a reason which, in view of the vi. ' 
Canada, is obvions. 



tion of the 

Dr. Wentworth Erck writes that Comet Pons- 
Brooks was seen at Shankill, ISray, on Sept. 24. 
With 7Jin. apertunj, it presented the appearance 
of a nearly circuLir nebulous rooss 2' in tEametor, 
with a slight central condensation. Dr. Erck 
•ays it can be seen with lin. aperture, and will 
•oon be viaihle in an opera-gliiss. ITiu following 
extract from the ephemeris of Mil. Schulhof ant' 
fioBsert may be useful. It is for Berlin mid. 
night 



.5 leb. 39 



N.Dec, 



There arc six known comets having ciilcolatod 
periods of aboot 70 years ; bat of these the only 
proved periodic is Ualley's, which last appeared 
m 1636, and our present visitor, which there 
•eems no reason to doubt is Comet Pons, 1812. 

The Treasury having declined to defray the 
capenses of erecting a tclcgi^h wire between 
the summit of Ben Nevia and Fort William, the 
Council of the Meteorological Society have deter- 
mined to rent a wire of the Post URiec, which 
win be available for the pnhlic service as well as 
for the purposes of the absBrvatory. 

The arrangements for the Gresbam lectures 
during tbo present session are as follows: — 
Rhetoric (.Mr. J. E. Niion), Oct. 9th, llHh, 11th, 
and 12th: astronomy (Rev. E. Ledger), IGth, 
17th, IBth, and IPth; goometlj- (Dean Cowio], 
23rd, 24th, 26th, and 26th ; Uw [Dr. Abdv), Oct. 
30th and 3ltt and Nov. 1st and 2nd; divinity 
[Dean Buigon), Nov. 5th, 6th, 7th, and Stb ; and 
muaic (Dr. U. Wyide), 13th, 14th, loth, and 
16th. 



in which he rcprcfs that the Butjcct of llygii^.ni 
is "placed in h more unfavourable positior 
finimcially than any other science tubjcct " □! 
the Science and Art Department, ill. C'rowthei 
says that the department annually obtains from 
Pttrliamcnt£3t0,U0(iorthenabouts, outofvi" ' 
only OS. Ud. in the pound is given to the direct 
encouragement of national science and art in- 
struction, the remaining Hs. 3d. being "ab- 
sorbed " at South Kensington imd Dublin. We 
cannot spare space to reproduce Mr. Crowthcr's 
letter ; but he will, no doubt, supply copies to 
all interested, and it is specially interesting to 
science teachers and students. 

The sutject for the Howard Sledal of th': 
Statistical ' Society is " The ['reservation of 
Health, as it is affected by Personal Habits, 
such ns Cleanliness, Temperance."' Ice. The 
essays must be sent in liy the 30th of .hmi', 
■184. 

Tho Franklin Institute of Pennsylvania is 
making arrangements to bold an Intemationiil 
Electrical Eshibilion at lliilndelphia, to open on 
Sept. 2, 1884. The Government has authorised 
the admission of all articles free from dtity or 
customs fees, which will be payable only if the 



Stales. Fi 
the Secrotar 
Penna., V.i 



: sold or conGumed in the United 
.11 inlormation can be obtained of 
y, Franklin Institute, Philadelphia, 



An Tntemational Exhiliition of Art, Iklanu- 
factures. Science, and Industry will be held i;t 
the Crystal Palace from April 3 to Uctobci -il, 
'" ■jeobtained of Mr. G. 



Applied Science and 
aitv College, Loudon, 
the direction of 



FuUparticalarB' 
C. Lovey. 

The Department of 
Technology at Univor 
op<iicd last Tuesday, ' 
Fail. A. B. W. Kennedy, Prof. Vemon-Hiir- 
court, ftof. C. Graham, and others. The in- 
struction includes dvil and mechanical en- 
gineering, surveying, drawing, and ex^icrimenlal 

Tbo ei .. 

opportunity ^or studentH 
practical knowledge of their profession , 

It is sUtcd that Mr. W. S. CoweU, ol Lowell, 
Mass., has succeeded in making a bisulphide of 
carbon engine that is free from objections. '"~ 
shall see. 



LETTERS TO THE EDITOR. 



^old uvrHiret rapff]uibU for At optmau aj 
'—•- Tkt Jldilor nip'BfiUlfrfqiiiMilHatma 

• >;t>vld It aidrti-i IB iSe Burnn ^ 






■j and Uiat ogt Is 




— Th. 



haUpenny per week may now be |i 

'■'■■ ithly, quarterly, half-yearly, 

-"-smenls of all -' "^ 



either weekly, 

yearly,tomeet , 

total amount of premiums received by the 
for the twelve months ending Ji- — ' — ' - 



£126,; 

G,000 over the previous year's income 
polides in force on the company's books 
of the Bnocoial year the anniul preimn 
equalled £l53,i3<jl lUs. Bd. Seven thousand four 
lundred and mnety-ene claims and grants, 
ng to £44,877 19s. 7id., have been paid by 
pany in the twelve months ending June, 
the amount paid by the company since its ii 
tion equals i:2'ii,4H2 IGs. M. At the Vietf 
Sunderland, fifteen of (he company's pohcyholdi 
lost their httle ones, on behalf of some ~' —''■ 
only a few pence bad been paid. The 



their I 






in full. 



he represent 
ucted to set 



f whom 
settle 



Tub Xrucfte Erfindfrung describes an anti-cotro- 

on paint for iron. It states that if 10 per cent, of 

iimt maenesia, or even baryta or strontis. is 

—liied cold with ordinary linseed oil paint, and theu 

enough mineral oil to envelop the alkaline earth, 

the nee add of the point will be neutralised, while 

"' I iron will bo protected by the permanent alka- 

B action of the paint. Iron to be buried in damp 

ih may be painted with a mixture of Idi) parts 

resin (colophony), 25 parts of gutta-percha, and 

parts of paramo, to which 20 parts of 



L added. 

„ pLinting the legislature of New 

York State passed a law by which any inhabitants 
~'io shall transplant by the side of the public high- 
ly adjoining his premises any foreit shade trees, 
ut trees, omameotal bees, or any nnt-beoring 
— -'--'' be allowed, in abateinentofhishigfaway 



from wbenoe greuX bK( 



Ihonght, after reading letter 21796, that 1 _„_ 
turn my telesoope on ii Equulei and ^ Delphiai, tu 
•ee what I could do. The air was good, but not as 
03 one would like when eiamining snch very 
ita and difficult objects with an slin. mirror. 
fi Delphiui was seen at once, eggshaped, and with 
power about 1,000, at times notched at very short 
intervals, the companion being soon in position 
200' ±. I have eiamined it several times after- 
wards, and always with the some results. I have 
found r Equulei more difHcnlt than ^ Uelphiiii, and 
I cannot be so suro of the position of the etmti. 
<.>□ Sept. 1-^ and 16 1 thought the companion wu 
in pootion 20' + ; but on the 18th, and with power 
4.iO +, it seemed to me it was in position 130° +. 
1 again notioed on this occasion that it is man 
difficult than ^ Delphini. Will '• H. 8." tall me if 

result of a ft 
will soon give 



uTty iidji 



C. Craadlbert. 



SBLBSOORAPaiCAL — OLBFTS BB- 
TWBBN AB0HIUEDB8 AlfS THB 
LCSTAB AFBtrHINBa-ABOHIMBSBS. 

[il877.]— Os ailnd September, 13h. to 16h., the 
lougituile of tbe terminator being about 14' ww, I 
obtained an unusually fine view of some of me 
clefts which extend from the hilly region on the 
S.VV', side of Architn'idea to the Apennines in the 
neighbourhood of Ml. Bradley, and also of a re- 
markable group which runs pojallal, or nearly so, 
to this giaud mountain sj-stem. The accompanying 
diagram shows the general direction of those ob- 
served ; but, of caur», con convey no idea of tba 
extreme delicacy of most of them, nor of the beauty 
of their surroundings under almost perfect defini- 
tion with a power of 3.")0 on my SJin. Caltar 
reflector, la comparing my sketch with B. and 
H.'s, and Nelson's map, f recognise \ as answering 
to the cleft so kltered by thPm. This delicate 
object commences as a volley on the S.E. sideof 
' ' imedes, and appears to terminate aa a eUJt a 
to the E. of ftlt. Bradley; a row of hillookt 
ding a valley, traceable through all the 
ate detail of tlie slnpu of the Apennines to m, 
\ to follow the direction of its imaginary pro- 
longation from n to m, towards the M.W. This 
linciiience of direction liotween the cleft x and the 
uTow valley n m can hardly be fortuitous, though 
the vast difference of level, amounting to thoosaiids 
~ feet, between the hitter and the cleft ou the 



Jibenea 



n between the 



the wail- 
Archimedes and proceeding towards cleft marked 1. 
Tbe latter cleft was easily tmcod from the esoorp- 
ent of the Apennines K. of Conou to a ridge t, 
.juth of Archimedes. It seems to agree with 
Neieon's x', though in his map IX, it is shown 
as tcrminanng near the cleft X. ISetween the 
clefts \ and 1 I rem:irlri;d a short cleft <j, passing 
ign the object r and terminating at a oroterlet 
'he S.E. portiou of tbe cleft X was vorr 
distiuctly delluwj. It appears to be continuous till 



Mr. W. 
Tedbdcal School, 



_ , . , „ of such hiriiwaT, aoi 

CrowlAer, of the Manchester tress, ornamental, or 
3, bu written a circular letter, apart on the same side 



iterruption occurs where it meeta olett 1, 
d, though it was not traced between clefts 1 and 
it became again prominent on the N.W. side of 
and cDulJ be seen eitaiiding far away acroa th» 
/(« ralreilmxs iMVBjAi cleft 5, with which, pro- 
bably, it is connected, Runniiig nearly paiallel to 
the escarpment of the AponniCes from near HI. 
Bradley to Mt. Hodley, is a range of hills or ridini 
marked /, j, h , and between these and tbB 
monnloin range is a well-marked cleft 3, which 

^. , _, . was traced close under tbe foot ol tt" "'"" ' — 

of such hiriiwaT, and no maples or other forest | between it and a crat/srlet A, to tlw k 

'- •' - • than 40ft. I hill J. kjuittwi -iiAl, 'i, ti^w.^ 

" ftift iSS cainjm.to.aia.-i -w^'&' '■«■ 



o'^^^V.ift.'^ka^ 
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1 if the mumttain wont some to him. 
nd that it inll out. It hu occnmd to ma tlMl 
rcre two itatioiii in electric comwinninaHon, and 

eiebr known 

UQuioBube 



W.»id*oithehm/. A third cleft 5. was traced 
^^1I« E. Hide of r ; at finttakiue a X. direction, 
M mStnij tunia to the N'.W. till it reaches E. 
all of '•. when it again trendi N. tor a ahort 
AAua A fourth cleft, 4, bnmchai out from 6 
minmna musd to E. aide of ^, lu ahawn. There 
^■klittle doubt if thia region were carefully 
^irifaoad with autlicieut optical power, eapeciolly 

QSu ,__^ 

21ialilii formationt. 
■ tiwi i fi.— In refecCDCe to letters Sos, 2l7i)ti. 
tHtH, nlating to the light atreaJca on the floor of 
■■JMiflM iKing seen to croes the W. wall and 
«ilBirfkaTond it. I may inform Mr. B. J, Hop- 
ftMB aid ill. F. S. Davenport that I have 
^^viillj remarked this peculiar phenomeuou 
^Ibb Archimedee is onder a high sun. .V uote- 
««dky Jiict in connection with it is that those 
Miaaiis of tlia wull and glacis which are ttareisad 
^'ffa- light hands are then abnonnally bright. 
KcDpatoD, Ikds. Tkoi. Gwyn Elser. 



plW4. ( — TorR correspondentB Mr. _. .. 
BiyHin (let. ■nilK:) and F. T. ItaTcnport (Eet. 
SUBt) m'jit not auripase that the prolongation 
tawardi Autoljeus of the rays crossing the door of 

aid ttio, and Dr. Julina Schmidt notices it in h:_ 
alHnatibui of April '21, 18A8. It ii visiUe near or 

Om Sspt. J.>, IN77 (>:»(). Mech. No 6h.\ p. llti), 
I4BKnen.-d s cleft ou the S.K. side of Messier A. 
lbiriM>(i}il»rtunit3- of seeing it again until Sept. 
31^ IBB, when a prolongation of the same was seen 
Ab oattr lu to near ctat«r IT. Another ckft 
«M also seen, running in a N^.— d. direction, 
flMiBI- *b.;re the Mter H is placed in my sketch, 
ad i«arlj rcachinj; the old cleft, with wliich it 
■l ai d torn a right angle if it did reach it. The 
lite of this last 'left arc very much broken, and il 
■VMki Ttry short zigzags. 

1^ wrry to see that ua signs of the labours ot 
Ab Ssltn.-iipaijhical Society are published in youi 
pup*. Tbu uleDCc makes nue regret the timt 
arkaa the Knnusa MEcnASic was the means o: 
«mtnj:i,g Ui ita rmders so much interesting iutor 
B^MB ti tLu branch ot astronomy. 
Sn* -'- O. Qaudibert. 

TatBlLlTT OP VENUB DUBIN9 



than 10' in diameter in the glare of sunlight. 
Had Tenm been coming intt> interior conjonctian 
WB iboold most ■amiredlj have continued our 
enheiMrii daring tha whole period, as she would 
thenhaTa p r aa e nfed an all-repaving spectacle to the 
rer wheo onoe fairly caught. Under existing 

aatanoes, the szij^Dies of space in the 

columns of the Enoubu UsoEiajdc compel us to 

eictnda e*«>TthiBK that is not of immediate interest 

to the unataur obMrrer. It will daubtlea he 

possible to find Vonns doting October. As to what 

'".ttafaotorT scrutiny of her can be mode, or how 

j: she will be worth looking at when fouud, we 

toll tw glad to hare the opinion of our readers. 

The Writer of th« Aatronomic^ NotM. 



the thing would be done, 
done, every station in the world MUi 
ecmmunieatiim with each otbar. PnctioIIf know- 
ing aside DothingotthainstrumentiWldappaivtua 
used by astniDomen, I cannot say anyttung Myoiul 
the tact that the means ot instant wMnmnnicatioa 
oTtr this globe is in theii hands and at their sar- 
rice by the electric telegiaph, and it tha game ia 
worth the candle, I cnnnot see whr it ihonU not 
be used. Then, again, it tha taleplxma, whiob 
from all accounta has been brought to tiai« gnat 
..._, -used, it will become of flia moat cartain 



a wby.i 
Id Mold 



WOOSBH OHtrCKB. 
'-213Si.'— OFthe wooden din^ n 
Di. Edmunds (page 6-2), I cannot ^aak from oinn- 
parison. having neither spring nor seU-eeobtng 
ones, but I can fully conobcmrtB their cOdancy 
luid eiactneaa for delioata work, sneh m mioo- 
Kopic appuatua, with which I have becai for some 
dme amnangmneU. At firsts oasd jsw, butgan 
it up for beech, which, I think, haa ■ better grip, 
[nateed ot fittuiga i^nok opon tha maodid, I dnn 
a piece cf wood into a bdl>duiek, leanag abont 
2in. clear to work apon, which often bbtm me (or 
asood while. My mandrel not being drilled ttmni^' 
ont, but only about a third of ita iMgtk, tha boU 
terminating in a slot, I cannot tap tha WM or* ~ 



surf see Uiat i* being 
small brass disc taM 
before the work, which haa a a 



I must tu it oot whsa It is a anall 
sing faoednp. Qenenllr I pot a 
faced with feathar into the ehnck 






'place, without any sign o( "off true." I 
give this tor tha benefit ot '■noo-driHedmandteU,'' 
who may be apt to mar a Ut of delicate WoA ui 
tryicg to pick it out. - . ~ 



J. A. C. 



tnun Dr. 



T-'.-Me. FulSK' ^letter 21S.J1. p, .S'Jl i- 
f r-.-ct in hissumiieethatoui " Astronomiral 
" :r intended " tor the posfi'ssr.n or 
Mk-:iied lhlrv:r,j»*" : liut even they, we 
a to Aink. would scarti-ly care to employ 
fsaamfiv y^'ir -Ir fomi in the finding of. 
^Bgat, t traaiblj dzcaiai iittle iiae ol ]rsa 



ould escape I 
— , but he has 
reference to the liverpool Asliuuumical Society that 
I shonld like to call attention to. It appears to me 
that the title at the Society ia, in itself, likely to 
create an impceasion that it has been estabtubed 
solely for the convenianoe ot looal amatenie. This 
feeling is, iodeeed, evident in many of the letters 
I have received, and 1 am afraid that much valu> 

-'■' '"- hae bees altogether withbeld tor 

It ahonld be remembered that 
astronomy differs from most soianoes in bang inde- 
pendent of locality, and that celestial observations 
are, in tact, the more reliable in proportion to tlie 
diffsrenoe in ■"''""" and other conditions under 
which they are made ; therefore I hope that none of 
"Ours" will retrain from joining, simply because 
they happen to live a few hundred miles awuy. It 
' ' , as Mr. Eapin has said, that " from every 
e most cordial support of well-known astro- 
I has been reoeived," uid haw con we better 
an appreciation of their kindneas than hy 
I ta benefit by their 

The annual aubscription ot lis. is, ot course, 
merely nominal, and would not nearly cover the 
expenditure in a small society. That we com- 
mence our third aeesion with a. small surplus ia cer- 
tainly a hopeful sign ; but much more is needed 
before we can take the position we BnoUy hope tc 
do, OS intermediate to the amateur public and the 
Boyal Astronomical Society. 

W. H. Daviea. 

Hon, Sec. Liverpool Astronomical Society. 



|_213.<tL]—lH his address on this subject, as appear, 
ing in the Ueokaiiio, he says tluit it it were possiblr 
to tranqtlant the instnunent and uppanttus. 
operator, and all after tneaauring, £e., to the othe: 
statioD, &e., tha means would be attaiiied. As this 
will be nn impoadbiUty, " Mohamsied " must go to 



LATHI KAWSBSI^. 

£13S3,]— At the courteous inritatiron 
.unds, I beg to offer the following m .. — 

bis standard mandrel : — I would propose lin. 
instead ot 105 tot the cylindrical pcctioo ot the 
nose, and -95 tor the diameter of the screw. The 
former, beingthe most important part as regatd* 
wcuring itnmobili^ and flie interchange of chuckL 
ihouldhave tha sinqiler ■"■"■"-"""i and this would 
bestbegiveointhemodsptoposadby A "Fool." 

oBHAifsirrAL Tuaxmaa Ain> ths 

PBOPOBBD BTASDASD KABDBBI.. 

[21S»1.]— Oa<EUi. Cluxs'i help on tha qnea- 
tioa ot a staudard mandrel will be of pf*t nlue. 
He is not a mere manufacturer of " guncracki m 
ivory and blackwood," but a leadsr-artist is 
□mamentAl lathework, and one who will be as 
ready to soe justice done to the taola as to lit. 
Holtsapffel. If I have done any injnstioe to ICr. 
UoltupSel, I shaU ha anxious to set myielt rigU: 
but at preeent I have only to point ont the QeneraT* 
carelessness in imputing to me words which I had 
]t osed. I never deecribed the engraving H 

Mr. Holtiapffel's ideal of a numdnl-aat." 

The engnnug in question had been drawn sad 
published^by Mr. J. 3. Hollzairftel as a model fat 
cutting " the haidwood or ivon eztenml actew, of 
large or small diameter." In tb» test of say putr 
I point out how the engraving differs from bis 
steel mandrel-nose, and nowhere do I apeak of his 
steel mandrel-nose as bwn^ ropreaeoted by tbis 
engraving otherwise than in ita general character. 
My wortSare: " Certainly the engraving repcesents 
the shallow thread uaed for ivory, hardwood, or 
last-iron, and is flattened off at the top much mcs 
Chan is the deep thread nsed upon the Steel maadKi- 
□ose: but the mewaniementa of tha latha-noasa 
(table VIII.) show that, in other rospecta, it lapte- 
sents very fairly Mr. J. J. Holtwipffel's notion of 
an ideal screw-nose. Against that ideal tor a 
screw-nose ot any sort— wood, ivory, or metal— I 
beg leave to enter a proteet." 

I gave the dimeneiani ot Fig. iJI2, iriuch I will 
call the i' ■ " ' '■■ 



of thread. 



1 groove at b 



riie threaded n 

way between the full cylinder and As rfem 
= -UTOin., and gives a sectional area of -SSM square 
inch, while Che baeeot tlanoeeat theye^ whate 
all the strain tails has a diametra of^ 'ilOia. and a 
seotionBl area of 1735 square i«<*^ ^.^l^ 'ffij' 
duction is a close tac«m3e of Mr^ Hg ngiM e 
engraving, and my bured meai ' ' 

__ _, . --.produced me engravii 

to a protest against Bi 

„- U]! before us tor any sore* 

whether in wood, ivory, or mctalf 

Not only did I never represent! 

ottndrsl-noee as like tUi ivory m 



r tag^ 



^MX 



lOS 
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nupea, uid in cooieqaence, what u ctllod Dcg«tiTe 
i>, in bwt, the true poeibTs atate. A* a puallet 
».fmpla K compaaa n«edl« pojnti to the uonh, and 
the ntd that doei bo ii called the Dorth pola, 
alttough it reallf poueuei the ume Idod of 
mwg~^""n ai the true «autli pole of the earth. 

In a galTamc battoiy, the oaiboD tenniiul ii 
OOBmOD^ eallsd podtiTe ; 1>ut the electric eunent 
il thought to pan from the zinc terminal along the 
win to the caibon. and that the cacbou Berrei 
oqIj u a conductor, it baviiig no electric action 



Pontive electricity only ii conaidcred to exist \ the 
nagatiTe is merely a lowei positive stale ; jiut a> ioe 
it not or iu a poiitive state when compared with 
licuu qtuckaifTer, or hot water is cold or oogi- 



THBOBT ANO OOHSTBUOTION OF IHB 

BBIiIOSTAT.~III. 

A Helloatat with one Sefiection. 

[2186S.]— Thb initrumeDt about to be dauribed 



-_ m principle similar (or so the writer believes) 

ttat of Oainbey ; but it has received same improre- 

ti irom Mr. Johnfltono Stoney. '^' ._■— i 






that the cut. Fig. 3, u not 



directians for c 
be premiaed, howeve 
taken from one ot Ihoi 




taatnmenti ordinarily sold, having a wooden hue 
and a Flench clock attached by a baud ; but ii 
taken from a photograph of one in the writer's 
MMseaion, and no instrument- maker ig reapMuible 
nr it. At the same time it ia one which performa 
wriL and appean to the writer to be more easily 
oonttructed by an amateur who, tiiaugh possessing 
a tolerably well appointed workahop, ii fct unable 
to do " dividing " with any accuracy. 

TktiM, however, who prefer Stoney's form will 
Me a Bood cut ot it an page 27L of the lait edition 
of " Captain Abney'i Photography." 

The fliat thing to do is to prepare patterns for 
thafltree brass rings seen in Fig. 1. One ot these, 
the lower, ia 5in. outside diam^ar and Sin. inside ; 
tttt other two when put together make a ring the 
MOM aiae and shape as the first, but are arranged 
■■ iBtn in the figure, so that when the inner ring is 
Mnwed down to the lower one. as shown, the out- 
■de upper ring can revolve stiflty on the others in 
ifa own [dane, being held down by the alant edges 
of th* inner ring. 

niasa rings mnat be cast, faced, and turned up 
trae in the lathe, vl and a. Fig. I, are two Uttle 
psaoaa irtiich toay either be cast in one piece with 
the movaUe ring, or attached afterwards. 

They should be aocuratdj set on a diamett. __ 
tbe nnc and equidistant from the edge. Their 
oBoe is to serve as bearings in which the piece. Fig. 
3, OMI torn about the Borew-c<>utrea A B. 

Tbs nieae b. Fig. 1, ihould next be cast and 
•orewedto the under ring. It must be ao cou- 
Anated that the line of the holes in which the 
polar axia is destined to revolve shall make with the 
shorter side of the piece an angle equal to the 
latitude of the place where the in^rumsnt is to be 
aaad. It must not be attached to the ting until 
the polar axis, presently to be desi>rib«], is ready, 
the Tunn— rv adjustment ioTolvas the three 

.^matcBOB. 7!b»n)larazlBisae«ainI^. 1 and 

:A IteoBtittic/a lAcv ot biigbt £et rod 
■aiaafranrntAau^lmlpae fiaMt, and 



Ml^a 




play, but not too tight 
A small screw d, Figs. 1 

wheels must be procured (i 
facilities for cutting them -' 



tV)* 




1 andi, istofaatftbeariBctailliBinn-pofaittra 
FIg.i. UAonUU OTCr«i»FilK i^ vitho 



1 revolve independmtlv. 

id 2. will damp it to the 

- ■ two bevel 



._ „ assumed that n 
home will probably be 

,. (, Fig. 2. most have 

many teeth as the other, and they must ha 
1 to work when their axes are at an augla 
equal to the latitude. These can be procured m 
London for about 2s. . .. ^. ,„ 

The larger of these is to be fixed quite tightly 
over the lower end of the polar axia, which is than 
to be passed through the pieces A and e. Fig. 1. 
Two little capstan -headed nuts are acrewed finally 
9r the upper end of the steel rod, one j amm i n g 
__ the other, and holding the polar axis so tiat it 
can turn eaaily without having endway motion. 
lie piece * should now be tomporarilf temontod to 
the lower ring in the position ahown m Oie figure. 




and the movable ring huoed to a , 
angles to that ahown in Fig. I— that is, to fliat 
twolUtleprojeetianao a' atoll beat ther*- 
of what ia destined to be an east and wes 
Now, the position of the piece b on the rings should 
be shifted untQ a contmuous small hole con be 
drilled through a a' and the two sides of e at the 
centre of the parallelogram, while a rod passoil 
through this hole should be bisected by the polar 
axis. This is the first important adjustment, and 
whoi this ia satiiiaetorily arranged tbe piece 6 may 
be fastened to the under ring witb sorews. 

(Ta be eontiHuot.) 

TBAHSFEB OF THOUOKT. 



, ._ . . fasten upon some ineUonlal 

detail, and attack au analogy rather tlian an ail- 
ment, forgettiiig that in no case can an analogy b« 
carried beyond a certain point, and that wlian It ia 
carried further it becomes unmeaning. Ttuiisjnst 
what E. T. Scott (21858. p. 37) does whom he asks 
me it I " mean to say that ether and chlotofom 
have the same efEwt on us as mesmsr' 
said anything of the kind. Ipointei 
cisely the same kind of objeotioni 
raised to thought transfer were uived against the 
poBsibilily ot a painless condition being taxidiiced. 
Ilia aisnment raised by the medical men wai that 
was mipossible thataserious Bnr|ical o 












and chloroform disproved the alignment of 

impoasitdli^, by ptoving that the painlnsa condi- 
tio was a real uct. Whether the action of ether 



with the matter, t__.^ 

knows haic ether acta, those who know tha (act 
have no right to deny the correspondiDg 
fact becauiia we cannot eicJain how it oc 

- "-' -•<- id oUMt a 

MtionitlMai^asiflw 

I, and finally upcul (he gie*t atguie 



eta moB than lal 

itfiu Hie Tital eaw gi aa a 
_ . ig uwm to Mt M^ ud 
their work. Hence the * — '"' """ **- 



except tv 01 
Hkenk,ond*o 



Ifr. W. J. Qrer (21869, p. 87) 
■ -t-y-K* tone." I bdim dop 
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wko gOM npcn the tUg* Mtd behiad ths tcmai 
ksowa more of the pla; than Iw who tita in pit m 
giUnr, mnd k» onlf Uie gUmour and Um lighta. 

Ai loT " The CongngatiotiAl MJniitar," I, &Tiiig 
raid ths hiitor; of the "Cot^-lane Ohoet," the 
"Siltm PatcTMrn," "Tbo Dkienjiort Biotltan," 
(DtO BUde, the " Welih Futins CKrl," end a hort 
of other decoptioiu, ahould nSt remain laiiifled 
with th« peif onnBDcei of a youog lady whole father 
kept alwaye dote to her ai on inaitpiKiaU/ »n- 
ditieii, "Let him teit her in hie own etudv alone, 
and bf aoine lurer teets than Oume afforded dt nch 

f'tiful moimtaliaiik trick* a* telling d card, why, 
have Been dogi and poniea do that, and have 
nnelf done •ome thingi that would perhape 
aatoniih " The Connegaticaal Hituater." 

It haa been laid^ wuelj or nnwiiely, that the 
wwld ii eompoaed ot two aeU, koaTei and foole. 
Let 111 at leait make an effoit to a*Dld oither 
Miegor;. Jamaa Khodaa. 

tk&ssFbs op THonasT. 

IJISUI.I— I AJf glad to lee br the remarki of 
•■fligma'' in hii Ktter 31HA6, page 87^ that hii 
objertioni are not directed againit laantific fn- 
qmiT into the " onknown." Surely, then, if 
"Qm . , J' ..• . 



>wh to SU aU the 
I bete 

publicly chailnige " Ka] 



Jour jonmal. llieie 
I it unpoaiible to exi 



fej 



"Uton^t" ii alwayi actompanied 
boUn uattftr, it ii ai mnch an "aMampoau " ur 
" avBrtion " to «ay that tbi* motion is earned bj 
Oonght or mind ae an "entity," aring"bnin 
like a worknuui ming bia too^, ai to condade that 
the activity or motion of the brain, catised by 
impruaoDG from withoat, prodncea thought or 
mjjid ; lince "Sigma" correctly obeerrea the 
" how " of brainwoik ia not ae yet definitely 
determined. 

H^inng, therefore, two theotiea befonj ua— 
Tii.^ "Slgma" holding that " mind ia an agent or 
enfatyproducing motion in bcain matter," Blich- 
ner, Haecfcol, and othen holding that "thought oi 
mind ii the remit at motion m brain matter" — 
I locfer the latter theory, and hope " Sigma " will 
agn^ to differ from me. Aa to Solomon, I had 
"-owiah to quote "Kccleeiaatcs" in anpport of the 

L '— "Tti, hut limply to »how that qnota- 

ay be produced u well in 



D old writcn may 
T aayij 



e produced 

ninit tiiem. 

r Matter," page 



- ^- - , , JO does the organic 

phcation of force -end owed materiala produce 
m the animal body ■ aum of eflecti, » intwwOTeu 
a* to become a onil, ^ud ia then b; na called 
mm of theae effect 

. J be perceived by 

a any other nimple force, inch as 
tririty, Ac, merely by ita mani- 
T. W. K. 



Tait benefita he haa conferred on " Oun." Sr. T. 
H. Carter haa ai yel eatabliihid no auch claim on 
our consideration, and need not ride the high hone. 
Knppa. 

[21893.]— I lUTE been intennly inlereited in the 
discoanoD now going on in the colnnma of the 
" E. M." on the aba^e eubject. Thia week there 
appean piS<34) a plain ■tatament ot fade rcepect- 
ing my uttle daoghter Lilian. If required, " 
account eoold he lupplemented by other -*-*'- 
.*. ,7, A _. .. g^ ^ ^^ coiumneoi 

cannot be orerlooked. 
ilain them away, and I heie 
lappa " (2183)1) or any lirag 
man to perform theie fnti hy the aid of any code 
of ngnali, or any jnMMa of deoepfion whatMcrer. 
Thie diild hai he«t tan^t abacilutely nothing to 
enable her to perform tluie feata, by mywlf nor 
anyone alM. She wonid perform tbon eqntllT ai 
well for "E^tpa," or any other peiion, in their 
own priTBbi drawing roomi, withoat any penonal 
oontaet, ttod withoiA the praence of myieU or any 
of her rdationa w Iriendi, who might be luppoeed 
to be acMmmlioes. All that they would he lequired 
to do, wovld be to itand on one nde and allow thia 
little child, with $il*ut, imaiinrrrahle aiyainrNf , to 
teach them that there an mote thinge in nature 
than the givstcstthinken have ever yet thought of . 
Only lait week ihe tau^t one of t£o«e iMptica of 
the '' Kappa " Khool, a leiaon be laid he idiould 
nerer forget •« long aa he Uved. Thii child hai 
been eiaminsd by men of adence, eminent medical 
men, and othera who lay elaim to be aoiiielhing 
mora than idiola to he impoied upon by tuch 
rididuloui tridcery aa iniinuaKd by "Kappn " and 
othere of your coneipondenla. I behere every word 
written tr T. H. Carter, " Sigma," &c., in their 
itatemenb of ample facte that have come under 
their own obiervatlon. I adviie Ht. Carter to 
penevere with the children hementioni. I batieve 
he will find that they can perform theae feati with- 
out contact, I wiih particularly tliat he would try 
■omc of thoee, or rimilar, eTperimenta ha will find 
detailed in letter 21SU. I, for one, ahould like to 
knowthe reault. I may tell him that numy othan 
are deeply intcreetad. Ezperimenti vith contact 
ato alwaVa open to nich chargea ae those of 
" Kappa,^ although the charge* are utterly devoid 
of tmth. 

I have not the pleasure of knowing where 
"Kappa" rendei; but if it were pouible, I 
should be pleaaed to afford him an opportunity of 
witneninf aome of these remarkable eipnimeuts. 



it half the qi 



nagnetiB 

leatotion 



'■E.M 



. . _ . .. the readera __ 
Lis opiaiane after ha had seen therm. 
> lay that his former letter would uccd 



not now treapaxi further upon your apace. 
I will leave it to abler ^eni than mine to continue 
this intereatingdiBcusuon,meielv contenting myself 
vrith thcjiart of witnen, on the' affirmative tide of 



On referring to Moleiworth I find he tt7i« ran 
will raise about one-fourteenth the quantity ez< 
pended to a height of eight times the taU. Tikis 
would make the quanti^ delivered jf;, or, nOar 
over H cubic toot per mmute, whi(£ ia even leN 

than my estimate, and jui- ''""- '" 

tioned by Mr. Davif- 

Ai Hr. Daviea, o 

perfect good faith, there ia 

whera or other. Taking the flgune aa Ur. DaviaB 
givei tham, the ram actnally f ar c mi( «sn tsarit IAch 
iciupul infe ■<— a leenlt I oonfeM whicb I oanBot 
wetmdle with mechanical ptindplei. 

J aotioe Hr. Daviea' qnotatioiL Iran • maaidac- 
tnrer'i prica hit, in which I ne noUiIac wimg, w 
Oh maanfartowr does not giva tte mmkI if « s/'waltr 
txptHdfd in laUng the WO to 4,W0 gaBdna In a 
height equal to tan tinua the fall; WBOOompariMn 

The other qnaiiea in my tonnsr letter Vr. Bavlaa 
has not replied to. Will he kindly do n F 

A.B.L. 

[2IS96.]— Ms. r. J. DAvm (letter 21870) 
asserts that by the expenditore of 23 enUe fM* 
of water he can lift 3 enbio feat to dAt timM 
the he^t of the fall. Now, a* 3 x 8 - M, wd 
•U ia RTeater than 22, the work dcoa it Jllj 
more Uuut the power employed, nut ■ ilhetaiidlnR 
the loM by friebon and otherwise. If Itaii ba ■>. 
the problem of perpetual molico ii ntred, and 
wutci-rams will come into general nee. 

B. M. O. 

snuouo bxpubbsion or rxxr 

AHD IKOHaS. 

[2I89tl.]-Aii "Aieoc.M.Iiwt.C.B." 



Ivantageao 
BdbyQie < 



in writing possosaod by Uie ordinarj daihn 

Admithng, however, with Mr. BopU— 

•',F.R.A.S.,'' that an alteration, eitliw fa tte 
used for minutes and leoo 
, 01 for the similar ones Hi 






alterationa to the aymbols luggeated bv 
B. H. Zhwfttt«, AaeocM.: 



kDO nmuar aciuaions ; " tiiema " bis ooly recently 
itarted, but both talk exactlv like thorough- going 
■piritualiiti when anyone ploiuly says he doe* not 
boliflve them. I cannot see any "gross imperti- 
nence " in assuming " fraud or trickery." An ei- 
lenaive acquaintance with ghost literature and the 
records ot the marvelloua has convinced me 
that, whatever may happeu in the future, 
there never hae been in the past a pretended 
mirade, apparition, or limilar exhibition of the 
marrellona tnit eomeone played falsn — not infre- 
quently the most innocent- looking party con- 

f^om mj own experience I know that men 
eannot long play these kinds ot tricka without un- 
consdonaly becoming the victima at self-deception. 
I once tried table -tumins with a friend ot unim- 
peadtahle intwrity. The table turned of 
oonne, and we both were convinced — the one that 
tha other had turned it. Jly opinion now ia we 
both did it. 

When "SiBroa" is eipoundiog electric phe- 
nomena he reuea od facte and experiments iGAr- 
kaly : wben be etraya into the region o( the 
marvelloua wb are invited, aa by all seere, to take 
him— irith a grain of salt. We are to start withan 
admission of his capability; " ot careful obeervation 
of facts, and that bis opinions ore tiifl!/ ■- "- - - 

., kc.'' Begging bia 



r new paclu of curds shall be pro- 
it oonla not be said they wuic in any 
One of these pocks should be iprei^ 



frame of mind, and anrrounded liy sympalhetic 
persona, perform the toUowins teat. If ahe auc- 
ceeded (and she hae already done so} I would be 
content to allow it to speak for itself. 

Two entirely ' - -' --'- 

duced, so tha' ■' 

way marked. _ 

out face upwards 

row tor each suit, each row commencing with the 

Hce, and ending with the king. This l«ing done, 

the other dnplicate pack (it need not be tlie same 

Sttems- "--'---■-' -^-"" 
wnwaj 
That person shall draw oul 
secretly look at it, and 
lawuwards on the child' 



•e pocks iho 

table in foi 



sbetclied band. 



tmstw(vthy, &c,, A:€." Begging bia pardanagain, 
w^or, at least, I— will do nothmg ofthe kind, and 



We part com- 

— „ — on, and I hold 

—. _ exactly tho same estimation ai a respected 
lady ot my acquaintance who, perfectly sane in all 
other respecta, bos two crazes : one that ahe will 
live to see the Day of Judgment ; and the other that 
carrying an umbrella at any time is an act of auper- 
flnity, because no rain con ever tall on her. As 
wife, motljer, and friend she is unejtceptioiuible, so 
we appreciate her valoa and virtues, and keep as 
grave a faoe as possible when her illusions arise, 
tesiembering that each ot us is more or less mad on 
some point. The "madness" ot ''liigma," if it be 
auoi, a»j wvU be ercated when we remam ber the 



downwarda upor. , ._ 

upwards upon the table. She will thu«' 
till all (he cards are uiircd. During the wbole 
process the child can be effectively bliniltolded. 
She will not only pair the cards in this inexplic- 
able maimer, but the will do it in a neat and 
exact way, as precisely as she coulil do it 
with her eyes at liberty. What has "Kappa" 
to any to thia? W. H. Blbby. 

CUylon Bridge, Maacheater, Sept. i<.: 

htsbahlic kaks. 

['ilSfi4,]~MB. Davise does not api-eor even non- 
to recogmse tha self-contradictory ligurea tliat be 
gives OS ths result ot the working of the ram. T 
will, therefore, work it out fully, I assume a cube 
foot of water to contain C} gallons. Euergy 
expended by the descending body ot water 
aii cubic (eet, wdehins l,37ulb. f^icg Cft.. or 
a.ib'l " toot- pounds." The work doneissaid to be 
cubic feet, weighing ISTjlb, raised 4Stt., or 
,0:10 " toot-poundi " : that is tosav,tbe work done 
Eoeedsthe tmorgy expended by 770 foot-pounds. 



former would not be altraed in pnrferaicc to tbote 
for tha latter. Certainly the former haTO the right 
ot the oBO ot the dash symbols by leaaoo ttf f rio t Sy, 

ent Mr. Hoqphina't 

rt.CE, 

IJlBQT.J-lT seems now that Mr. B. J. Hopkins 
did not mean to advise the use of the synbcds ]i 
and delta for teet and inches, for be really mtrnt 
the latter (p. 6T). What, then, was the rvMon of h» 
letter r Mr. Hopkios objects to my objection to th* 
use ot delta tor inches, that a similar obiactioa 
would apply to the use of I tor inch. If Mr. B. 
J, Hopkins will refer to my note again, he irill SM 
that I merely asked if ft. and in, mui't be dis- 
carded, why should not F and I do, instead ol p 
and delta ? I have not sugceited Uiair uae, rat 
I can anuTO Mr. B, J. HopEuis that the ri*k cd J 
appeorins as 1 is Tory small, as in all my azparience 
I never knew anyone writs the figure ] aod tha 
capital I in auch a manner that there oonld be aQT 
doubt. With re^nl to the use ot the apoatropha 

S laced aidew ayt, it ia almost as objectionable aa pi, 
>r if the ordinary " titamp " is used it will involve 
"justification," and if special types oiu cast that will 
be two extra in an already crowded pair of cases. 
I wish your readers to understand tut tha nae of 
any chsTOcter not to be tonnd in the usual pair of 
case* invotvet, first, the trouble the compoBtor haa 
to^go and fetch it ; and. secondly, tha paat riak 



matter is usually put into the charge d o 
positor, and he takes care to look after bii " Mcti " : 
but ft. and in. occur ai] oror itspagee. tai if pi and 
delta are to be used, they will very mof nm Aort. 
There is not the sligbteat objection ,to "Ahoc. 
M.Inat.C.E.," using "minute maTks"<to iodicata 
ft. and in., or atiything else, if he ^ill kindly 
append a " mem." to his copy that the^ an to be 



innted ft. and in 



mapaper like this. Another thing I may mwinmi 
Cireek chaiactan are usually kept in wLA I maf 
term (he " aliquot" founts : it would be a aiaat 
nuisance for a printer to be compelled to^Mp Und 
cluuacten cast on every size type he i 
hia oflice. A Praotlcal. 



and in addition to this tlicre must be the en^^ 

Cdcd in forcing the water throush the pipes. I 
valwayaundentood that the efficiency of a ram 



A Mb. Stsrhuck, agoot for a rail] 
land, on the Pacific coast, requii 
quantity of iron rails and rolliug 
place from one of the Eastern Statei 
by rail was estimated for him at £;<< 
loiuad estimates for an iron sailing shi 
goods round by sea, and found tliui 
built for C-^^i.OW. , 
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REPLIES TO gnERIES, 

*,* In Ihetr aiutetn, Cbrruysndmti art rnptet- 
fMy Ttfuttlti to Mmlim,M iuh iniMnM, (A« titU 
mmtnmiiitr ^ lit gH*ry nktd. 

)..'ilOi>t.)-Sald«riiis.-In lefdy to £. T.Scott's 
«p«MAi<M <rtkv t HkfAv hEkn *rt *..p t_» -luwen to 

„ , t, Ilhinli, 

ID he place* upon them '! I am 

auite well anie that oil ia commonlj med as a 
uz in Mldennft planuhod tin goodi, on accoiuit of 
tha lequiieil neatnau of tho flniahed vock, but for 
miMtoCliet met&U BOldehng fluid ii oertaiuly better, 
Biiid if thti ii applied to a greaiy Buiface tha result 
will probably be as describra. — B. T. Lewis. 

(510«M.i— Bolil«ria».— With rafsrencG to B. T. 
Soott'ilHltei on page ',11, I would obserre that his 
Dasoltbe woTd"inetal"LaTa^e. He ought to hBT« 
stated what particular metal he alludai to, because 
I taka it that the raliomtt Of goldering, also of 
welding and of braiiog metals, is that nnt there 
must be surfaces free from oxidation or any 
tonign body which would picreat absolute con' 
tact ; and then there must be & " flux," that is 
•omething whidi melta lonieiThat eooner than the 
metal which is to be melted, and thus protects it 
from the influence of the oiygenoC the atmosphere. 
Thus it appears that Che^e oforeuid methods of 
uaitjng metals could be effected in lacuo without 
tlu ueceuitf foe uaog any fiui. ^ow, I have 
always found that taUow. which melts at a low 
temperature and is aeuitahlefluzforlead, may, at a 
pinch be used also for tinned wore and even foe 
copper : but for these two latter rosin is profurahla. 
But as iron, steel, or brass requires a higher heat to 
solder, chloride of zinc is oecessarv. It to braze, a 
still higher heat, so boini comes mto play, ind to 
wsid stJl higher, and sand coQCainingnilica ia used, 
which covers the oxidating iron with a Ruid glass. 
OiEBse would be burnt away at the heat required to 
Bolder iron ; but I opine that R. T. Leirii allowed 
paraffin oil to come in contact with bis work : oven 
rubbing the cO]™r bit with a smooth Ble that ever 
had any par^mu apphed to it will molce it 
«rtremely difficult to moke a sound joint. — A., 
Uterpool, 



that I con odd anytliiu); very material by n-ay of 
'' elucidatiuR " what hu already been stated. We 
\K informed by works on harmony that consecu- 
tive octaves and liftlis ore very uupleosont. and, 
ttiercfore, must cot be used. My comment upon 
this was to call attention to the tact that consecutive 
progteasions of all sorts, but more especially octaves 
and fifths, were ooostantly osed on organs. ^^'beIl 
we play '■ full to Hfteeoth " (which is so useful a 
coramnatiou of stops that there is generally a com- 
potitioa pedal to control it] the principal and 
flfteenth give consecutive octaves with the founda- 
tion stops, and with each other: and the twelfth 
yields consecutive flfths with the principal and con- 
■eoutive fourths with the flfteenth. All these 
piognssions are forbidden b; the rules, but the 
rsault of them (the progressioas, not the rules), is 
Tery good. If we add the mixtures, we get a lot 
inoie of the objeetiouable intervals, and yet the 
Reult is eiceedjngly satisfactory. There seems to 
me, therefore, to be something wroug about the 
mies. I ho|ie I have mode my pomt clear to 
" O. F. H., and must apologise for not having 
written sooner.— Wiuun Jou-f GftUY, Elswick 
ticieiice School. 

[Siau.l-Powerofa Wind ^'an.-I omsoirj' 
I did not see " T. P.'i " remarks on my iiUBiy in 
time to write lost week. I am sorry also I dM not 
make myself sufficiently iiiti'lliEible to elicit a reply 
•t onoe. The reason was I wished to be as biiet^ as 
poasible, so as not to occupy too much space in the 
journal. Although I have not the pen of a ready 
writer, I will endoavour to be aa eipKcit as possible 
ID putting my question afresh, and I will put it 
hypothetical!}'. Suppose I wish to fill a vossiA with 
oompressed air, and wish to use a. fan instead of an 
9ir-puK:/i, what compression could I obtain, stated 
in lbs. on a pressure gauge Y The size aud cont ut 
a fan passing :;uO,UUU cubic feet per hour, and 
whose IS the best ':—IuN0iuiiua. 

151317.1 — Sacd Pnnohlar Uachine for 
Nuta.—As I understand your querist now, he 
wants to punch the nuts out of slwet, not meroly 
punch a hole through the nuia. I suppose it can 
be doioe, but I do not kuow of any machine for 
doing it by hand.— EsaiB. 

(fii;H<i.]— Clarionet.— In replr to "Solus," I 

Snrately asked " ULd Blow Hard'' to contribute a 
>w papen on the construction of clarionets, but 1 
Mgnt to my he has declined. Thenf ore I will now 
tij to oblige " J. J. D.," and others interested, by 
wndlnB allparticulan as soon as I can. both tor C 
ud Baat Albert diiionets, although I would have 
wiAad it to oomeftoin a r" '' * ' 

Tnounn. 



— Otarionet. - 



"Solus- 



would liki! 



workingdrB\.._o „„...,„. 

I would ;;lad[y oblige. I gave my modu of proce- 
dure on p. tin. I am not aware that the Bttirgs. 
ice, can 1« bought ready made. Mine ore m^s 
from nerman silver — wire for keys, pillars, tin., 
and plate for cups, rings, ire. Unless a C or an 
A cluionet is wanted for orchpstnil pUying, I 
should advise you to make a B flat, \vheu piano 
and clarionet play together, it is generally the cose 
that the piano accompanies the clanonct, the 
clarionet {art being written for I) flat iuKtnunent, 
andiieedsuo transposition. —Old Blow Hard. 

[oi:{46.;~OUTioDet.— I find that I did not write 
what I meant in my letter on page '.)1. as I did not 
mean to express that "Vulcamte's" scale would 
make each hole at the same distance from its 

which are not those to be found in wind iastni- 
its (that is going in a regular niathematicsl 



ui.r to pro. 



my p 



1 I a 



careful measurement of a C clurionel by Button 
and Co., of London, now in my hands, but uufortu- 
nately wanting the mouthpiece ; these are taken 
from place where it is attached. [I may observe 
that as the reeds as purchased are 2tin. long, it is 
' hkely that the full bore is carried up to 
, . of tip, as stated by " Vulcanite" on same 
page.) I may also say that I am uot aware that I 
recommended anyoDe to make clarionet's of spruce, 
but metely stated that it answered very well for 

imentinj on, and if left a little stouter than 

[Wood one and French polished, louks just as 

Measurement of a "Button and Co., 

Loudon," C cbirionet: — Diun.ofboie, ,'„in.:total 

th trom where the mouthpiece is attached to 

of bell, 21iin. ; beU, Slin, ; distance of flrst 

valve hole from where mouthpioct attaches, 2) Hio, ; 

second. 3f;;in, ; third, 4i',in. ; thumb hole. 6,<in. : 

first finger hole. (ilio. ; second, 7iin. : third, Si'^iD. : 

fourth, O^in. : Utth, llhi. : sixth, Ilii'^in. ; seventh, 

l^Jin. ; first valve hole. llt^Jin. ; second, liiiii. : 

third. IRi'^iu. This lost remains o^ien, unless the 

a be pieaaed. -A., Liverpool. 

'1131.] — Legal — Slanghteihouaa. — The 

' put a stop to this nuisance is ' ' ' 



[.iH^l'i.l— Olarionat or Oboe. — Have onlynow 
turned home from holiday tour, or would have 
repliedearlier toqueriesof "P."and "R. T. S.," 
P°84 *-i- P) 1 procure reeds (shaped only) through 
local music dealers : I think they ordpr tnem fmm 
Idfleur's. I uauallf order three or four doiien at 
B : never trouUe myself about thia or any 
year's growth. I And that on on average 21) 
or 30 per cent, turn out serviceable: this satisfies 
they are ouly '2d. each. If any appear very 
brittle, I let them float for a quarter of an 
r 80 in lukewarm water, in addition to keep- 
ing them turning about in my mouth while getting 
silk aud wax. ^c, ready. I never now attempt to 
lythin^ with very norrow or light coloured 
, but pitch them away at once OS utterly use- 
less for m^ purpose. I rarely fail to get a good 
soft drawing-room lone. Moat uudoubtedly the 
roper way is to get a regular flt nut of reed- 
laking pluit, and so be iii a position to carefully 
:lect aud shape the cane for oneself ; but this costs 
lot of moucy. and I have never c&red to incur 
le ctiiense. (2) I can assure " E. T. S." that so 
ir as 1 am concerned, oboe pla^'ing does not appear 
I have injured my health in any way. I Imow 
iQ iiistnunent somehow bears an evil rapitution, 
because when I flrst coutomplated going m for it 
friends and well-n^ohen (■') foretoldmy early death 
by galloping coosornption. and that my hair (what 
was left of it) would flrst turn grey, and then be 
brought with norrow to the grave, iic. Ice. and 

■- Diorc to the same effect, arf »u"«-i!"E. How- 

here I am now at all events, as 
ever : I must, nevertheless, admit that 
rly stages I f i 



a- 



unpleasant tight sensation round the head, with a 
disagreeable throbbing of the temples, unquestion- 
ably the result of too protracted blowing : but I 
have not felt such a tlung for years, although, 
perhaps, occasionally blowmg four hours at a 
stietcn at musical evenings. 1 am unable to su}' 
whether the above killed Barry, or uuy otberplayi-r: 
~ think that wind instruments, by no means 
led to the oboe, might, withpersonsof peculiar 
physical conformity, &c., bring about death. As 
regania the small aperture of &e staple perniittine 
50 little wind to pass in a given timp, I am inclined 
the opinion that just as much bniath is expended 
ptayiog a piece on the oboe as on the soprano 
met. I am opea to correction on satisfactoiy ^ 
proof, but I shall stick to that opinion until I get ' 
the satisfactory proof. With respect to mastery of 
the reed, the time may vary between one month 
and ten years, or never, I know a ^ntlenian, a 
most clever mathematician and linguist, who lias 
rcr yet mastered the operation of cutting a shoe 
a loaf of bread. I don't know how tone he | 
iilld be struggling with on oboe rued, but would 
it. at a rough guesa, at a little under a century. 
What UMdickena "Vnlcwuta" iimu»1>t&b^iA' 



clarionet alternately for the lost doien yearn, and 
yet says : " It (i.e., oboe) is done tha some as an 
ordinary chemical blowpipe, &c.. Ac. I don't 
know which to pity must, the " alternately " or 
"the last dozen yean." I never heard of theobae 
being played from anything else than the throat 
aud chest : in fact, the reed, from its very delicacy 
and sldttishnesB. requires that large elastic reser- 
voir of compreased air behind it for its proper psr- 
tomiauce. and any attempt (with me) to produce a 
note from the compression of the cheeks alone (if 
this is what the blowpipe allusion means) results m 
a short, coarse, " squook," just like a sqeakingtoy 
animal. I really must shake my head and smib 
seriously at " A^ulconite"; but no offence, you 
know— all in good part.— O. 



[■^U3li.]— Dralna re-— Vour correspondent "An 
Inspector " should try the addition ol' plus! 
cool oil to the cement he speaks of. But 



plaster and 
lit. in truth, 

. .. shows the absurdity 

of the present blundering systems of diainoga. 
Your coTTcspondent should use iron pipes, aud make 
his joints with lead in the usual way. If he should 
say that he never heard of drainpijies being made 
of iron, which is not unlikely. I con only aiy that he 
should make inquiry at Oxford, WestminstaT, 
Bngshot, Claiemoat, and other places where soma 
sewage arrangements have been placid uniler the 
care uf really competent engineers.— NcN. Dox. 

[3 1 4 3U .] ~ PhotoKxaphy on Wood. — Premiiing 
that I know nothing pmcticolly about the matter, 
I may lay that I beUeve the carbon process is used 
for the purpose, a tissue containing a maximum uf 
colouring matter and a minimum of gelatine being 
sclecteil by preference. Instruction and materials 
may be obtained from the Autotype Company. I 
have not heard of the powder process being used, 
and should doubt whether it would give clear 
enough impressions.— \V. Bobibbos, Jca, 

[oU-IRJ- SbonliloK Cabinet.— Almost as a 
nutter of course. " Ignoramus " forgets to mention 
what wood he intends to use : but be will flnd plen^ 
of recipes for cbonising in back numbers. The 
Dsual atulf is flrst deep stoiniog with decoction of 
logwood, aud then sulphate of iron solution. Add 
a Ettle I-russian Uuc to the polish,— Nun. Dob. 

[!>Ui>a,]—arla.am Olobea.- 1 believe these glass 
globes ore coloured by runninz into them, whilst 
htiU hot, a little amalgam rif the colour required. 
For silver, I believe it is lead, tin. und bismuth 
loz, eai'h, aud quicksilver 4oz. Pmluibly some of 
your readers can give more particulars. — Km. 



of water, dissolve in it the bromide of ai 
and put the gelatine in to soak for an hour or so. 
Abio dissolve the silver nitrate in another fourth of 
the water. Then melt the gelatine by putting the 
vessel containitt^ it in aj>au of boiling water, pour 



»sel containittg it in a pan of I 
I the silver solution, keeping 
ined with agbuB rod. T^eoi 



the n 



stirred with a gbim rod. Take out of the hot water 
and allow to set. Then break up and wash by any 
of the usual methods, dissolve, make up the hulJc 
with water it suflicient has nut been absorbed 
during the washing process, aud coat your plates. — 
W. KonjyaoN. Jm. 

|5L-l71.]~CnttlnBa of Tlnplato.— Does not 
Mr. Milne know that several patents h;ive been 
obtained for methods of utilising cuttings of tin- 
plate 'f If he looks through the indices of back 
^olumcs. I am lure he will find a good dual of 
nfomiation on the subject : but any really pro&t- 
,blp process is patented.— KCB. Uoit. 

[5H!>1.]— Hot - air Enclne Patent!.— This 
query should have been sent to a patent agent, 
who, tor a small fea would liave supplied Uu 
querist with the infoimaUon. — KuH. Uou. 

(.il.>n7.J — Nlckel-Platins.-If you use the 
sulphate, the proportion is lib. to a gallon, it the 
nitrate, Ooz. to gallon. The bath should be of 
ipeciflc gravity of T' Twaddle. 1 am sorry that 1 
iiiiutentionally misled you about the liqiud bisttl- 
ihite. I meant that you should prepare it at the 

converted i: 



lolid does not keep, but is gradually 
^ the sulphate. To prepare it, mdn 
-Olution of carbonate of soda, and pass 
>f sulphurous acid gas through it until it 
reddens blue litmus paper. For a six-inch tn- 
cUromate. zinc and cart>on plates of about '2^ to S 
iuches surface. If they ore kept going continuously 
sll day, it is butter to recharge them next day to 
the extent of emptying away the two liquids and 
sdding fresh water and sulphuric acid, "f course 
rou would keep a stock of cn'slals of bichromate 
m the carbon cell, which would not want i euewing. 
It is better to use pure uitric acid ; Uie nrd gus you 
Dotibe is nitric odde. It is bettor to crvstallise and 
mnlrt* suTQ of getting rid of all the ocuL ^utf^. Tv«a 
crTStala on d&ivutnEHDk. ssA "iujiAs -.VVA"!. ""ai. 'Ste* 
Ui. Tb* iy^A Wftn^ Tn»l ''=» cKueft. ^s^ ^>* 
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.n f»ct, rnn flicellent iolution i 

a by the sulphate and boracic acid alone, - 




me bj a frimd that hu ^t one goiag Tery veil : 
bnt I do Dot know it it u Riuhton'a or not. A is 
a eWen or Imk to hold about one galloD of water : 
BandC are aii-tight ciiteina, Hin. by ^in. brliD., 
witb f(M« loUered in. ai ihown in iketch : I) ii ■ 
piece <a pneumatic bell tuba; E and F are piecei 
of lin. OomDO. gas tube ; and Q is a cue or pedestal 
toeODtain theostcmg. The jetmuit beTeiYaiuall, 
or it will not work. To let it in motion, fill A irith 
wmtei tin it charges C. The water then rises in F, 
and in* B about haU-foU : then blow io thejet to 
nt a praHQie at air in the top port of B. The air 
BieiiforoBS the water up D and out of the jet, which 
(an* into A : keep A about thme-iwtB tuU. Hope 
thii will mit " Chsmicus." Hie pipes E and D 
miat be kept about half-way Irom the top of B 
ud C.-O.T. D. 

[SKSO.I— Modal Boat sukd locuidMCaDt 
X«mp.— TroDTi''! lolntioD has beeii given, Vol. 
XXXTn.,p. IHO; it oumot be too weU known, 
Sot. bicibromate of poloih, 9oz., or, say, jib. 
mlphuiic add, and 1 pmt water. If the biiJuiniiate 
it powdsred, jou may use lot. and lUoi. acid. It 

= ■* pawertol when wunn. The rinc must be 

'-1. A flve-power lamp will require four 

1 in aeries. The lamps do not all take 

tb* Mma nment : it depcods on the coDnechoui and 
thiekofM of the carbon filament. It ie best to bayc 
plen^ of power in the battery, otherwise the light 
(oon bacomee feeble. The smallest tiie plates I 
would adnae arc two carbons 6in. by 2liu.. and 
Dsie Bne plate, Sin.by 2iD. The zinc should be Hn. 
M more diatant from each of the carbon plates, uul 
if Ton mount a seiiei ot six sets on a eli£ng ftreme 
taa nae cells containing each one quart or three 
pinta of solation, you will get a light equal, or, 
perhapa, a little better than a commou mould 
candle ; h ut you will liud it satisfactoiy.^J. 



[1.1692.1— Utlltaln* Te^eUble Fibre.— If 
Nicoragm " will adyeitiie name and address we 

•hoU be plaaaed to reply to his inquiry. -DBiTil 

in EuwoOD, W, Bucklenbory, E C. 

^1630.]— Omn PlpM.— " CJ. It. T." (p. *5) 

wUhaa to make pipes for on organ with llrow, 

•nd of 8ft. tone. Ai it is to be of .'>-octave ciim- 
"1, h* dionld make the pi 



viz., 'Ift. If all open pipes arc required, the ■ccand 
C froni the base should he 4lt. in length, and the 
third C 2tt., and so on in proportion with all the 
C's. The half tow maybe made a stopped wood 
pipe, if preferred to an open one. You can buy 
these pipes cheap enough, and so sayc the troubli 
of mokinc them. This would be the moat satis, 
factory pTao to adopt if you have never made an] 
pipes bKtore, which, judging by the wording of the 
query, I should conclude you have not. By refer- 
ence to bock volumes you will Sod all the neces. 
sBiy information you will require with regard t( 
the scale of the different pipes.— O. Fbteb. 

[ijlOan.]— Lathe,- To W. W. Evbbs.— I have a 
friend that will do the boring and tuminE if I 
could inform him how to do them ; therefore '' 
ehoulil be obligHd for 
bead and toil stock up. 
bearings and h ' 
cone pullcf , &c. 

[r>lC39.1- GMatlne, to keop. —Various lub- 
staucea wUl be this— e.g. carbolic.ealicylic, or gladal 
acetic acids. I do not know about restoring the 
elosticitf, bat it may be prevented bee oming brittle 
by the addition of more or less glycerine or treacle. 
—W. KOEIKBOII, JVH. 

[51G4C.]— StrsiKhtanlnK Flna-Oausa Bot- 
tling Wire.— First get a steel plate with holes 
drilled through in a zif sag form — ny, 13 holes, 
six on each side, forming two line*, leaving a 
diitance between these lines for the wire to pass 
between two rows of iron pins, which must be 
driven into the holes ; the wire to be pressed to the 
surface of the plate by a piece of leather ; the whole 
to be fixed upon a block of wood. Secondly, get a 
wooden drum to rest the coil upon, and run the 
wire on through the pioi to a large cylinder, say 
4ft. wide. Cut the bow thus made ri^t through, 
taking one end and cutting the wliole uito lengths 
as required. The stroiriitening pUlea can be had 
of the writer.— J*KKS Hitchbll, wire gauge and 
drcesing-plate maker. High Road well, Halifax. 

15104)'.]- Sanelttaing Unau. —Float on a solu- 
tion of gelatine or albumen containing about lOgr. 
per oi, i3 common salt, allow to dr^, and seuritise 
by floating on a COgr. eolntioQ of nlver nitrate. — 

w. HoBuraoM, 3m. 

ir.l6S6.]-a.W. Xn»lDM.— The letter " S " 
punted on the engine lampa ot this company means 
" Special" ; that i* to say, when the engine is 

drawing a special train, the lamp is turned so as to 
eiiUt tbe S ; and when it draw* on ordinary train, 
it ezhihita a amill white, diamond painted on the 
other side of the lamp. The two white diamonds 
painted on the butler beam! of engines signify that 
they are the property of this company ; this being 
thnr " stock mark,'' with which most ot their car- 
riages and trucks are marked : as alio ore their 
sitrnal levers, and I balieve all their telegraph 
ins^umeuts . — -Uachi^ A. 

JfilGTf'.j — Indlarabber Oaapipa.- 1 have used 
a Fletcher table stove some years, and have bought 
his special tube, yet have never succeeded in avoid- 
ing smell from an uncovered tube. However. I 
have succeeded in covering a tube so that it has 
lasted free from smell 1] year, by giving it a Rood 
coat of hot glue, and bpping it with woollen tumid 
while wot. I have tried two coats ot copal var- 
nish, but it does not answer as well as the glue. — 

EUEIUTTB. 

I610H.7.] — I«o<se iMth. — In pUving the 
flute there is no oceaiioa for «ieh violent 
pressure as you mention. W. S. llockstro, 

one of the best authorities, says:— "The 
(Into should be pressed firmly, but not violently, 
against the centre of the lower lip. It is most im- 
portant that this pressure should be steadiljr aud 
equally maintained. It should be just suthcient 
to keep the lip close against the teeth." I have 
pUyed the Bute (tor amuaement only) for the lost 
2.> years, and my bottom teeth are as firm as ever. 
To harden the gums and keep the teeth in the beet 
order, use only common nit fora dentifrice. After 
the first unpleasantness is got over, it is really sur- 
prising how refreshing it is, end what a healthy 
stato of teeth and gums it causes.— J. E. A. 

[51C3().l— Hetaphjaica.— Your oorrespondeut 
" F.R.A.S.," in reply to query, E:tnuaH Mech.. 
Sept. iH, appears to hold an opinion with ruard 
to the nature of metaphysics which could be of but 
little service to the inquirer whose question he 
undertakes to answer. I tear that neither ol the 
books which he recommends would be of use to a 
serious student ot philosophy, inasmuch as oil four 
— " — ^^ — with the express purpose of ehowing 



,. .. which istermedmet^SiyiicsJhainoi 

With regard to an; poaitive philoBophioal view 
held by the writer! of the works mentioned, it is 
quito indifferent as to whether " T. H." is enabled 

to oontemplato " the larger circle, which includes 
both subject and object'*^ (Lewes), or whether he 
adopts Huxley's alternation of matarialism and 
subjective ideoliim ; or, failing these, whether he 
feels himMlf oollsd upon to agree with Bain and 



Cnmte, who do not trouble themselves with meta- 
physic at all. He will derive (if we except the 
pearlsof tact which are strunj; upon these theoriefl 
about equal onlightenment from each. It, how- 
ever, he should recognise, as he apparently does, 
the necessity for some kind of pbiltMuphy, and also 
that the explanations which constitute it should 
begin with a perfectly adequate and conaisteiit 
theorj' of knowledge, there u no better book to 
begin with than Kant's "Critique ot PnreBeoson " 
(Bohn's ed.), to be read in conjunction with an 
exposition such as that of Trot. Adamson ^avid 
Douglas], or the larger work of Prof. Coird, of 
Glasgow. It would be beyond the limits of this 
reply todiacuu the value of metaphysica in relation, 
not only to science, but to eveiyday lite. The 
remark, however, may be made, that those who 
speak about "logomachy" in philoaophy may 
possibly toil to remember that a similar idienome- 
non has exhibited itself in the early growth of 
every other science. Whatever wordy warfare 
over metaphysical problems may eiiat at present 
is quite probably due to the— self -constitated— 
friends of science, whose procedure, though baaed 
upon strictly inductive principles, gmanUIy in- 
volves them in mr*"""" — '—' ' '""^ — "' ' 

extremely cjuesliou 

[5IGM.]— I>awn Tannii Oaort.- 1 am greatly 
obliged to "K. W." and "Semper Fideba" tor 
their replies to my inquiry reapectmg the covering 
of concnte tor a lawn tennis oonit. In reply to 
the latter, I cannot say what the iuttmtion ot the 



•d hands. The idea of jacging np the 



e th.-tifc the 
much difficulty in dadding the 
ion to deceive. The very fact 
le royal arm* on his hillhoads oi 



have hundreds ot pounds' worth of labels with tha 
" — ' ' rms on, it they have any right to pot them 
I will be an end of the matter ; if they 
., thev will meet with their Just deaerta in 
being compelled to sacrifice them ; for a tiadeamaii 
- luld be guilty ot seeking to increase his 
I liy leading the public to beliave that he 
t on under royal patronage when sndi is 
Fact, deserves no pity, but rather kicks. — N. 
E. CaiLD. 

[-51608.1— An BxcsUent Taaat.— Take 4ai. 
hops, lib. brown sugar, 4qts. waler, i tablespoon* ol 
salt, lib. best flour. On Monday, boil hops for 20 
linutos, strain, and let rest to blood heat, Tim 
Ltx sugar, salt, aud fiour in a pint of what is boiled, 
lend, and pour back into the water. Cover and 
, at into a close plans, or by the fireside. Mind, 
don't let the temperature be too high. Stir oftes 

ietaU 



stand untfl Thursday o „, 

cure the corks. Kly cook has dictated the above, 
and has used this yeast with the greatest sueeem 
for the last five years. Should you not niDaced in 

Kiur first attempt, persevere- it is worth the 
bonr. It mokes excellent bread, and UitaaaUmg 
OS you care for. If "E. It. D." wants morein- 
tormation let b'Tn advertise his addreis.- Babut 

[.51700.]— Bmoke Noiaance.— The onlywayto 
prrvrnt black smoke fnim issuing from dmn&n 
tops is by having sufficient grate area (or the woi* 
to be done, so as to allow easy firing whan ad* 
firing, or front and back altairiate ming eon be 
resorted to. There is a great diiferanoe found ia 
different cools, furnaces, and men to put tb> cools 
on. ^Vhat are the fires doing which "Quoet" 
inquires about f Are they steam boilers, famsMS, 
kilns, or ore they pushed or working eaayf If 
" Qainet" wiU advertise tor a smoke-ooonming 
apparatus, no doubt he will hear of about cbs 
hundred or more, but I hsve not yst met ODS 
which would entirely couume the smoke, which t 
think cannot be done in all-round pmdital work- 
ing. If a good stokor ha* suOicient gnte area be 
can prevent black smoke (which is n sure indicotiM 
of waste), the smoke being of a light brown, sod 
~ it approaching a nuisance.— BosnEU.. 

[51700.]- Smoke Nulaonee.- A gnat dsol 
depends on the stoking ; it is a bod plan to fin sp 
on all the fires one after the Other ; modi ^wti 
may be prevented by firing alleniataW ; ain bf 
putting Uie cools on in the front of ma fgnxa, 
and when well slight, Ugbtly push tham to Ot 
bridge evenly with the rake apdde doWB, MM 
not to disturb the under flia mora than asoMMn ; 
the dompera should be lowand a litUa wbsa tw 
coals are first put on till tha cools bloaa; tUwiO 
frightem some itokeiB, who thiDW tba moli en 
anyhow ; tha staui ongbt to be whfcaJ, mi tk* 
coalsput on whanit it oo th* Ttaai lolqMHa^ 
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t tlui work Vxej ue doing. If " Qvnet " vill 
giTe ma hia tddien, I wHI giTS him & iketch of 
•omething that will preient a lot of amoke. I 
ham nwer Mwn a pcnect amiAe ooniamer : a lot 



called.— Old NaCl. 

;S1701.]— I.mwllIiiK Slab.— The queriat must 
b« QndtT aome miaoonoeptioD aa to thii, Dotliiiig of 
the tort hdng reqoiiite toi toning priiits.~-W. 
BoBonox, Jvn. 

[61702. ^— The Herb Oara-All.— The " *eget- 
■ble" which "kind ProTidence hu planted in our 
nidani," and which " The Kent Heimit " (p. 4fl8. 
So.W!) Mjl "will cnre ever; known diK&ae," 
and make t£e man of T6 u nimble on hie pins aa 
if he were <ail7 17, i> the herb Curc-All {Alrapa 
jHaekauu), wbioh can be found only by Unbluih- 
mg EboDteiy when accompanied b; Inconceivabie 
Ignonmoe.— n. E. Chuji. 



[617W.1— BaadlaJ.— The »un i» in it» Jimo or 
noitlt oiiciilt at A A, in ^Harch and September at 
D D, and in ita DeMmfaei or aonthem drcoit at C 
C. O Q ii tbe gnomon of tbe snndia], placed in 



leaden dish, placing a piece of glui orer the diih 
u ■ eoTBT, and heating, when the glaaa will be 
etched. If the substacce i> quartz, the snlphnric 
acid will have no action whaleyer on it.— E. A. H. 

[51716.] — Street Ll^htlni. — In answer to 
" Lnminoua," the principal regulating burners auit- 
ablefor street lampi are: — fiorrodaile'a, 2s. 6d. : 
Peeblea', Is. Gd. ; anelgniTB'B, Is. 3d. ; Sugg's, 
'2s. Qd. Thesepricea would he theordinarygoTemor 
hnmer; but il flttedwitb longnecks about 6d. each 
extra. The sizes uBnaJly used are 4 or .5. The make 
of burner is a matter of cboic« and expense, thete 
being practically little or no difference in their 
efficiency. With regard to reflectors, I cannot well 
lecommand their use for street lampa, as they 
simply concentrate tbe light at tlie expense of dis- 
tribution.— Gs9 Eno:shbb. 

[61718.1— Oatdoor OScera of Caatama.- All 
sncceaaful competitors for outdoor oflicerahiM in the 
Cuatomi are admitted to the Service aa Outdoor 
OfHoert of the irrs'irf claaa, at a salary of £> ~ 



creaong 



3 £S0 by a 



imoted al 



of £1 




raentof £1 lOs'. 
to gat from the second to the Snt claaa.— L. B. 

[5 17 IS.] —Water Uoton.— The rule to calcu- 
late the quantity of water which will run through 
a bonhole qt didb is an follows: — Let P = pres- 
diameter. I = length, and T 



= gallons o: 



= 28.17- 



velocity in feet per mini 
i/pS//, and 525V x -78.741;' 
per loinnte.— G. Womjnd. 
[51720,]— Electric Laimoh.- Ceriaioly, with 

Seasore. An electric launch 2ft. long. You 
LVe nothing to do but to reduce the dimensions 
(riven on p. 389, last volume, to the size required. 
Where do yon propose to carry the battery and 
HiotorF It will not be easy to get them into the 
boat.— Nmr. Doa. 

[51720.1— Bleotric I.aniicl).— A model 2ft. to 
2ft. Gin. long ahootd have Gin. to 7in. beam, the 
dc^th 4in., and be about 2Jin. deep in the water. 
The hnll Ban be made either in wood or tinplate, 
but it ahould not weigh more than 31b., or else it 
will be too heavy to carry the engine and battery. 
Id the drawing, the propeller shaft is passed 



any latitude north of the Eqnator. Aa the aun re- 
tain* fiwo east to west, and nninteirupted by any 
olonda, it throws the shadow of the gnomon on 
the dial-plate, in tin exactly oppoiite direction, no 
mattCBwhattheNMODOf tKeyear may ba. In the 
Jnns lolitioe, ita qwed per hoar ia 562^ milea ; on 
theEanator, 900 milea; and in ita December cir- 
cuit, 1,2371 miles; K> that the shadow on tlie 
gnomon never variea its directiou, be the enn'a 
■peed what it may. The nearer to the northern 
OButrethe more complete isthe circuit of the shadow 
on the dial-plate. And while in the December or 
southern dicuit it only shows eight hours, in tbe 
Jmie or northern circoit, it shows sixteen hours of 
the day in well-exposed situations. The principle 
of the sundial is the most simple of all instruments, 
and was probably the first philosophical instrument 
ever made by the hand u man. The motion of 
the stm is spiral or eccentric for 3CiO days, and 
concentric for 2J days, or dH hours, at each 
Boletioe. Ita much slower progress in its 
Dortham circuits, ot course, accounta for the 
greater heat wa then experience. In the winter or 
Bonlham orbita, ita mnch greater rapidity of motion 
oonsideiably reduoea the temperature. It any im- 
partial reader will only stady the wonderful 
■implieita and eztiaordinary harmooy of the sun'a 
GOnma Dom eaat to weat and from north to south, 
he win tael ashamed at the idea of a revolving 
•att^ and a motumlen sun. There ia mnch more 
to he aaid about it; and when public prejudice 
againit it Mnnewhat abates, I shall not feel I am 
trelpaNing on tbe indulgence of the Editor, as I do 
now. — JOHn Hunnsi. 




through a tube in the stem ; this tube has a 
stuffing box to prevent water eotering. The engine 
shaft haa a flat pUle at the end with a pin flxeu in 
it, which works the propeller by a wire catch. The 
engine itaell is built on a baseboard fastcsied to 
the deck by two seiewi with wine nnla In order 
that it may be easily removed for adjustment. One 
ot Ute eleetTo-magneta shown revolves on the shaft ; 
its poles are revened by a split ring commutator, 
which ia set close to the magnet. The other 
magnet is fastened to the baseboard ; this magnet 
has a bole in which one end of the rerolviog shaft 
runs ; the other end works through a brass bearing 
piece, which ia also fixed to the baseboard. The 
magnets should be round iron ^"jin. diameter, and 
tbe propeller may be 2iii. or more. Two amall 
Ororei or bichromate oelli should drive the engine. 
The battery is not shown ; it should tw placed in 
the lore paut of the boat.— J. Stttoliffb. 

[51722.1-FrovBnUon of Bnat in 
—The following composition will keep 
from rusting for months: Dissolve {ox. of cam- 
phor in lib. ot hog's lard ; take oS the scum, and 
mix OS much blacklead as will give it an iron 
ffiththia, and leave 



a of oxalic , 



[SITM.]— BomoTlnK Ink.— You < 
the ii^ oompletel* by a strong eolutioi 
add.— E. A. H. 

iul7I4.]— Bemovinc Ink.— The usual rvdpe 
for ramovmK ink is a hot solution ot oxalic acid, 
UaaehiDg afterwords with a little weak solutiou of 
chloride of lime, Aa it is gelatine, you most try 
the acid cool. Crush it to powder, and put it on tbe 
part, then moisten with just warm water, and 
when the black colonr is discharged waah off with 
eold water.- Ndb. Dob. 



[517'24.J— Halg-ht of Barometer.— The baro- 
metrical readings as published in the newspapers 
are generally reduced to sea level, and a barometer 
falls -f-.i ot an inch for every OOft. ot elevation, so 
that when tie Telegraph gives 30in., your aneroid 
should read 23-74in.— O. Wokijhd, 



[ilTlS.I— nnorapar.— Fluonparitlwgely used 
aa a Hnx m mstallaiKiaal operations. It ia not naed 
in the nuanfactnie in glaas ; but ita chief use ia in 
Ibe pMpaiafom of hydroflooric odd for etching 
daw. It ia eadytested (1) by heating it in the 
darii, whaai it eculi a phoapbcieaoent ught, pro- 
«Ued it hai not ban heated bdbra ; (3) tTponnd- 



U right. Smears probably owing to dirty p 
which should be "chemiculy" clean, not merely 
so in appearance. C^nide ot potasnum wiU 
dissolve uie image if proper oaie be not taken ; but 
I never knew hypo, to do so.— W. Roimoir, Jra. 
[61732.] — Cryatolemn. - , — -.-- - 
photo to (baa. When yro haw fixed q&VM|)Mi, 



at once proceed to scrape it with a Sat nece of 
wood nutJ all the air bubbles, lumps, and " sn^ 
marks" have disappeared. Then put it to dry, and 
when dry, rub aa much of the paper off with (aiid- 
paper as you con. Then render it transparoit by 
the following varnish. Canada balsam 2os., tur- 
pentine loz.. linseed oiI2oz. Let it soak thoroughly 
m for 24 hours, then wipe dry with a doth, and 
then brush it over with spirit mastic varnish— made 
b^diasolving loi. of gum mastic iu 3oe. of turpeo- 
tine—or else with copal vamiah, and let it dry ; 
and then it is ready for painting. — E. A. H. 

[51733.]— Betoaehinr Vevativei. —Capital 
article on retouching and vamiahiu; negativea in 
So. 853 p. 49S. On. p. 366, No. 79li, you will find 



[5! 734,] -Benin Coo«.— The proper height for 
Kum cock (n (trough, I presumu is meant} is at 
the working level. There are many kinds of tronghs 
or coUeotore in boQers, several ot vrhich are patenta. 
The one meeting most favour ia the side trough 
(not a ]iatent), which extends along one side of 
boiler; it is V- shape io section^ the bottom being 
perforated, the perforations being pasaagei froaa 
trough to pipe, which ptuses from boiler at front 
and generally, the front end beiog mo«t convenient 
[or use. Scum troughs are not gsnerally pot in 
new boiler* now unless specially asked for, aa they 
lered ot litUo uao, eioept in (pedal eaaaa, 
very light sediment forming, and they are 
uwaji m the my of cleaning. — Bo^TBLL. 

[51T37.] — BsBlneaFins'.— Tbe coll^cee or insti- 
tutions at which youths are grounded in engineer- 
ing work are not mtended to supersede the practice 
of serving five years or leas in engineering shops, 






little value unless backed'up by p 
There is little change in the system poraued at the 
works of our largest railway companies : eitlwr a 
premium must be paid or the youth must work his 
way up step by step, unices he has other influence 
to help him. The beat thing for "X. Y. Z." to do 
depends upon cdrcumstancea ; hut a youth not ^raid 
to work with capital and influence at his back 
cannot help but succeed, and if be lacka any of tbcae 
he will have to make the beat of what he does poa- 
sess.— O. WoxLaND. 

[51733.]- I>an&dr7 Stove.— Ooe is as good as 
the other ; if you regulate the draught with a 
damper just let sufHracnt air through to carry off 
the smoke after the Are is well alight.— Old XICl. 
[51741,]— Fixing Pipea to Hannonlitin. — 
The pipes can be fixed to the harmonium by glue, nails, 
or screws ; but I am of raid that is not what your 
correspondent meaos. If our friend has a genuine 

' nium by Alexandre, if he will teke my 

be will let it alone, and not attempt to stick 
it. If ha wanted to 
I ot ammonia, would he steep it in 
lui^iuuiu: Kiu 1 fhe ouo is just as feasible as the 
other. — N. E. Cmu). 

r61760J-'Wa«hinK Ne»atlTee.-No dellnite 
mie can be laid down, much depending upon cir- 
Dumstanoes ; better, however, err on the safe side 
than find your negatives fading out — that is, if yon 
want thnn to keep.— W. ItoBissox, jux. 

[61751.] — Harmonograph. — What you call 
the oendnloETaoh is most likely the harmonograph 
jh. See pp. 1«, 93, Vol. XXV. 

J under those heads and " T iiisi 

3US' Figures." On the pages given there are 
lustrations of the apparatus. — X. E. Cmui. 
[61753.J — Sn^ar, Agent to Qeoolorlalnr.^ 
_r — , -i — __, , — *tg property of condenaingor 

-' ="■ 1 from the 

, , -ith the 

[natter it gives np this oxygen io 

ti — — j BQ oxidises the colourinj 

ipounds.— E. A. H. 



Wood charsial and onimsl charcoal have 

the power of forming iuMluble compounds, esped* 
dly withorganic colouring matters. . . . Tbe 
peculiar power ot bone-black in removing oolouring 
matters from solution ia due to the more minute 
divisiou of the charcoal, resultius from the inter- 
position ot Uie earthy matter. ' ' — B . A . R. BiJiJierr . 
[5I756.I— Oartridgea for ICartial-Haarr.— 
The powder uaed for loading these caitridgea is, I 
believe, No. 6 or 8 grain ; the charge 2' ^ — """" 
About seven years ap>, the charge was 3j 
but it was reduced m order to lessen tb 



[ul7S6.]— Oartciavea for Martini- Hemr.— 
Uy bert thanks aredue to " Ecoentric " and Ur. W. 
J. Qrey. I have not used the black powder be- 
iKuael am told that the nfin "Va'u" K'uwi&i 
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Alwajnt Ih'iiii . 
■Ant Ruii in 'Imchma: iilso thmit the wkdi, and 
trlmru uim'l, iia a. (lovemmuat cartridn that I 
puUiHlt" liiiirni hai! no wud under the baU, and ore 
duuhly lutrhod.— TiiM. H. Hall. 

I.'il7''7-1 BndfOTd'a WaaMfiK MMhlaTy- 
_'■ Wuli'iriDiui " ii lomBwhiit Mnre on "Od« in 
a Ki>.." I'luMibly tho Uttor baa been "doiie" 
witli liin ucr.ii.lfiiijid machiua. If it ii itaHj 
Unuliiinl'* umku, it will want raiy little rapaiiiiig, 
uulaw, iif e.numi, it 14 totally worn out, or boi 
btnn am iilun tally iiiiuT>;d. li "Ono in a Fii " 
will advoitiK hin odilrOH in " oun." I will do my 
bert to OMirt bim to put it rig)it.-W. U. 

[SlTi'T-l -OoatlanauB Brakea.— The train that 
" HiiitDriui " naw at Kiug't-crum wan no doubt a 
biitnct trail) ; tlin braJics oco a kind o( Wcating- 
houw, but I iMliuTQ thny are not automatic. There 
li only oiiu bruku, and until lately the pipea were 
couiiled up, u> nn the Motropotitan traini. There 
ia a vulv-] at the end ot o.uOi pipe, and when the 
pipn am connected the ralvea open, and when the 
tHiiiii arf> imcunuoctud the valTGi are cloted. — 

T. M. n. 

[WW.]—ljlak* In the Brake Hlatorr—The 
lint coulinuouj broke [that ii the lint ajilem in- 
tmded to apply retordrng foicu to oaoh Tehide in 
the train) wa* invented by Ueorge OtepbenaoQ oa 
loDB ani aa 1N:JJ ; it acted througb the medium of 
the Duner-Toda, oud waa put in operation aa toon 
a* the train noiivod a chodc from ateam being shut 
oB and the tonder hand-brake being applied- 
Some of the vahich^a were Qttvd with biuke-Glocka 
to prena againit the wheeli, uthem with sledgo- 
bmlcea to pleas on the raila. After ttiali hod been 
made on the Liverpool and Maocbester, and 
Lateeater and ywannington Uailways. it waa found 
that this brake could not act on the tear vBhicloa of 
tralna, and it appoan to have bueu abandoned in 
<«D*H|uence of boekine the train. The flnt steam 
brakewai invented by BobertStephcnnin. Apatunt 
vu iaaued to hfm bearing date, at Weatmuutar, 
Tth October 18.'t:l, No. Sist, and woe tried on 
tha iJTerpoal and Manchester, and Leicoatei and 
Swanoiugton Itailwaya. It )uu alwaya been uudei- 
gtood that the object of thia powerful •(«») liraii 
waa, iu the Hnt iuatauco, to give the necemary 
" chuck " which wa« reijuirod to bring the buffer- 
6rakr iutii attion. lu reply bi tlie third part of the 
qusitiiin, tlie Wuttiiiglioune air -preaure brake was 
adopti-d Hilt by thu rtuiiwylvauia llailroad, U.S.A., 
in itUM ; it Waa not untU iaTi that it was brougbt 
to thisDountry, Iu tlie coiIt part of the year 1ST2 
the UalMloiiian luilway (Jompiuiv fitted a trial 
train with thu air brake and si|{uaUing apparatus ; 
on the Ifith March it waa put iut» daily working 
(Mtweeu libuiKuw and WumvM Bay. A very im- 
unrtaut official trial took place 28th March, HT!- 
FuU duUUi of tlio brake, and alM the resulla ob- 
tained, wuru pubtialieil iu fhe t^oum MccEoiric 
■t the time, Volume XV. page 203. A. very good 
illiutratiou of tbu engine JNo. 101) aa fitted with 
the bmku in aivxn in Drudgo'a " Fennaylvaiiia 
Itaiimad." Tlie WnatiuHbouM automatic broke 
waa iuVBDtod 1N71, triud m Ameiioa in 1872, and 
flnt introduced into thii cnontty upon the Midland 
Railway. Thia coiupauy fitted it to a new train 

SMiiiUnp of engine and tender, No. 134, and 
teen vebiclea), which was aeut to the celebrated 
Newark Brake Trtali, June Qth to IBth, 1ST&. At 
the cuucluaiou of the triula thia train waa pnt into 
r«gular working lietwoen Badtoid and Iioudon, 
from July lUth, 1H75, to Juue 3td, 1H7U. Thii 
Iwcame iiuite a "aliow train," ai englneen Irom 
all pvti of this country and the Uontauant rode io 
it to uxomino tbu working of tJie bmke. Thu engine 
(134) waa iUuntnitod in the Bimlibh Mborimio, 
Vol. XXVII. p. 19U. I quite agree with your 
CORMpoodaut. " Hidtorion,^* that certain links in 
tha brake hiiitory ilveerve attontian, and ought not 

i.i...i...d ii —111 (1 '--e, give me great ptoaaaro 

potua I have taken at 



[617i(i.]-SlMtrlo B«U.-If you &t yonr bella 
up aa shown in the sketch, your battery nill not 



alwaya be in circuit, and you will be able to ring 
them from any atory.—W\ D. 

[617X1.1— OhamloaJ.~The ruby -coloured ctys- 
talj you obiarve are a double aulpbate of chronium 
and potassium, i.e., chrome alum, lliey are formed 
by tiae double deiximpostion of the potassium 
bichromate and the aufphuric acid. The reaction 
that takei place is : 1 , On mixing bichromate 
•olution with anlphuiic add 

K.Cr„0, + H,SO. B aClOi + K,SO, + H.jO 
and then the chromic acid ojddiaoa the hydrogen, 
which ia liberated at the line plate when the baRary 
ia working, and we get ; 

K.SO, + 2CrO, + 3H,B0, + 3H„ > 6H,0 t 
2KCr (BO.),. 
TheKCr(fJOi)g being the crystals in question, i.e., 
chrome alum. The green oyatala are cbromate of 
line, formed by the action of the chromic add on 
the zino, onaccount of the lif^uida diffuaing to a cer- 
tain extent through the poroua cell.— E. A. H. 

[01736.1— Bleotrlo TeU-Iale.— In reply to 
" C. E." we have pleasure in informing him that 
we have made andiupplied a special form of electric 
tull-tale to diffaimt aaylnms, which recoids ii 



u trials. 



infoni 



a myposeos- 

|JI77U.|— Baior Faate.— Levigated oxide of 
tin, jiti'pan'd putty puwder loa., powdered oxsJio 
add {n/.., jxiwderud gum 2ngr. ; make into a stiff 
pBsIn with wa^'^, and ejirnul evculy and thinly over 
■•(rail. Take care to powder them very Bnaly.- 

|SI7TH.| Steum Flour Killa.- Thu powur 
UMNhil fur a I'lir ol sfiuns dniends, ot counat. ou 
Uw iiualitilr 'il filial puiHliiif Ibrougti them. Li a 
nila, lliny ruHul l-ll itirlicativlhiirwi|»worforuvsry 



certain itAtioa, how long he remained there, where 
be went to next, and howlong he was in going then. 
One of these instrumenta has been at work tot over 
two years intbe North RidingAiylum, Clifton, near 
York ; and its performance has been very flatter- 
ingly spoken of by the Commissionera in Lnnacy, 
by whom it hae been rsoommended. — H&aHi9ax, 

COX-WuX£B, XHD Co. 

[.')I7!JS.] — Oompouad EnKlaa. — If ''Com- 
pound " (Till aaiid to the " E.M." the initial pm- 
Bure, point of cut-off in each <^linder, and number 
of revolutiona per minute, and atate whether con- 
densina or not, I will try and help him. The way 
to get uie number of aquare inehn in a cylinder ik 
to aquore the diameter, and multiply by the decimal 
nuinber -7!154, whioh has bean given numbers of 
timesin thepa^of theEiraLii&UKCHAxtc. But 
taking your nlmder, the areas will be S x S x ■li^ri 
= ba-iaia, 14 X 14 X ■7854 - 153-93in.— Fibeh. 
Dewsburj. 

KI'^.I— OaiLoaT Id the Kouth.— ^^lut 
ority has " The Kent Hermit," for the state- 
ment that "imokinB is frequently the canae of 
cancer in the throat " P I duesay that here and 
there some medical man with a " bee in his bonnet " 
would jint ^e cancer down to smoking: but can 



lioma, ai _. 

very different to smokinjr. Dewsbuiy is not a giea't 
distance from Leeds, and the luffarer should consult 
the surgeons at the Leeds U^etal luGrmary. It 

he dechnea eleemosynary aid, he can conault one of 
them privately, or can subscribe to the funds of the 



ItlTT'' ] Metalltr. PrenlplUtes. - llroiiiw : 
Ailil hf ili>irtil',iii' luui), iiaMiuljrfiun-ltHl hydni|Ei'n, 
bladi I'll - i'li-iirr. llUfnt", r»)iiMi hy *hie, dis- 
■dni IU liy>li'.>'F<I>.iir. at-iil, vM mrrRuric <r)ili,ri<l<', 



[.)17M.]— Sardenlnr Spin dlea.- Pack them 
io a pieoe of iron pipe with animal charcoal. 
charred leather, hoof cbppingB, tec. (the fint alone 
will do) : heat to a red heat, and leave so for 
Miveml boun; then turn out into water. — Nnr. 

DOH. 

[ol '!».]— BArdenlUK Spindlea.— "A.E.M." 
will find the beat wayot hardening attove istocase- 
bunlun them with burnt leather thua : get iron case 
siau bii wants, bum some leather, old ihoes, orany- 
tliing he can lay bold ot. to a cinder : then collect 
oiul cruili lino, and put about on ineb deep in tho 
bottom of his case ; then put apindles iu bkjets. 
acatturJiig burnt leather oetweeu every layer, 
covariug tnp layer well up. Then put case in fire, 
lu>ating gnduolly ; let atop in fire about quarter of 
nn hour uttci blood heat, taking cam not to get to 
~ "'hito hi'at, then plunge out of com into cold 



wat>>T.-- II. II. 



[fllTsir).)— SaCM BotUnK.- The cause 
rulurs ia simply thit: you do not boil yoi 



A.Q1K' 



mometer, as uoed by sugar-boilen, would, I think, 
be a very useful inatrumeot for your purpose. I 
do not now the exact price ot them, but tiiey ore 
□ot very expensive, and with care will last a life- 
time. 1 have seen a good deal done in this line: 
therefore, I have a good idea as to the cause of your 
Failure.- 1>. Fbyeb, 

[.51gOa.]~HeaanTlnB' HllU.— For measuring 
tha altitode of hills. I have found a pocket aoeroid 
barometer very useful asd suffioiently accurate. 
Vou can buy them graduated for heights. FlJee, I 
tielieve, about £9 .'la. (Id. Mine shows adi&ienoe 
of lUft. Ot course, if you know the altitude and 
the aize of your tricycle wheel, with the number Of 
revolutions, you can easily find the rate, nil 
method is auJBciently oocurate for the otdiuBry 
purposes of a pleasure trip.— F. Q. A. 



they were not all of aj _ „ .. 

[Tor were they all exactly similar ; some of the vaaee 
being " made with the white without any bine in it, 
md some with the yellow while, as diffconnt people 
have different tastes." Miss Meteyaid, in a foot- 
note, gives a list of 1 5 copies of the vase usn known 
to exist. Fifty guineas was the price find by 
Wedfjwood, lam afraid that your oorreqiondeot^ 
oopy la one of the " wholesale pimoiea" of Wedg- 
wood's finest worka, as it se«m« tmUfcaly that 
Wedgwood would moke smaller eopias of the vaae ; 
it least, I see no reason why he should. — Nw. 



[acta are gathered from " The 

Wedgwood!" In April, I73G, tho ( 

Siitiea and articles of rirlu belonging to ths lata 
ucheas of Portland were sold by Missis. Skinner 
and Co. In this sale was included the " Baiberioi" 
Toae, or Portland vase, oe it was afterwards called. 
Wedgwood waa determioed to buy it at any ooat, 
and ad up to upwards ot a thousand pounds. At 
this stage the then Duke of PorUand croMongthe 
room to him asked bis object in wishing to poaess 
the vase. On learning the objeot the Duke offend. 
if Wedgwood would cease bidding and psrmit him. 
to become purchaser, to place it m bis nands anA, 
illow him to k«ep it suStdeotly long to teptodu^ 
and do what he tVquired. The copj was in dn^ 
time produced, and as a thrfd'avcrt ot moderxi 
ceramic art. waa perfectly unrivalled. Wedgwao«3 
produced fifty copies, which were lubeeribed iv M.1 
fifty guineas each, but it is said that the anm tfacxM 
reolisad (£2.500) fell far short of his actual ootlM- 
m making them. One of tb« first fifty it stUl i» 
the possession of Mr. Francis Wedcwood, at Bar* 
laston, another in the poseesaionot Major Maijcaj- 
banks. at Quisachon, while the pubUa kanllia 



beauty of the copife of the Portland v*M, & 
losbua Reynolds, dating from ' ' Leieeeter gMt," 
15thJuDe, IT^H), said, "I have compared tkaetsy 
3f the Portland vase by Mr. Wedgwood witt ft) 



detoiu of the parts. **— 

MSLBOUSlfl. 

[.>li<ID.]-Cell.-I must refer "Leo"tDthi 
"someone else." but would cautionhim to maksHta 
that the said sumeoneelse'sodviceisBound. fctmy 
part I do not see.how hia requirements are to bsBsL 

[.it^ll.]— Stalna on Priata.— The stains oa 
four prints are probably caused by thsir iMog 
touched by fingers which have been dipped is tbs 
kypo. solution before they are placed in it to fix. 
Be careful also that when first put into tfas (ela- 
tion they ore evenly immersed at onoe. Soft or 
Jistilled water should be used to moke the fioSf 
solution with, and remember never to laythannrti 
down on dirty boards or tables before or aftcrUBis 

12 



leemed i 



i. WOB 



the name impliea, 
meven ground, or, 
iween the bock and 



[51812.1 —LeTeUinK.-Intermediates ai* tk 
atoS readings token off the main line, and by BOat 
lurveyon, and also in Baker's " Sarvayinf," b« 



tigU««tt,il 
and thakAw 



mode between them and Uie tots- 

aights. The intermediate column is merelT an 
of convenience, as by entering such tigU* a 
keeps the n " " " " 



as by entering 

toReighta sepaiBta, 
luch mora eulj '^~ 



[51SI2.]— I^rellinr.— A couple of pMM d 
notes lorn out of on old aeld-book will aqtim (bs 
use and advantage of the iiitaiiiuiiilirte soloMa 
better than pagsa of writing. AH bwtfc ^uks, 
and aaythiogaot on fl» Una of efedidM^ili it 
tMt, er^tEbv enapt tt* ImAiW* Mi.*^ 
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-. _ dieddng " work at the bottom of the page ' 
you have only four bttcksighta to add together, ' 
mud four foremghti, uulemd of IS of each, ae natild 
iMre been tbc caie bad the two-uotmnn metlioJ 
ba«ii tued. The colamn headed "chaina" is 
ted to MUtain the diitancee of the auc- 

a each other : but when chaimng 

) itraight aheod, I generally enter the 
'" from tbe etarting pomt in that columa, 
tbon^, etrictly ipeakiiig, the; minbt to stand 
andei "total diatance." The book canje from 
Waterlow'a, where either kind is la be bad. 1 
greatlj ptefei the tbrse-colnmn plan, though 1 
have often used the other for check leveli where no 
intermadlate sigbli ore taken except a beoch mark 
now and theii.-J. K. P. 

[61813.]— Cklonlatinr Slectric Llsht Leadi. 
— I do not much care about working out Bunu, and 
the practiea] questions put are not much in my way. 
Bat I hare an article in preparatioii which wul deal 
with the Bob]ect.''SiaiCA. 

rfilSIS.]— OaloalattnK E, L. I>ftdB~The only 
TUla I know for calculating the eize of wire tor a 
certain current ia to allow half a equare millimetre 
for each ampere. Calculate tbni : diameter' 
X {314), 4= "-"?'*' !'' y ^^-'j The E-M.F. 

doe* not eutei into the qneation. To take your 
Snt figure*, dynamo A givei lii ampi-rea. Re- 
quired to know the diameter of wires which will 
cajry aucb a current, J" ). n-14/1) = 135, 2 = 
■785 rf" = lii / 2 = rf" = 12S , (2 " -78o) = Bay SO- 
i.e., iP =60 ,-, d = nearly 9 millimetrea. You can 
easily make thia calculation for the other two ex- 
amplM yoDTself, 2 and 3. If yon have an external 
K. of Vl ohma, it ii quite cer&in yon will not get 
125 A. with CO V. : you will gel five only. How- 
erer, nippose you have 60 V. and 12.^ A.; then you 
could arranEe hO lamps having *24 ohma K, and 
requiring 2j A. in parallel, or fl!! lamna of GO ohoie 
and requiring one amprre ; B. 12.') V., and 60 



1 requiring c 



■e and having 23 ohms R., then you i 

range b in series and 60 Hnllel rowB— i.e.. 301 

lamps. I hope this will fully explain the principle. 



•Wi advf 



1 advantage: "PractiOBl Hygiene," by Dr. 
ker; "BweUingHouseSjtheirSanitarrArrange- 
ita," by Dr. CorSeld ; '■ Dictionary of Hygiane," 
by Dr. W. Blythe ; '■ Sanitary Ijiwa," by Lumley : 
■•Vaetorieaand Workshops, their Ssnitary Amnee- 
menti," B. H. Thwaibe, C.B.. see Heall!, (weelSy) 
•ditedbvDr. A. Wilson. The Sanitari/ Record ani 
the Building Hm-i might be looked up with advan- 
tage.— Hy onms . 

[Sims.] -Battery (or CoU.-De la Rue', 
chloride of silver cell would probahl; suit. Its 
dectromotive force is only about half that of the 
bichromate : but two cells conld be used, and the 
iMiatanee made sufficiently low by making the 
plates large enough.— J. Bnows, BeUast. 

[61B26.]— VBCTHun Brakea on L. and N.W. 

Bulway.— Several of the main-line trains are now 
fitted thronsbout with the vacuum brake. Several 
englnea of the foUawicg classes are fitted with Vae 
apparatus tor working it:— Mr. Webb's "I>rece- 
danta" and " Precunoie," Hi. Ramsbottom's 
Tft. 6in. nngles and 6ft 6in. cou 
HcConnera " large Bloomere. 
cxnoponnds are fitted except " Experiment, 
locu bains are fitted with the chain brake, also thi 
WMin line ttaina not yet fitted with the vacuum .- 

[filBSBj — KlcnwMipJc.^Ilurs *re some cati 



expresaea, ai 
11 Mr. Webb 



which have panuilea instead of fieas ; but I know 
notif the" eatfirpillars," described hy P. Ward are 
their larva, aa I have only the perfect creatures. — 
JOHK Albx. Oujhd, F.K.M.S., Enfield. 

[5182S.]— Mioroaoopical.— If our young friend 
had pillboied a lot of ailkworma' eggs, I wonder if 
he would have expected ia find, on opening the 
box. a lot of newborn moths ? But, of course, in 
the case of auch an intimatfi and everyday Bcguninl- 
ance a^ a fiea, the existence of a larval coudition 
i> proclaimed to be a curious fact ! If this in - 
cipient micrOflCopiflt will place the ivni fiea he finds 
on the stage of his instrument, he will perhaps be 
able to count that it has 9 segments in its abdomen, 
which, added to the bead, and i in the thorax, 
make a total of 13 ; therefore it tt a curious fact if 
his larvic have only U. As for the supposed spider's 
egg— well— E— PULBX . 

[.il82S.]— HlcTOBOoplcal. — The eg^ aiv, un- 
doubtedly, those of the cat Bea, and, inasmuch as 
fieos form no exception to the rule which obtains 
amongst the members of the insect world, when 



them pretty ohjecta under the n 
properly illummated. When Ock miu, uirm 
slightly viscid surface causes them to adhere to the 
caps fur, from which they are af terwarda detached 
in large numbers by the animal's movement;. If 
kept warm they will batch in a few days, the 
larva' being white, without eyes or legs, but 
' 'o small ontenniL', numerous spuiy buira. 
small booklets at the toil. There are 
commonly 13 segments, not nine, ai stated by the 
irked in a amall glass test-tube, 
I wool from a blanket, will batch 
freely if carried in the pocket for a few daya. and 
with care and proper feeding the whole of the 
metamorphoses of the brood may be observed. 
When firrt hatched the larva? will feed varacionnly 
upon dried human blood, but it is not easi- to rear 
them on this diet ; blood which has been previously 
digested by the flea appears, however, to be their 
natural food^ and on this they live and thrive. A 
supply of this aliment may be insured by kce]>ing 
two OF three Seas in the same tube, and atlowing 
these to feed upon your arm a<f fiiituii, at intervals. 
— R. T. Lewie. 

[Sia30.]— Photo gmphar.-" Amateur Tyro " 
should get two planed piece* of inch deal board, 
and lay the prints he wishes io wash one upon 
another earelully between several thicknesses of 
blotting paper, which place between the two boards; 
press in a screw press or by heavy weights ; this 
will squeeze nearly all the water out of Uie points, 
then immerse them again in vrater, where they will 
soon separate from one another, and the process 
con be repeated several times. This is a moat 
effective way of washing prints when water is 
scarce. Care shonld be taken not ta underfi.'i 
' its. Many staina arise from insufficient h]-po.— 






^zrzv 



" from 



, iving "byTio." 

prints hut by constant washing. You should .. 
up fldstem— a barrel would do flrrt-cla»— wliich 

Su could fill as often as necessary. You could 
ve a tap at the bottom of your larrel cistern, 
and under this you can place your negatives, and 
allow a stream of water to fiuw gently on them. 
Bay, for a quarter of an hour or so. Then let them 
remain in dean water over night, and wash under 
stream again in the morning. Do not use any re- 
agents to remore "hype," as they have also the 



r&1833,} — SiawliLff-BooBi SoTMn. — Fir«t 
make your frames, procare enough Drogbeda linen 
(onUaached), and tack it tightly on, then coat with 
size ; when diy cover this with what is known t>) 
paperbangera as Lining paper (this sort shrinks as 
it dries) . stick thia as well as Iha pictures with veiT 
thick i^sta with a little glue and alum mixed in i^ 
and you will make a good job of it, as I have done. 
—A., Liverpool, 

I61B35.J— Contaot Breaker.- The rapidity of 
vibration might be reduced by connecting to tha 
armature a piston working in a cylinder closed at 
one end, eice^it a small hole for n^ual escape ot 
air as the piston rises or falls. By orrangmg a 
proper size of hole, the required speed con be given^ 
provided, ot course, the magnet is sufBcientlr 
powerful to work against ftUB resistance. Or, s 
the speed is not to be much reduced, perhaps ths 
-idifionofaf ' *' '" 

zting against ._ . _._, .. 

smotion.- J. Beows, Belfast. 
[eiS37-]— Compreued or Lfqnefled Oana. 
—All the gases have now been liquefied. Many 
were reduced for the first time by Faraday. 
Andrews made moat interesting and valuable re- 
searches on their boiling points, £:c. Accounts (d 
the work bf both may he found in the I'focttditigs 
of the Royal Society. Oxygen and hydrogen were 
the lost to yield to Cailletet m France andPictotat 
Geneva only a few yean ago. An account ot the 
*- - employed by the latter appeared ir "-" 






Heqianic at the time. I do not kni 



.„. _ .a concerned for 
hich had to be realised at 
lion acted as ei 



Jiepape 



BaowN, I 

[ei!Ml.]— To ICr.Watherfleld.— The law exist- 
ing at the Cape of Good Hogw is the old Romatt 
law. There is a special institution there which 
administers to estates and acts as executor. It 
is very popular in the colon*, and bean a hieh 

character. A few years ago I w" ~-' 

a targe estate, a part of — '---'- ^ 
the Cape, and this inati 

gentleman for the property there. 
g now out of my hands^ and I cannot 
name and address of it. It may b* 
louno ra the "Cape Diraotorv," at Street's, Com- 
bai.-J, D, 

[.51840.] -Hypoaolphite of So<U.— It is far 
better to use a freah solution for clearing negatives, 
and not the one you have already used tor fixing 

[irints. When the same hypo, solution is used too 
ung, it gives off fumes of sulphur, which will 
cause any print or negative plaeed in it to nlti- 
uiately fade.— Uaaan,a. 

[51817,]— Small Dynamo Worklnit Induc- 
tion Ooli.— A dynamo will work a coil very well 
if care be taken that the primary is not spoiled or 
insulation broken down by too much current. Tba 
late Mr. SpottiswDode found that if the brake b* 
removed or screwed down, and an alternating cur- 
rent sent through the primary, a very peculiar, 
tbick, and apparently continuous, discharge is ob- 
tained at the terminals.- J, BHOWa, Betfast. 

[5ia4fl.j— Oommutator,- Ou the axis ot the 
armature, but insulated from it, secure two half- 
cylinders ot melnl, each connected to one end of the 
wires. Arrange two springs at opposite ffldes of the 
axis, so that nue always pressea on one of the half - 
cylinden. The position ot the several parts is to b4 
so adjuated that the spring passes from one metal 
to tlie other at the moment in which change of 
diveniionof current takes place in the vrire. thei> 
one of the spriuKS will always be + because it Is 
connected to that end of the wire which th* 
magnetic actions render the positive end. —Siaiu. 

[S1M2.]— QaioKenea.-Ia reply to '■Beta," 
the escape of gaa is occasioned by thr worn out 
condition of the indiorubber washer, which is Bied 
in a groove between the movable head and Qie 
collar, I have repaired mine by simply taking ont 
ttie old ring aad cutting out an indiarubber fin-g 
about a Jin. tKick, and putting in the pbice of the 
old one ; but I would mentinn that when screwing 
i^in the head it ia as well to use a little grease, as it 
is the friction caused by tightly screwing that 
destroyed the old waabcr.— No. 23, 

>[fil8'i3.]— Blectrlo LlKhtinv.— The number of 
[aiupe must be equal in each of several seriei ao tl 
to make the resistance oteach series equal. It this 
were not ao (aay if one series had three lamps, and 
another five), the current would rush through tha 
three, and probably destroy them, while the other 
row would be onlv partially illuminated, Thi 
number In series, ami alho Hie number of series, h*a 
tu be adjusted to the E.M.F. nud internal resistance 
of the dynamo.— SiQHi. 

[518ii3.]— Bleotrlo LlghtlnK.- " Vebcr " seanS 
to have missed the paint. Incandescent lami* 
must bo arranged according to the currant tlwT 
nquite, and aooordiua to tto -mafjiiam AmK»% 
them. Tktua, «ii.'re'swiA\m.^o».;tjMmQ'e.'V™%'* 
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*ii »-■>;■ I'.i iH^ l.itii)" ii'i') |<ainllxl ; but, luppuxo 
tut !■.■■>' !:'::•' f.i'n* 1'^' viillH uiil ouly (I ampt'na, 
C..".i i .xijiiji' )<' iiiwriii Mill <>|HuBUcliowa— i.e., 

>.< \j,mY* t',-i1'..t)« 111U wiiuld lika to rwul thu 
'iiK.-. iwil t't mj- ri'jitj to iimution, No. niMIS.— 

V tl .V 

',S'>I.' Lrital. -AtloT aii^iiiiissuchiL coTcnnut 
■• ti'u mriilhrn. joii onmiiit. iiur dim you, uuguae 
iii.lvi'nrr}-i>nnii]r iiurh biinnoM, either wholoBuTo 
,<i TKtail. Thi- iMvi'iuiiit iniftht aveu go farther 
llun >ou imB);iui'. iin thii cUiisa of it is n vury 
bioilimit luic. — VV. E-'Awcmnt Uilcxibbt. | 

;.>l.-t.'Hi.]-.OE0aa Papara.— I think the follow- ; 
inRun"" iu '.'iiol''y'» "Eupjclopn-clia") woalil 
■unrer jour jiurpow \tettpT than ozniia papers and 
withlrai trouble :—" Linileu hsi lUiif^Btoii an ciuy 
inpttuiil tor [iriHluciuK ozone for hygiunic purpose*. 
Uakp a mLxturu of nunt^aneae peroxide, ]>ot>uBiuin 
IwrmanBauatc, uud ainlic acid. Two spoonfula of 
thii powdcT. it placed on & diili oud moiateued 
OnicluaUy witli water, will generuto sufficient onone 
^r on orduiary eiied room. Moia water should be 
added wlivii the eTolution ceases, llic powder 
uuj be ki-pt iu a bottle ready for use." The 
quantitioi are uot ifivpn, so I suppose it does not 
mattar what propoitioua oxo osed.^U. A. R. 

!618l>7.]-MuBhroom B«d— These may be 
mado if you have a cellar or outhouse where the 
tenipeiature will not fall below 45' nor rise higher 
than TD" Vohreuheit (light not necenary^ Hoke 
an upright boinliug ;iOm. high from floor, and about 
;itt. wide fiomwall. Take a quontit; of trrth hone 
maoure about 4iu. deep, beat hard with a mallet, 
at tnterrats put iu more and coDlinue to beat firm 
till you have it about IBin deep. Now let it heat, 
and when the heat is on the decline and about the 
warmth of new milk (test this by putting in a few 
bard wood aticlu), break your spawn (which you 
may ^t in bricka of any ■eodsmaii) into pieces about 
the size of a hen's egg. and put aboot 2iii. below the 
surface and about a foot nput all over the bed, beat 
hjird down, if good the spawn will SOOD spread in 
the form of Hlmy thceada, then put on about Sin. ol 
&ue soU, agoiu beat Arm, and if the bed seem* dry 
give a very little water. You must now wait some 
six weeks for your success. U it is a light cellar 
spread a little straw loosely over the bod. If not 
successful try again, as muihrooms are very eccen- 
tric iu their growth. The above is a pliiu adopted 
in mauy t'cntlemeu'a establiihDients.^D.W.W. 

'^.1— Sadlant Heat Into Urht.— If 
heat be coucentrated hjr a leni or concave 
on a suitable incombustible subitaiice, the 
lay bt' raisvdto incandescence, thusemitting 
Uadiaut heat luiuht " ' " '" " ' '" " 



. due to the docompoBitioo of 

1 nioloculo of oiyiteu into electro -nagaHve oxygen, 
which combines with another molecule of oxygen 
[o form oxoue, aud electro- positive oxygen wUch 
combines vrith a molecule of hydrogen to form 
bydric peroxide thus— 

I), 4 On -t- H.0 = H.OO T 0,0 
This view ia supported by Iha'circumstauce that 
liyilric peroxide u produced iu every case wheu 
Dxouo IS formed in the presence of water.— R. A, 
It, IIeknettt, 

[."j1S71.]— Keai for Model.— The method I 
have adopted is to make a mould by tacking pieces 
iif wood on a board of suitable length, breadth, and 
thickneaa tor t^e proposed keel, of course allowing 
for planing it all over when cast, with an iron- 
soled plane, having the iron set at an acute angle. 
(Memo : Stir your lead with a tallow candle, and 
bit of deal wood befora pouring, to 



crews well greased) in the lead. —A. .Liverpool. 

UlfMSWERED aUERIES. 



■d>-;*« 



■Ja art imtnM a Uia JW. aod ^ •( 
rrpfottd fwtr wffla ^fteruardi. Wt In 

Outeaiiftrauintfto/aimrfti 
SUT7. 



tdOltden 

BUM. Enginai, i^. 

S1I36. L^.W. Loooii.tse. 

M«M. Pine Wool, tes. 

&1«W. Lawn Tenuu Court, iSff. 

MiilO. Clock (o BhoT PoutiuDS of 

Sl»l. Telephone, 490. 

eittj. DeflectioD of (Mtder, 480. 



idHrdiaulicFresa, 430. 



51 is;'. 



or81owFlatca,S»i. 
HcUlI., S8C, 






. , -electric 

UffUt ; iir no DiiKbt put it like the children's 
dljrmf : Tills ia thi' rudiant heat of the auu, tliat 
rauuJ tlH' watvr that luadu the rain, that fell in 
tlu) itniaiii, llukt drove the mill, that turned the 

Eiudetoui', tliut guve u spiirk that emitted the light 
oA " 1'." wonted.— J. Bbowm, Belfast. 

[TilHihi.]- Arrans-lnff Braaa Band Moalo. — 
Tite (ullowinK arraiieiimeut will no doubt be found 
Huitalili' to the iiucriet : - 1 soprano, N cemeta, '2 
iLtlos, ■! valve trombouei, two iu U tlat and 
tliu utli'T til () : 4 t: flat tenors, 1 U Hat baritone, ■• 
uuuliuaiiiuiB, 1 buuibarduu, 1 bass drum, and also 1 
U(U> drum, niukiiig in all '2i inatmmonts tor the 
MHiu iiunibi<r u( ivrfoiuwrs. The iiucriat can, of 
cuunu, uiuki' uiiy alteration to this that ho thinks 
mum suitjilite Iu bis riK|uirumeuta.~U. FuvLB. 

l^ilHM.j-' IndloRtor Slavnta.— I'his is a 
Miaijlnr rasi' to i>ue I Iiad to I'lamiue last week. 
lliiK ni|{iii« bail a aft stroke, 71) rev., aud 17ia. 
diiUDutKr ■■( i-yliiuli-r. It was tlie high-presaure 
ovliiuleriif avi>ui|iuuiid viigiuu iil iW nominal horse 
w>W<it, moile by ii tlmi of high repute. On ex- 
aiaining lb« nuiu volvi', I found tlia steam ports to 
buTj ' Hill., tliis Kivvn uu uiua of IU sq. 
J)iit in .vnln. ,.l pirt lh<. " "- "~ " 

Huindli' ti. )i.u» tlirough] 
lSAit«l.l.iiv.ii.««r.*l¥-' 

■if nli'MUi-li'ili ■■i|iutbi ,'„ . , 

■Uuiiilil Ixt ut biuit uM 1 : 11. The above clearly 
IM.IVKII Unit whilst i'iu(iiie-iuiiken liay more atten- 
Liii t" til.. |.r..i«.rlumi"K of slottiuways, so sure 
niu,.t win-ilrawiiiK ■•..i.tiuu.i. Iu yonr coac, you 
A-mM liav.' aunii'ii'ut lap and Uwd ou inaiu valvj 
(,« It l» .III "IT al i Uiu atnike ; then phice buck 
itlulf valvfls •T.'nulnn iiiiliiiBitii the crank, aud 
oUon.! I.. Ibi> .-xliau-l, whl'li " '"'w t™ !"»"■ *"•* 
m Uu< ..iiMiiiiK iii»l phwiuK. liiilwd, the eibaust 

j,« ,i„r fliwiiln .iiimnE fitt tho free exhaustion 

u( Hill ibiun. llariiiK mwn to tho above, you wdl 
1m«<i iliine nil 0"l J"" "■•" '■" '" *^''' 'l'"':"''"~ 
HHlMHKKtl ItKWHIIUUV. 

l.lHii'i I Oaoun. Thi> tollowiiig i» from 

.1. ■ i..iiin ih (.mii.l til I'lintiun, Uwidcs the 
/J:.\.,LZ n...l .A.«,.h.mc Ill-id ft.nn«l by the 
i..K .<%,.lalum i.t Ih- phiilihora*, tOtP* li»<tli9 
/•u.>t..A>. ■rA'tfiv If hum hivu SUT' ^" 



u block (for vulvo 



i\ieo. Fret Cutting, Mi). 

bllS3. ToUr. WoLkecOcLI, 

MiTo! Xotia tu Uuu. S6d. 

3147L. GuDiattal Gutinga. 

Mt:i. >~.E. Ltmt.ttie. 

SH7.1. lluuue.r, »Sti. 

M<7<i. UuUof Sa.-JDJlBo 

fili;T. Deanntt Fi^Eheti. 

M47j, Legal. tSI. 

A1181. O^ti.i, MT. 

SUao. Noise in Lantorr "9 



Sleeplnr with the Head B'orthwarda.— ^ 
M.G.de Itocquiony writes as follows to H. 1' Abbe 
Moigno. editor of Lts Jfottdc 



this subject :■ 



Moigno. editor 01 ^M Jtmiaa on inu auDjeci :— 
" M. C. Vignier wrote as follows in the Heme 
miMp/ihjHt for I8S2, No. 7, July, p. 31. : 'Is 
there, uien, un agency capable of exercising a con- 
B action on the apparata of the nerves 
r), vnrj'ing with the position of the head? To 
my mind this agency exisls. and is none other than 
terTcatrialmaguetiani. That on oll-pervai^ng force 
should be without any actioa on our organism when 
we see it influenced by the least variation of light 
and heat ia surprising enough already. But it ii 
beyouil dispute that galvanic ourtenta not only 
exercise a. powerful effect on ournerrous system, 
but tlmt elect ro-magucts themaelves produce well 
marked effects in certain nervous aJiMtions. The 
piperimeutsuudertakenatSalpetrierebyM.Chanot 
leave no room (or doubt on this point ; and there 
foundation for the practice adopted 



by Uie Swedisli peaaauia, wmj uaim iumu»oiT™ w 
be buried tor several hours so as to lie north end south 
in order to cure neuralgia.' To this the author adds 
the note : —' I have thia fact from M. Nordatroin, 
Hwcdiah Cousul at Alger. It is, moreover, s^^- 
itly proved by physiological expemnents that a 
SIT close relation exists between the nervous system 



id electricity, 



I the 3 



rvous system 
ut one locm. 
[n another note the auinor quoiea me following 
sxpeiiment, carried out by M. Ziegler, of whieh, If. 
VoBt was a witness :-' M. Zicgler takes a tons of 
K)(t iron, he eipoeea it in a place where it ™ "™" 
the linee of terrestrial ■n»K?8'™n *"?, '™*?J2?IS 
on to the organ to be studied. By thus projecting 
the moEnetio linee eonceotiated m this manner co 
^hS? rf a rabbit, the rhythm of IJ- >««^ 1« 
cbangad ; if the linea are conoentimlad on «« »™- 

to ttTtheory pit (otward bj 3»# SIf'tr.cum of 
London. '" 



aUERIES. 



[filSJi.;— Beaa.— Will sonw oa, 
jeh», vii. : (I) Wtr oat liuM 
sprbefoni, April! (ijWhnii. 

It Ibjri be s gDod time t 



rer tbe fallowia^ 
e» after flcptem- 

tn itocic t Would 



1 Could I gut IheiE 






to ^asj to Hod the 



Srs 



„_..„ .. ,. lontli, wiU 

^ jftdiv it up juat u tlief ^L It UT convert it into hooey 
It I ffi] Whnt la t^c object nf putting vinegar in tke 
rup far bees I Is it to dntruy the grain of the rutcor t 
H>, nould not eream ol UrUr be better T IT,' Some ol 
1 fuundstion in mv bun liigg^ au much that one 
Ib tbere »u roorccly loi'iii lur ud; eelli, and at other 
Ia Ujtf vero m&dp ue&rlv tu ice the ordinair extent. 
hethrrtbi^ egn laid id ixtnitiied c^ls will bring out 
cithe uuneeizeu Uioimiill ouea I |B, What is the best 
all tor making ban for 3 <nnie hive ! 1»^ Would 

I get them there, ai 
beat I-F. 
[si8T3.)-rir and Deal la Bpaolllcatlona.- 

Underheidot Curpeaier nndJoinerl read"»llflr to be 



jaikis: WhfKbDuJ 
.ihT ahould oU dmla 1 
Angel, ot Petersburg t 



. . Aich- 

_i the OiSnmee between 

, Archangel, or Peteabury 1 — J. 



leat.- 



In Spec Ificatlon.— What dose a 



-Starch ajid Olatan 1 

1 should be exi'eedii^ly oblj^ , 

> simple mwu of getting tbe approximate 
Btatth UK* -*-■--■- * — '---' "* * 



and glulen in flour or wheat.- 

(6IB78.1— Oalla for Birds.— Will wme of jour : 
d«a kindlr explain how to make m whistle or call 
plover, pertiiage, t:a.—F. 

ItiaiT.J-Telepbone for 140 Kllea.-To : 
I^NcinssosMa.ToiJii.N.-Willyou kiadlrgive n 
few hints as to Uie moat suitable prflportioiia for on 

dueUon coil for a lelertione ' " - - 

ot 140 milea using a Bell n 

tiCBlarr to know Is : (IJ Lenffth 

siie sad number ol lajera of primaij wire, it) i 

Becondary wire, also quantity in the ssnssldm by ' 

or&umberof layera. JA) In tiiere any nils br w 

ma* know how miay filer's mercunr bidunnate ceUs I 
Rouin to operate the call bells on a line al,n.j, 10 to M 

aalvuiieed iiuD. Will fuu alse give your opinlcn on the 
feltoving plan for uperaCiuff the call bell on line of 14Q 
miles. Ipropooe to send current from the line through a 

vertical gslvanonieler. On the spiiidle '■ — "■- 

sataticnaedln, isapiece irf""~ -' — ' -'-' 
when the needles ore deilectt 

Eiece,cf platinum and put th 
iolI balterr. WUl Oiia & 



zs-s 



biAUt I PlRue ta 



reaiatance of colli for 



Eeyboard.—I hare an ideaolfliting up an eleetdoal 
eybuud for organ u follows :— An elcctm mainet te 
« placed under each pallet with armature Bud to palisc 
rlres, to be conveyed thence tu keybosjd, to be placed at 
distance of, asy, Si It. fn>m ontsn. The effect would be. 
Jiat upon cieprwion ot each kef in playing, a ciAUiC 
would be completed, which, through the magiiet and 

in the usual way. "U'cu^d any of our correapoodaaita 

kindly iilTer me same jidvice, tc^ether vith infonaatlOD 

to form of battery best auited to the purpow, with 

uiathod, as thia hi simply my omi idea E Any hlata wOl 
be thankfully tK(vivedbr-Niu' Bt'ii>.i;sisia. 
[B18T8.1— IiOoomOtivea.-Can my ol the waders 
[ the " E. M." kmdl; mlurm me whether the -' di^m- 
unaollwsmotiTn" gii-ea on page. MB— Sir ot Molta 
OTth's '^ Pocket Book," are lAken from enainea now 
inning I-aud if ao, ta what Imea do the; be&ng T— Bl. 

[tie80.]-PreBaTirB on Screw Prop«Uar.— mO 
>me of ours kindly give the rule for flndiog the ptsssue 
•X sqnon inch on a screw pnipellcr ! auppoae At 
.jlincs Indicated SOD huise-power, and we deduct Ubk' 
osDt. fm- Irietion, 4:o.. the propeller lift, diameter, a 

- -ladee-eachbladr -• . .^. . 

wilt be It 



four blades, each blade 10 sqiian feet ot smtace, or sns. 



ed thousand csBif 

Also the compaialive cost of gasnsli 
ton, and fnna shale oil I How aai 



s thoa appean to be so 

[B1889.1— BlBOtro-DrnajaioB- — Can ■• S^ia.' " 
ay othsi ot oar electoioal Iiiende, explain tbetbUeeM' 
I I am evldaaitly at fault Bomewhere. A B " ■ 

sriaoatol win catpabieol tumlns or - .-.—<_. 
le eleetilD current asooiiliiig by it as 



>1> drsnlatiwfiaaawtsal 
i--tlijika.^th*>lnAB 
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in tfaf dir»tjan E. and Ilw a! 



i^ 



C BO tliftt tvo Mua] uid contJuyiorKfl TDuld be Actinir 
(B Ibe Kin A B. ud therefore no moTemanl oiidd 
take pUce. Ad siplaiutioa at ihe &bmB wanid imlly 
•bllgcu-Ax..u>'A^7rii>i.iAH. 

[Bl»l.]— Gr»T«l from Blvar.— ToMn.F.WiTiitn- 



iniiild be mccepULblt 1q Dtbcis bfBu!e— V. V. A. 

[OiaSl.J-BrfcBlnr— WjU •■Jidiof Ail Trmdei." or 
•ST of onn tell dh baw to ko to work to braze ■ bollow 
Undo bu^k to tie •aiii nerk. Conld I do It at no 
enUDarr BicplaH !— or matt I b«Tf a (oise ? Alao. 
■vbat appUaoKV I ihoold require,; at IbaTC never done 
ftDT braxiQff before I Also ii tbere any irood bractical 
work publisbed on bnziug and Hldering >-C. S. 



1. Coold I be rnllBhCeatd 
It I bave Cried kpenniceli 



s'-n: 



jbod ponfeqnentlr do n 



[B1883.]- Simple PlanlilK Machine. -Can anr 



ii itat, to have a light tu halt the 

una of OabinK. and hIbo to lift rt4v«] 
litna tbebedof aame. rhclanded pi 
light to the gravel, lie. Han be t)ie I 
itbcdKJdedthathciiDnI;eDliIle<ltu 
irtwre ia the diridinK line lo bcdmvi 
the baski.aa filled bTtbe tide, ut m 
vhen the tide in out f It ii oolr then 

erf warintob 



oulding re 



o Mtnke mould- 



:;„■£.'". 



i..i" 



fn IBM.]— Model tf arlae Componiil Kngiaa.- 
^iJL Bine of ycjur corre^ponflenl' kuiilly iafoim me if i 
[■ puuible for the above eotnut, with rmk at ri^ 

895.]-01d Fllei 



:ooli> of t 



or half oi 



niltwi 



the quay waa Knmgly prlDted — *- geneml " being priiiled 
iutcad ol " Kveisl "—that the Bnd, lie, all round coHft 
belonged to lii Uueen.— Jmriru. 
rB18§S.]-W»go«. - To M«, F. ■WjrTHiiKriKi.D oa 

"Lai."— A ploii|.'hninni9cngni;ed at ni muoh per week, ... ._ ., 

with free bouJie and J acre u1 putatu pround which he in iction for 17 or 1 
to Wtdand manurofur hlnuelf, aa partof hiswagM. By liatlerj. The to 
sabae^aent agreement, in writin^r but not itampeJ, he cvo layeia Hi u 
eog»(ied to ^ive thrmnunlln' notice bt-fore giving up IM , me Bunsen ceil 



(aies«.]— P1»B Blooka.— Cui anyone aayhowtheec 

he walli of houJwe.-BEHeia FruET.ie. 
_;51Sti7.] -Battery for Contlnuoua ■Work.— 
thefol:owSiffpointo:-i 



iTSkb"! " 



|1 I Tf 



pri™ 



ground a4 part of bin wp^'e*, whei 



jceiTTd t) 



m"hiS ^T^£e ili" 0^!"' 

°ltr entitled to" delTiirt f ram 
bandB ! f^nppoaiafr hinitu 
bare left immedcitelT pifter putting '^mp mtu noundin 
April, would he not Iv entitled topaytbcwhule con acre 
nut like any other mmi r-UT.i;o. 

;siS89.!— Wlmaliurat Inflaence Macblae.— I 
.fcm about to bniLd a Wim^humt mnebine, with ISin. 
pUteiand RhouJd fee] obliged if any i«ader eouldgifeme 

1 need, what luncth and mdth, and bow can 1 
faatra tbcm 10 the glau T |i, How can I 
faaten the plalep to tlie wooden boWa t [^) Would 
a metal aplndle anawer instead of wood orebonite I i4] 
ThatTamiili muntl ui>efi>r the nhilea I la) Would the 
rod that catileii the wire brusbea dii it ecrewed on tu the 
tiamowurk over the end? o( i^pindli: ! S. Whatleugth 
idiould the eolleellng eombj be, and how rannj- puinf* on 

__^[B15MTj-PyTQirallol.-0a n^e ll". Vol. XXXFI., 



to be entiUe<l to pri 1 



ly bi'ar. and witk the tabe fully 

irdlnary tvl«^npb battery, a nix eel] trougli Uanf e], with 
^ iiuface of about liw winare iBebea of tinf eipoaed. and 

think a LlanieTl eould be adaptM.'and my idea la to maVe 
a bu3L divided by poniuB divuionii into Uve oompBrtmeala 
»pablc of eontaininv a pUte lOin. enuare in eaeh 
divltilin. and by having two rine p1ate4 altematiiur with 
three cupper plain. th>.- inti mnl miiU nee would be low. 
ind the line aurfaee expuned would be about 400 aquare 

jw working tlK coil, and which have worked it ititbout 
lemiiealon for nwir npan ItKI buuni, and mill no eiirn" 
iHagginR. H my idea is a feaaiblo one. when.- oinl 



ce^'ed^hoa. 1 
Ibeo the gallir 1 



tnrd and failed. 



theglyiwine, 



giitdr thermometer} i wbeoeold I trieduplati 
remit 1 Ithi-n tried anotber wilb double the amount ol 
•miBa.itbeiilgutavery taJnt image. I then tried wJili 
duiiUe th»qUBntUy of pytv.. bat with no better mult. 1 
tHNtght the gallic acid M a lOiitograiihic ebeulot'a aCCd, 
'*■ — ■ 'ho (tlyeerine at an iiilalioji. I tbould be 



i:'ad if lunie c<i» w 
put Din ot 

Avarna I' 
[BI«8.]-D7o( 



a dynamo with Et 



ith.- 



and It «ill out work; will 
pMlotlnir oat the defecti I Thn cores oi luc uieiu' 
nagneta an> lin. lon^. Jin. thick. Sin. brwid, eac 
vra|nrdwilhal>aut9Eyarda»f No lij wire. The iutnatui 
ia tim dirinicUT. tin. luog, wnpped nith about HLIt, t 
wfre KUne >ii;e ai electru-magni'ti.— A. J. B. 

[lilWiS.J—HAmmATliig (lAit Bncine Hisff* - 
Qui uut m'.tiil rinia 01 a rtwni enirine be liaminervd ui 
to life nf cyltud^r Bft#r they huvebe*ii working till lb" 

a]^^ like to kjiow if there iea wj^y of bardtnioff piacei.-. 
forpinctaing WB^gonj. I have a »od many piac-re to 
abarp, and they all sane io vift. I heat them till they 

anabli«'it red boat, and then « ive them all the 

aod they alny* K«u Co be ujI:.— D. W. 

[MHM.I-Tabolu- Pneumatic Action.— Would 
«lia; ia midentood in Englao Jt.y ■■ TubuJar 1 



[fil§3».l— nredlcal Coll.- 



y would c'lt act eirept wood I 
id tbe bmw tube. Will Mr. Liit 
ijof our electrical corre'pnndeDts 

or probably a little larger) ' 



[6160(1.] -Thermo - Blectricity. - C^n 
■"oure"' give any information alTPUt tbenno-pile*. foi' 
coila alluded to above 1 1 have an idea that a tbermr 
pile to be worked by a methylated apirit gaa btowpine- 
tbe pbyaieJan would have the fax with mm— would b 
re compact, ehi^nper, and rertainly ntt ao naloilorou . 
,. filthy m a hydro-battery. If mime one win give n 
diagram of inch a oae (with hlowpip') that would work 
in tne open air. 1 ahould be mii'^b objired, but if thermo- 
pile not ninie compact thtn acid bnttere (with platinum 
platca] please give deiigu for the latter Inetcad,— Tiion. 

(SIDOI.'! -Chief Rent. -A. let* sei Kinare yard. 
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Taden" give their opininna aa to the beat 
■•laad on keeit Home authoriciea lay 
' ehind be much man than at the 

aakea the boat ran alt the wind. 

le greateet weight be joBt aba; 

will thereby be mure ^vely an 



litler.aathe weight In the centre acta aa a'plTOt."- 

[(11X16.1— Tool Cabinet .—Some ihnrt time ago I 
:.urcba>ed a che>t of tools of one of the dnna that adiei- 



ithth 



ir paper with v 
la being 



n thorou(rly«i 



b divei 



,heala that I 






[61tl00.]-DiiphTagmB. — To Me.. Lia 
lave been making a tet of diapbtagme out of 1 
..ut cannot blacken them. 1 mmt a ntain foi 
lave tried atnjng ftrri percbloT.. but it doca 

[61B07.]— ISirWoe.- To Mb. I,«sr*.TH 
power and light ean I obtain f ram an inch pi' 
-^nitantly at 6nlb., by m-ano of a iroall tii 
lynamo. and what would the torbine coat !— ! 

r6im8.] -. Shakeeveftre on the St 

'- F.R.A.H."— Play wbat ular duel Shakeapea 






■n tbe ahro- 



it by the nian kianng tlK 
leaaure." Act IT. Be.n.. 

infolding lUr paJliupthe 



ouldTie VI 
1 of ■ 01 



icould inform a atrtHt; healthy man wilh a imatl capital 
and nnt afraid of work; bow he had bmtptDeeed in pio- 
: iiriog l^ind. lie., and tbe bent pait of Teiai to go In ! 
,\lm, could tbey recomm»aa ine aoy good practical liook a 

[tlSIO.] -O'nadlan Iiaeomotlvei. — Tan any 
■ - on. with 

-Can Hr. 



fxpreaa. and goodv trattir. and do they ma 
lime aa Bagli^ en^incd f— RiThaiLL. 
[Gt911.]— Emplorment la Gdnada, 



«■);« 



ifork In the Slatee or Canada ! Aoy 
gnatly oblige.- Itn^ani,!.. 
[siBil.l-To ViollnletB who « 






[Sfll 



Deufalli- 






Daviea and other wrili-n. that in some 
? pulir or Dutor valve after rarh atioke 

Shtalfine. which eountorbnlaons the 
water when at reat. If thia iB no. 
It iifa.^ to calculate the ivquired weight foranyglTm 
laae-e.g., a 3in, talw worked by a lOII. taU would have 
towei»halitlleii»er_ai)lb. Thli would be a 

i>tthediL._. 
UyqucelJun, 



lie wei^t (1 
1 be Oiree 



would be ii . . . . 

, ..-„---,— -.i,iathiA Do any of yourreatu 

know of rama actually la eiiatmer bav 

weighing 301b., or anything like that w 



.ndtoir. u 
J, with 



in lb'; c( 



jKf.-ra 
i: C. wishing; 



liding Ibn . ... 

inn<mv 11^ ^iic aide of tlte biiildi 

one ol Ult. wide, wbkh afaouita 

1 lenAe or tniMer aa eonvi^n 

ru'lna.and A. aellablaehlefal acvi yaida, but llie 

]i> not being in the chiet.itdAH nut go with il, and 

three i-eini after the eblef ia auld. A. demanda his 
ir the ll'i yudi, but C. hJia pirted with bin building 

..■,,, , y^^ jii^.ig,. doea not like 



lyfor 



IheOo yards whieli 1- of no u»e to him '.- 
[sinoi.]— TlQO Spiral BpTinn — 

toll me how Qne i^pir-.-il ^prince uf braae 

nude T-U. E. B. 
[EI30:l.l— Oolontlnir Iran Hie 

reader kindly inform m- of thi' herl .lud 

ti.lui icl^h >.>**fn 1.1. n.,*T{.il..i I !_■.,*,. 



nmpleftway^ 
liag ibniiar 



[Bieu ] -Feed-Pamn-fan any reidei 
lesi^-n of feed;pumi>. nith diinmsiona and 

model norUble engine, pump li> be b-illnl 
boiler din-ct under orank»li«f I, worked from n 
OQaame \ aize of engine- cylinder, l^in. bore, 
itcampiVMure lUb. on aq. In, Abn. dc 
above-named eytinder oviT - targe 
fi.Uowfng diineQ'iimKT'l^ngUi 



In ym think the 
a boiler of the 

.-iler thcU Mn - 

by $i aq. il 



drebox. giving water Kpaee all round i *i tubes | diau. 
H'hat would be the bint fuel to bum for this iIbc of 
bollerI-eii;i.Ti-. 

[MSIS.] -Batterlei In U.B. Bi«nal BoxM.— 
WiD snyof ourroadeniloform me what kind of batter; 
tbe UJdland Kuiln^ Cai. ui« for Ihetr aignal boxes, and 
if they uae earili rctucn ut not '.—A. LovEa or Ova*. 

[Bmn.).-aBBomster.-r»n any of our readers giw 
idaeripljon of huw llie different waya of gelUsg tks 
mygen van out ol the lanka u done in the theatre forth* 



Satts^l 



with a 



bellai 



packed arnuud w 

reader* toll me oi wunb uw , 

charged l- O. A. H 

(61 91 B.] — By optece.— yill 
fleldaapaHab\iel Tia u .«.'>■ 



il omipnH'd, andliaw 
lyread'Tl.limelMmli 



IIS 
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{;**«« the fcid »Bd midrlk aa J If «, irf 

■n( tbgdmblr obtu b». asd i-"--' -"■-• 

be ^K«d icwx : Ii itr polu ■( 
aaidAitiws -Jk anaimr'— -' 

•A Sa BUfiiiwi ' I l»Tv oKen rpUt U 

'Sms.-Ampare Mater, fto.— WUl •ome kind 
na^r trrit ne tt^e dinclialii how to nute i (olt and 
.»P— \~.'.=T ■ Eia'A Ac will be IhuUullT mrind 

'513S0 ]— I>T(Ma. —I hare i Utgt qiunlitf d( dms 
''"''■ typf Eetal br me. Will aome reader vive me 

Gl latdj 1 have said It ta a tane London 
—*■" — """ ""• buj it if he did not get 



_ en^DH of the olAwea to wbioh the follaw- 

DW belong, icRpecUnlf. rebuilt !— a04, SSI, SH. liS, 
1005. »8Mm, and me.— 3. E. 8PIS.7II. 

1-I*»al.-I iliould be riad to have tbt 
[quentlon . . .- j^ .. - .. 



nnld n 



'5191'.'— Kodel eteamer.— I am auioui to bollda 
modal svamlxiat m the line* of the Oniun steamen, 
(eac*h u> be kboal U t. tUa . and ahall feci very thankful 
if 1B7 reada viU Undlr ^ive me a email sketch of the 
fmiM ■ml mdT for twikiag. The engine for her I 
tewalreadj. Itialamich pattern, ]| bv Xin. cylinJet, 
bmted. ud onrht to drln^ier at ■ vpod {»» What 
ilae am Bnipeller and boikr ihanld I reouire ! Also, 
■h m rovlil I g«t acalt draalngi of iBimchee and laige 

SlMl >Model Strntm Pump- 1 hare a model of 
« VEdv^rral steam pomp - bore of ateam crlirjder-lJiD.. 
1I«^I Jiia. . ud wiah ta make It into a model aleam are- 
■ofme. after the pattern of Ihoie muu/Hctured br 
UsTTveath^r- "f Loo^oa ; bat am at a looa aa to mzb of 
feaOa-shui, mmt be a vertical one. The boilor I pnx 
jme to mak^ of copper, with tubes. The enginee made 
Sj HetTTv^'thEr hav» a '■ Field " boiler, mfh tubea pro- 
j wlte mto the Orebai ; but ichere to get tubei uf . mj, 
«n. or liD. stoppv] at one tnd, I do not Inioir, m rnunt 

— ' — '-Ibem.andiJiaUbegladitajiTfeUUT. 

a wrinkle oi two.— Volu^tih F»e- 



□e, and iB paid for i( 

pubUutacou copr iti withm 

Uie nuroe. Wtb whom d 

ictlon can be brought i 



^ad^amiT to iiiak>> th 



:StBn:-DftiDp Cellar Vanlte— I bays (ome 
u-Aed'>]UiiaQll<i. the tiriekwuik i^f which letn in the 
damp frnm th' aum.undics chif. What la tlie beat way 
4f ruderiiut thtm drr, if anr, luid what would be the 
.vwt-'WfalnhBiiutbi low! bgiMHEa. 

;SlM«]-Bt«lAlDC Qoir Bklla.-Oan anr oom'- 

■p—liiir i|iiii Itii II I'll KtuniDH Biill halli u bright 

ttA - Titia trAitW u mteh a/iwi- raatij cliiitingulnhed thnn 
white ubrfi RTEiaq, aiid I'vp'^ally upijn fdjjDglo, C havr 
Med Ivl •a(lin«-waic dl>ai>lvi<il la Hplrit. but thiauoi 

'ilMtl-Ink.-I ihu'ild h* Klud It any mib'terlher 
niaU (ivt a t-liabla i.«ip^ l<ir alenoll Ink, hWk, red. 
■odflnn, aul il piia^blu Lhu LittM nut pubi'i ' 

lUMni-trs. I.oeM.-Tc 



iAiiniK. %B>t MurbiwtiiT. - J. K. Hi' 

ISIltW.J BolI«». T.1 ■■ Bj-waij.." rn r-i" r^plT 
to- Tha Nariii,"iirAujrwlinUi,l>juii(whallamwantiiiK. 

1 Mill til li« mi inni UAWr InapunUir, '-• ' - — * "■ 

Imw 111 irM Uk tiunU^t nr wurkiDW pm 

<iia du irlaiB thrTWra lib 111 ili^rimda. ho. . 

■(•ad 4« in Will in Ihalthi' lriull<-<>timHtlii>ralltnplHli> 
ir bMlrr plaM^a ! Will rm ■'"h kind witiiitlivn- "- - 
bsfiMMt |>'n«ui*'i> 'MirbnUTl abu worklnKpr-w 
l>la>i>"n vl r«ili-r Uwde, frft. Illn., h-airUi Hft, 
duMVr -it BfflulHi tn. IWln,, Imir tula* In iwiL 
Wn at ;w 'owl awl 4J,id. b1 Uw utlvir, filitlw ilB. Ullok. 
loila tu> , Hn-UiliHi Ah. Alau, what will bn the hm*- 
vrir^'il aainel Aiin In th> b-nk tliat luu UHnUm bi 
'' Til- ff'irtJi," in plain HiruiH, .m it will }»■ no K"»d bi nw 
jf out' roia'. Ki'uoaiii. 

.tl'Ai) I ■paotroaooBa. Whulam thi' IwllratliinK 
tblUaiMtmnnitUiallintiillRlii I I ba>i-ic>t aamall 
jnnknt w " »iii IhuiiI " aiMutnaMipii, luid wiiuld llkii bi 
tawv wliil'-ipnrlntmla f ma* pru-lunii with it, atvl huw 
U 4la||i»«i- Ui- wmOua. A Hrii:Tii. 

:«H>) MlnroMOM- In tb.<Uit Vol.uf "U.MV' 

^wanxKiiii whin aviliiUiiB iif iiiilnlv la aiMiiiI tii tin' 
vMrr w whiih thn rmtini airlDiii. Jlui anr ii( imr 
mUKntiipufn irfiikd UiN iT>»'rinii«tT Thi- wi '■ailed 
k«l/r".>'iii«>|.[MfaalninM»I( llta ■ fMnitiiM (fiJiWlh. 
«( a aHdiliA TiratalliaaUno »l tfcr •iiilalw. Aa tlw> llrJDff 
unaUr- awIM null i.llHTt anllnalnila, In - '" 

tMatiialiiiafHin 'if Umaa lung hum nr Mini 
U» dwl >|ia4Hifb K, tl ra»K«t. 

'.n*! : Tnkilaa An trai>a ii>4 rvuraiUra In Um 
[niwn I Am Ihi-f 



iriM i'->i>.i' ' ' Wi'al u lb* rulii>a(j-n 7 



I'll,,. wii,r.»|H 






Iwi . 

) IWiUabiillt I 

inlT^t i' 



it 



.1 .™|M. I rvwi. I ilil.._ 

tiiufr plaiH ID ln-taud and iilw-wlH'n- 
11, r^ih* Will .wv- ■■»' klHdIr hidp I 
• liiA'nnn* dimrqHr ' I an alxill tltUaa HI 
, Hill aia in uiniiia«N> ua bi what IwWhi b 
ii>Ml<i<l> I ■ih rift Mn, iiUdt, and dwulil la< 
w.iib) ■■ ■- ■ — - 

III VI. •iM, 



I'lAK wkij ki.Ml 141 a I laolialiatl, m mailn bi nu: 
w • 3vl tii-l"<lim '"•"! Di" •'anilaid I Any '<>'}'>''' 

ItTaillr""'!' N'r W II **' " 
-.l«w ; farullH »n lla<M I !»•» I«"l d(» 

"ll'.fi'MUt II liilal ••I Hir lilim ni" ltil>«b>l with II iHFHI' 
Xlt'- HI iMiUi'iJai !• m, ind Uiat imarl* nil^rr lao' b 



n aoawered by Ur. Wetherfield :- 



labond. He died fn jani 



lo^Bbei 



18S3. la U., who ia > 



leSt ol 






, 1883 !— W. T. 

1— Th« Law of Copyrlffht. — — 

n utJde b> B mam- 
proprietora. OtEar 



— E. O. 



PaOBLEU DCOCLY.--" Viio-g Arum I " 




NOTICES TO COBHESFONSENTS. 

IT Mortimer- n MaiJ 
iDitnieted. 1 



kely Bi*t moTta with 
□e ; very olever and 



foiiaUTT Bolatlona b> SU by Uortii 

I'lii nek (neat and well coDitruetei. . 

IJinky Bam, R. A. Bennett, J. B. of Bmrford (i 

(fi.»l,, A. S. S., Ii. S. FoUweU Ith ' ' " 

thla purjler about It-dn or aiillki 

nab- in all the variation* but 

eiijuyablitl ; to IVU by Dioky Bai 
I, 8. yoLLwiLL.— Wa replied to youi query lait «e«k. 
. H. of Bnirforf.— We wiah there were ten ttmea Che 

water you oannut make Lim driok." Fleaaa eend 
aululion alwaya. Fiublem cao utill be done " 
1. B-K 9. >. K-a «, a. K-ft S, *. Kt mataa. 
liHC teoeWed with thanka from E. B. Beynoldl. 

En'iLiiin Ua''.niicia Tourney eune boCween J. H. 
Ilake I H'Aifi) and J. Jowett iRIarl], 
(Scotoh Gambit. J 
1. PK 1, Prc * S. Kt-K B 3, Kt a B B/a. p-a*. 
P bikiw P' 1. Kt takoa P, B B * 'S. B-K a. O-B 3 (8. P-ft 
a:i.K Kt-Ka'7.a-a».CaatlBt;B. Xt Kt B. B takea & 
H a takea D. O-K 4 / lO, Kt a 1. Kt-Kt 3 / 11 . Kt-K B 3, 
U.Kll(a)/l«. KttakeaBP, R-Kt m'18. Kt-UbiQ-a 
.*. B-K S |e), P-a 8/ l6^Caatlea_K B, P-O Kt/ 



■ Ki, Pa 

lao* Kt |ch|, « 
.. .^KM'-KSa - - 

. a takw a f^ J iS. P fak« 



!'>'s^s*.«i.'f Ia?,'^«='^4;*]' SiSf, 



takuPIH. Ptakf 
a fll) J U' P ta^n <*> ^B a /«. P-a T, ] 
. fl-S d Ich). K-E Ki / M. B-K B 7, F-K _ 
1 B-K B IK], K-R a (il (30. B-K T. KKt 8- 



AH8WSBB TO C0BKE8P0NDEVT8. 



UVdaa, W 



HtBTB TU COBKEBPOtTCKKTS. 
I, Write OB ana aide ol the paper ooly, and pot dnW" 
for UlDAntioaa on leiaiate pieoei of pafer. 1. Pot 
sd when anawniag awiiai pot the 

Oietitlaaof the optAm to^lohlb* 

rvpliia lefer. a. Ko chaise la made for iaaaitlng laUua, 
iBBtei, « teplle*. 4. LtttBiDT qnaalei aaktaKtocad- 
haiaea of maaulietimn or aancapoadanli, w wlien 



OOai ta 



(ota. S. No quMtion aaking lor educational or (deatifli: 
formatioa ii answered thraDgh the post. 8. Letters aent 
DOrTfupoiideDta- u""*"" ---i-djj.^ ^ -* -— 



warded, and the 
inqulnca. 

AttsnUoB Is espedslly dni 



oofTHpandcnta aiv wot glTea 



aelTO, lead to lepUea which aie. Vha " 

OoInmB" ogenBehBapmeanaofobtatniiit.— — .—.,—- 

tloa, *ad we Cnst our nadera will anil tbaoaalne of it. 

BACK NtrMBESa. 
riieMiTB so many queries Baking fordiisetioashow to 

hem r^^dncribed in back valumea that ws ban a>m- 
pUed a Uat, which weahaU inwct In this ocdnmn at inter- 
nls, of Ihoae moat fmiuently sent, and aa Ih* tuunbeis 
are still in atiKk, new subacriben ilwald sanmlt the list 
before sending thait quealiona. 

_attori«a: Nob. T1S.7IB, TILTH, nS. TS1.T34,;U. 

Bellows amen : Koa, 475, 4IW, aB4, ser. 

tMokUodlng: Mos, 3t3, SIT, TIO. 

Cements : Noa, SiT.Tli. 

CoiU, iDductian : THot. BW. SIO, 779, 7PT, Stt. SaS 

OdUb. medical: Kos. SM, 89t<. 

CDpyUg proseiae* : Noa. lit). 753, 781, 781. 

Electzicb^: Moa. MS,Ue, TtfT. 

. — _...__.. Kos. 38S, at», BM. rae. SM, 9««. 

Kus. IX, iJt, 7ea, SH, un. 

. ■43»,'47A'6M, BUS. 

abgnet04lectric ■"■-h'"- : Koa. 378. HB, 7W. 9W. 
in^l4Jatingi No. SOS, ail. 
Bi]io.«Iatiog : Koa. 830, aed,B6t. erO, Bri,8I4. 
Telephones : Koa. SSI, 888, 747, 7S1, BijB, SM, fiie.Saa. 

Tamiahea': 3-11,478.018.878,891.111, TT5. 

ne folliiwlfis an tha Initial*, Ac, of lettars to hand no 



-uklnKn and Prodaham. — J. J. Spar- 

Tiw.-CutiriM and Co. -J. BeU.— T. W. BtmO—Q. 
Dat-iea.-MBWsoa aadBwan.— J. B. Ehodea.— HaBts- 
and eaodn.— Bev. T. Calliphmnas.— Jabea Ftasdl.— 
a. UcLnrcn.— Impiinutui — London et — !■ m d 
'-'"--'----" -Condimeot. — J. O. — W. 



_._._., M.— M. E.— J. E. ]_. ... 

NoTwood.— Gtupho. — Mufti.— H. W. — A Fellow of the 
Boysi ABtniDiimicsI SodetF.— E, B. Dale.— Oavin J. 
Buma.— W. B. Fnnks.— C. B. Maiten.—Subaoiba.— 
An Amateoi.—TMinao.— Flute.— H. J. Hart.— W. A. 
UcCliflloek.-B. U. B,— B. Bowman.-B. B. W.-J.H. 
— Orderio Vital. -H. H,-T. E. CJatk.— ^o Kemo. 
fovicK. (Either direct or thnmgh an agRLt—pRlsBblr 
the latter. )^W, H.O, ^ (HuiUiwoith further disna- 



k.)- __. 

them with I haicpenny, nor i 

O.uinsaiiii '" '^" 

New York. 



^tisenj- 

. LPnbliBhed by Mtum az^ Co., 

-A. BiBT. IPleaae send.)— J. T.,l>ai». 
query or criticism ihall appear; bnt itii 
ipylng ipaoa simply with an Iniitatlaa to 
Q t>elieTe the antnor intend* tvpabtiahing ; 
iCioo onthiapainthad better be Bought ttod 
]— W. J. OsBT. (Thanka for your tbt- 
but we fcBT Che matter i* bardW of aaO— 



apondnit you mention, and othera who think with him* 
would readily enough admit with Tyndall and Huxley 
that ''Che lint alei?'' ia aotyet prnved. bnt their «■> — 

Thought": you see- 
- - ■uT.where w» 






,1 Why no 
.! Nothing be 
' H-aaalool 



_. . i but sadly defmsire. 

) aiilookB more fonJble. 
(.11 IIICtot--KB4. 
U] WenkaRain; B-K3arB-Ktl 



.-better. 

aid probably hare to go u: 
nV raHiTbut B-Kt laeemsationirer. 

(ol AU this, thuDgb it ieolatos the P, ia playing Whit* i 
nunni but hsa ha anything else I 

(*1 llR-KtS, R-B8.ch.*o. , ^ __, 

ji; ll-K 8 might bBTo prolong«d the torture. 

(i'PoriOl 3, BhikaKKtF^ 

(i, ForifSt. K.Kt4orlt4 "" 
',n..a miite in b few more moves ; and If 31. j-^^ 
1^ I|.K*(.hl 33_Etake.B_ Altogether fllack', 



apace fcrbida i 
fre besao wii 

alxoady where 

haven't got to.)— WoLrBSBOBmi, [A very piMtr 
qiiaml you would lasd ua in. How long do you tAink v. 
would be before the disputants on either aide wi 
■ ■ r'a thmatalHr 



h other'a t 
' llael(,be_ 

t, largely u 



(It could do no 
' blyeaoacioiu 

.: bat it iaa 
■^ —- -I of 






I referred to. eqiecially wilhent medical adrice. 

rdent as auch ailments may be, tbey fraqoeatly 

B..., u wfety valves, and theit sudder -'-- 

wndt fct^r )-J. K - - - - 

ihe BRBngemeBla. a. Dependi 
report 01 tTaplaln Qaltoa'a oi- 

W. KiDoudii, (Ilethad* of makini 



._ — _ , . . , , — lahaoIntlinL 

iwhlchhaa besiaddedBlittloni*-^ — .. >. ■ .. - 

Od. I. Dneads oi ' 

itheapeed; Bee t 

_. , w ^ ,^^..... gi making 

pivoeeseB in oui back onmban'. Bee pp. '4tt, 4M, 4M. 
4TG, 19), 819, 8U, S4T, Sll, Vol. X£CIV.j— B. J. B. 
(Vour queaUo)! has bent taawend many Uraea aa fuDy 
as it can be. The niimbar of oella depoids oa tlH r^- 
sielance of the laoipa. Il0stlik«ly yua wiUbanJtouw 
about Bftfen.)— Cbui. (Yon do aot By wlublistd 
lamps. Howeier, makriva battery of 30 qiifi Ma- 
sen'i, and Or what you can do with them. Hy«n bat- 
tery outdde Che bouse. Bead Die presodinsJCev.]-. 



1U0 
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.7\''J\;;v^ ' '•"''■ ^^'"■«» I "'II I'Mvn for 

\ ,',V ,''''"' ■"'■ ^^ '« I'll, iiii II 111 II, .„.,},., I 

^^^" \' •.■ HM ml.. ii„, ,.„,|., ,,r ri,.. .ii„u,..,^ 

*J' ■'■' '!•■"•■ I • Ml ..Hi. i.-nl. .\.,^v. Inn.ii' 
uVV * ^^""'1 ' 'II 'ill. nil. .11 In tln,rnl|,,xv 



'•'< ■ "' » ;i!i«.| II Iniy |nh nf fliJH 



\ 



I 



^ ' ' > .ll.4| ]i liMlU. 

I . jxiii^ ill sinli !■. iii.o.f Inirs nil Mir wiirk. 

^'Mwnj; :in.l .hiMlIiiiir iMMi,!,. Iliriii. 
\ -Nrl :ini| inii> |iliiiiiiig. 

Sfi u;;!»tl\ K\M isl::i'!iiiiul rluiinfi'iii. Mink 
th.-'ii' l«y v;jmi;.'. niul |iliiiii* txartly to 
t.^ iiiu*. l>o iu)t fiuu\v you ran work 
wiihi»ui ir.uiirt' litu's. ' 0. J. L. 



r ,u ..ol.|..,..| ..„ to tho Irad i,i],n,ag shoTiii at 
'''■ '>> ?^ I I V iNNhown :i frrrulo for iron 

liiiii I 'M'liwi i| :if ('. 

M l'i>: :!>il :ifi.l .iv:, ifi hIk.wr u kind of stop- 
v.ilvi. r.iiiili. Muil.il.1.. for nhultinff off thr water. 
A II till, viilvi; am] .1 thu w-utinK, C' ih tho union 
mil uii.l IJ llii. liiiinif, Kthr srn^w for ^^orkinif 
III.- viilvp, ;inil |.' thn t4)j.. In thia valve it may 
1" HMfii Ih.it Ihn wiitiThiiHovorv ihiinccof passing 
ImIwii II tli(. wrrw iinii the top, hut on closi'lv 
• xjiimiiiMh' Iho «Iiji^T^4m it will 1k) awn that under 
\)i*' 111]} iH fixed u li-atJier w-aaher, and \iy turning 
up the top mrt of the \ti1vo tight against this 
wuHhir nil ehancnH of a by-nass is stopped. If 
yjMi (l.MM'ly exainino the tijui of tho lining at Q, 
Fig. 3H;i, and at I and T), Fig. 394, you will see 



PRACTICAL NOTES ON PLUMBING.- 
LXXXr. LXXXII/ 

ry r. J. Davik*. U.M.A.S.P., fto. 

/' ■. ■ :. :'/'M«*i ;j.r,v ;J0.) 

Sorvic?- Pipes from Street Uaina. 

1^" .'-^ ■.■."'.*■■ ^ m.iius «»ni» uniform im-thod 
" ■ -i *■ i i- ;:id. Thi'v ;tn' i»r shi.uld )te 
Ij.:^ .! .: L :;1: ^i .it. iiin.. ami out uf the reiwh 

1: - vltt i'. * .».;-, i^iM- wlien tlie irniund has to 
■ •- 1' ' '• ' *. ; '.y •.'• i}".!- w;ii. r eonii>anv, as in 
Tii^ir.- : .::• :.. •. .;. i; :h\ mstlves. whUat in other 
i^t'" > ".l-. /..'•-' r '-..i" :.- ^. t it di'no. Whin 
-Ii ..V r r •'.'. ' •'. : IxrnN r inv:iri;iMv has 
' -1 ' '- ' ■■ ; r ! ■j.iM'^ird auth'.'ritirs 

: ^ - -, '■ f r ":- .\:- - !2r th«? r.-id. 

-~- *- "•"'-.■■ ' -^ - !.iv :.. l-p.-.>it a «um f't £1 
■ ■ -■'^ ~ '- ".-■ -^- Arv.-r :he w.-»rk is com- 
- . - :. ..- 1 ... r .: _■ .-i •..-. :hv «i:L<ifa<.tion of 
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• 1 . .- '.\-s klr. : ■■■f w.-rk are 
: - ..- • -1 -s-r. .: W.. Ki^. 
- • ■ • - . * '. 
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passage iMrzt-Lxzi liiif eO' k hue fri^ 
comers see k^:«l. Fig. I'.i- . h erefctlv lid^ tt> 
the power re^ -ir-- ;. i.-r - ti* w^:^ fr.21 the 
main int-> iJr.T L-s.v. ltii I ii-r 'jz* ihr.nlA 
oertiinlv n;: -nc :: . iLi.: it. i: I sli^l i-tv t-.- 
pump ih*; Water. It l r;..vr-'.-:».k — "iS :-r isei. 
then thv v«icz ajn^jtmiLivm kit.'ui.*. iiV i^cir <jvix 
8:ikes only, -zik :■!.« vli.l :.;.* l firiirit witer- 
way throucii fi. t? iL- vx iiT Fir. ISri. Thij 
also appli-j£ :•: \aL v^-^ts. I =*iT ddd 
that s-ich "ti-Jl Tiil"-i i^'. =Afc.ir. X: is 

Suite p^sKtCr :. i-i li* L,.iLTri.i= oc^ck 
ic wrong wiv ao:u:— IL*: uv. t: 2ihkz ti^ ialet 
the outlet see Fir. ::.-.. fr: . A is tb» iairt: 
should yon r-ik-r iTtlt inltc. th- f3■^e 'A wiser 
will be DpC'3 lit Ti^T*-. ia.d i-.-rd&rnEXlv win 
tend to keep f: cImm Ir. -^i. jb &aK« t£<e ock 
shoold be rerersed: : !ii ihi ■iittic^iliT' aaj be got 
over by st'Uerinz lir tolji-.t li-t TjiT* to the 
spindle. Bui J 5-j.i. kz. >:-.-.:^rs::^ .^kci! P^^m» 
keep it to yi'iirkli »=.i ikW»v ±r-2i. u^ i*z^ cf the 
water coKpkinj: ti.:--^L i ^.-iri ^f litr tiey 
canniit m^e y:-^ iltcr :;. V.ot:!*^ tic .^.tk is c« 
the scretr-do-in k±d. iisi "Ji- Ai5 «t» --cdiing 
as to whrthtr tlr rfclr- fj_ .-_li Vt i'fxedora 
loose one. Havir.z fA«-i tit *-t rgcrk. r« that 
it is well dowr: i^I ±i*i :rt rf tiis w^t of the 
frost, and in «T:.h s t<-'£rri:-t: vt,^i ft s kconnUe 
and can be eafily re* kr. t.z rtL«*i^k9rsnz. 

The stopco»-k'wiei rxr- ":•: J: «- crc'iai ihoiilii 
W protected with. & ir T*er :-:>-rc;^ as Kii^vn at 
Figs. oS7 dci ->>f . T-i 't.'nitsr ::« dqt a>de by 
J. Tvlij- and S:^::*. &i<l i? -..*E*il =. ziSZt taiU oi 
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:!-•*: thv -r.! f thv '.ir.ir.ff pr:.tr::d£S ir.tc iht 
■ZT.l-T., wh:.h -*:11 pr-rVr^r.t :% >■!:! i:*-: behtjr 

-f th- -.- :r \ w . T^niz:* C. fiz. 5<4.* a=d «. 
r— :-* Tzrr-iK :t thr lirin^ F:z. »<w? is 
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Tits "bdow theiy 

- I dcBs'i *rpw*» 

i.:T. th*. fros is awnt, if 
d'TjdriM'd a box W* 

z "H-u". "lir lii sfcnts down WT 
i^n fcsc iiiir«f.*fi« din urta** 
^=jr :t* •t-PTJr^ ai anvaoo^J" 

ri-skT^ .IX k f .r itiml« cowijjj 
: -c rrcri^f . A^r. . is lite sa«rt,«» 

»2>:r5 ":itf vifcTiii v xhw«»*" 
■ 'TT-T-c : i£ u< TYioeive tk 
F 1^ Fii. .'.S4; (« firiltor 
•*«L-T.ifc. as At B. WK 
>> ^ a^wi. the -cock •" 
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w itli hay, ic, properly protected froiu 

Building SuppUel. 

amply a main tud, aa at Fig. 3 



.nd 



'■Tlio 

lay the main as h parmanent 

the houHe, with a atopcooli on the 

r the atri'et ; the other end may 

b, ciatoni, &u. But On the end, 

bu flxcd a ferrule and screv- 



\ ohovn at Fii 
an oidinury ball valve may t 
rod on. Whon the main is rui 




Fiff.30l 



1 to Lo flxed. There &re hundreds of 
urtd of valves suitable for this purpose : 
T pteTot to Gz ia that shown at Fig. 
U at Fig. 392. 

391, at H, may be seen fixed a firt> 
alve. with lioso und rover ccmplete, the 
which externally is somewhat different, 
isily he nndoretood. It is plainly to be 
the valve A ia capable of shutting off 
, and when screwed up against the t<^ 




the waahur V ba right, the top part ol 
will prevent the esinpc of the water 
ho spindle hole and the sides of the 
pindlc, though some would here i 

m ; but I do not, for the simple rt 

the vnlve A is shut down upon the 



thL- stand pipe and other parts above the v]ilve, 
which will prevent the stand pipes and top inrts of 
the vail a bursting in times of frost, tjhould tlii 
top or boily of iJu; VHlvelio required to be water- 



cup leather, or by the diaphragm fire 
hydrant, us shown at UAFB, Fig. 392, and 
tig. 3!1T, which also illustrates tho melliiHl 
Oif fixing the same with key and hoso in action. 
On turning open tho valve, the wHt<:r will force 
open Uio diaphragm and niiaa up the outlf^t E, 
luid into the hose F D J , £c., where it may 
branch ofF at any number of branches, as shown 
at IJ K, &c. 

The method of fixing tho \7dvc upon the flange 
pipe B, and at CI, will Lie thoroiiDoly undcratoud 
bj- tie plunilier. All that ia to \v kept in view 
is to get suitable ]iaeking for the bedding between 
tho flanges. I sometimes use felt, at other times 
canvas, old bagging snicarud over with red lead 
and boiled oil, at other times leather or india- 
rubber washera. These may be purchased readv 
made, up to any sii%. 1 think tno last named is 
tho beat when the expense is not atudit'd, and 
lor a aiijierioc class oI work. I i^ould add that the 
hose should b(< fiiod on the union F with good 
strong copper bell wire, not too thick, so that 
it inav easily be hound round. Fold it neatly 
round, and ui the one end, which you commence 
with in such a manner that the other will overlap 
it, then bring this end to tho part where you 
leave off, and with your fliers fasten the twt 
well together, or the finishing end may be fast' 
ened in the same manner that a scaffolder would 
fasten the ends of scuffold corda. 



OBJZCT-SLASS wosKma.-viu. 

(By " Pbisma^iqi:!.") 
Yl/lS will suppose that tho lenKS are now 
TV roughed out fairly true a> to parallelism 
round the edges, and due allowance nude tor tlio 
little alterations that will bo made in their thick- 
ness in the proecaaea of truing and smoothing. 
A very simple way of making smoothing tools 
where it is advantageous to avoid expense, and 
when one has plenty of time, is Uie tolloving : — 
Models ore turned of 1 Jin. pine, one for each curve, 
fitting the gauguB as truly as possible, and twice 
the diameter of the aperture of the intended o.g. 
These models are a aimpio J ob to any one having 
a latho ; the eastings should be got as quickly as 
possible, and directions given to the moulder to 
cast them atmd face down, and to turn the 
models round in the sand, so that the coatings 
may be as circular as possible. Fig. 9 gives 
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sections of models. To avoid the expense of 
sorew-cutting in each tool, a block of wood with 
a suitable tlu^d to screw on the post, or bench 
will answer for all the tools, which, as will 
n, are fiat at the liack ; in fact, to more 
f}- matters, these tools may be stuck down 
_)itcb on tho bottom of a barrel, or anything 
that one con reach and walk round. It these 
tools are 'tunni up to the gauges, they con be 
finally trued up by (ssting a plate of lead in a 
ring fastened round the edge ; this leaden pkte 
doing duty all round bv b^ng melted and cast 
on each curve as the last is done with. The 
leaden casting does not fit when cold, but must 
be scraped to touch approximately, so 



of the tool surfaces is not conveniunt, a 
number of broken pieces of old files couient«d 
into the leaden casting with pitch, and 
pr«s8ed on the tool, will, with putit'-nce, 
file it up to as perfectly a sphcrit^ sui'face as 
cim bo gut on the latlie by turning : it is, of 
iCiiiailly try the fit on the 
-aight slrukcii if there ia a ■ 

lar sweeping stroke if tlie tendency is to flatten : 
with Uio hollowtool thereverso ia needed. Many 
years ago this method was used in the trade i but 
now all tools arc made in pairs, and ground troe 
together. This is, of course, the bettor plan tor 
the ttiide. The above directions are suited ad- 
mirably for am^Ltcura. 120 hole emery is a good 
aize to true the lenses up tu finishing tool, finally 
using flour emery of commoroo divided itilA 
two sizes by washing. The lenses aiu held bore 
for the tilling up, and the final calliperiog care- 
fully done, when they arc ready for smoothing 
and pulishing. 

The leuBus must now be cemented to a " mal- 
lut" or "back." A very amply -made back is a 
piece of cork cut somelhuiglike a bung, with tho 
SDUiUer diameter exactly equidistant between 
centre and edge of the kin^'r, the larger dia- 
meter the same as the lenses, the height Jin. 
The tiees must be scored oS to something near 
tlu; curve they sre to be stuck on ; this I manage 
simply by pitching them on the lathe and scour- 
ing them out with cuarao glasspapor to Uie re- 
quired gauge. Fig. ID ia a section of coik back. 
To slick tho glass on, a mixluro of pitch boiled 
and luirdened with fiiicly-siftod yellow ochre, i» 
used ; this comont must be kept BufGd<.'ntly 
plastic by hoatinR to give to the shape of the 
curve with very bttle pressure. A good plan is i 
to warm the tool and glass together, then have 
about ^in. of the )tit(£ alruady warmed and 
spread on the cork, and, placing tho cork cen- 
toally on the lens, gently and lightly press until 
adhesion is complete. Tho pitch ahuuld be 
convex when warm, so as to exclude all air aa the 
pressure is applied. Cork bacWa can he used for 

'J sizes up to 4iin., but ore not suitable for 

luch larger sizca. 

{To ht eoaliHiud.) 
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BEBVICE'S F0I5IIHO EHIFJE. 

tool l-cfore ua, polentcd by Mr. 
Service, of liuw, and sold by jifessn. 
John Kussell and Co., Limited, of H5, Queen 
Victoria -street, London, which will be welcomed 
by tho building tradea as the means of a great 
saving of labour in pointing the brickwork of a 
used with the straightedge, and 
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cuts tho morlar on both sides at tlio Eninu 
moment; it is adjustable to any required width 
of pointing; it performs its work in a very 
superior manner, and in one -half the time. 
The price ia but 3s., end this is saved in one 
day's use. If it will do all that the patentee 
professes it will do — and we do not think his 
eipoctations are extravagant — every brick house 
ought to be pointed. The advantages claimed are : 
«'irfng o£ one-half tho time ocnupiod in cutting, 
d the ability to employ cheaper labonr ; an 
inexperienced person can use it, and the work ia 
accurate and nest in appcaianco. 



AinHIHinH ATn AUSmSTOK 
ALLOYS. 

* SOTHEli process for the reduction of 

■ jniniiun has been recently patentu-i in 

trj-. This time the inventor is Sir. H. 

It iowerth, of Hanover, who also patents a special 

of fumaco. The specification is No. :^G.i,of 

In his first process ferro-silicium is mixed 

with Bud ride of aluminium in proper proportions 

and the mixture is submitted to a suitable r-A or 

melting heat, when the charge ia detompoaed 

' o volatile silicon fiuoride, iron, and aluminium, 

} two latter bodies formingan alio)'. In oi'dor 

obtain the valuable alloy of aluminium with 

copper from this iron-aluminiiHa o-Wss 'CMi'NB^Vjw 

w toucn approximately, so as noi lo is loelteil wi.^.^ ■n«ftj^\si (w^ivw % 'OiiK' '?'^^^,r"l^_ 

deepen the tool. 11 the t>miinB\\.^iBi^>^- TOomj. A w<e».N«'ffl»K&i,-D»=-^»-**^ 
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ftl^',=-.i;i.:-.», Hh-.Ii- !lu' ir>>n will n-liiin but mi iii- 
Kfvi^.-^r.; .in:.-:!!!! i<( Nluiuiiiiiiui. < >ii t)ii< miiM 
<i\'.;r;t !';.' .■■!-l>i'r>l>tvii.v mid inni »i.[iiirilp oul 
\B *!:,■;■. i ir^itsiiT th.it Mh IhHiii's ran U' niidily 
w.■l4;.^i. Iv.;-lii'i'<>ftlii- imn' nlnminium-lluiiridi', 
.■;\. :;:.'. <>l:^hlVl■lln in lutmv, iiivr Ih> nilvun- 
tiiiK\-»'i . '.v-i'ti-t >'>L If uluininium chloride tiliv 
»'.*. K' u>~ :. in lhi> blliv «i*i' nlii-on I'hlurid'u 
»x:i -.f.:: a'::!!'.::tiu-n nt'.i'v nri' fcirmoil. {Ir aipw 
F'lri' Kl-.n^iiid Aliiniinliim tlutiriilr, or iTyolito, 
t-T »:u:r.:;::uni ilil'tiiii' may bo iSKd, whi'ii pun 
iCsr.-.ii::uni in oVtuinrd. In tho»n-onil pnx.'1'si thi 
ooaiy<un>t i>t aliiminium irith chlorine or llunriiK 
JtwnpMAl K any luiaiu fntt> n vnliitilo atilo h 
ir.'ifta, ftninj;!y 'h^^jlod, into conlni't with n 
dixlun' k<f 6i \\utM i>t uarbiMuiIi' of WHin, 2K piirts 
of aMm anil III [Mr;* of ■.■hulk, vrhh-h i» iilmi in :i 
fci^V.y hfai.-J iv-ndition. From ttiii mixture 
(kviinm i* diMnjsiiA'.l. and (hi* ivdiii-m ihc jpiscoua 
flui-n^ or thlkiHiti' ot aluminium in luch u 
Bur.iu'T tlu: :ho m»..'«iil tiidium f^iiGmli.'a ire-: 
aluir.iniutn fivm iho fluoride or chluridi: iia the 
«Mi Kny tv. In i<Uix of the aburi' miititiv 
iit'.T fjitaMo mixtuiva which [iToduce Bodium 
■My V emplovid. or mixtures may be aJai ad- 
»»=;ACft?a*'.y uvii from whirh ptitiiawum ia 
tcTSii-l. la ,tr,o;ht'r procoiw tho nowly invuntod 
fcisi.j BJiV Iv advanL-i^ttMuIy emiiloywi, but 
t!i# ;7.-CM*Eiiy >lf:> Ik vatried on in a I'ruciblu 
CT <zhtr t-jxtu-.t. Thi- fumave in question 
<v=Nf:d of ;hiv(- iii^tt tumucm made of Bra- 
KKKiCtT naMi^:. two of whith iire mnde 
to it.5; iy ir.-:.i;i5 li lomo contrivumv, r.j., 
i i".;nv;i 0js;-ir;r. t ivor. Thi'se fnmurus com- 
E:3B:..u:i with :]:<■ «!i*r funwco by diAnnelM. 
whi I'h la K il ■■■.l bv »I:J^J. Blast pipt-d arj 
tr-ti '.o :t. :f :h.- fura:uvs, and all three an 
feel wi;!: ■iij.hir^"-; apvrturM. Short tubes 
c::L::^^:i wL:>. i t:i.>jm reienijir admit etaiai to 
li^ :w; Jani', *. whiA art filliNi with gome 
f^Mlli i-iil. -.f.. ok'., iud by the admisiiDD of 
— * *'-»*; are VljaTi vvry hot. The cotcts are 
n*i=Ti::.. :if; i -jv. The middle fumaco is then 
.i-iTj. iw:;i:bjBe-..h\rse*in proper ordiT. The 
fct; -Lirr-: ; .r.*:*:i :i j miitnre uf carbonate of 
»'i\ Xi ■.'. C'.', — '.'irb«i L' — Sulphur ;s' -r 
AI-.:=ir.i A'.,*". . ri.6*«0Bdi;hanreisiulpliat.^ 
-i ^^uin^. :h- -.LLzi charjre a llux, i<rcftiia1ily a 
=ir::r .: '.1.-; iLIvriie* of «oda and pobi»h. 
Tli) f::=i:- =:>: :-5 slrMiily ki;atiid at Ihc 

■-'L-^Si ■.z.-JL. :,i-. »> that it c;sit« to the lK>lt'jra 
v:^ :!-. *■-—'- .- .'.}ce. A mixia^ ol the I. blrge^ 

ir^-rz. Z.I. --i ::.= "j-; cii t*. A ijitaUe 
-■.j=*_;_- .; •-■..ir . ii -..r ±i-il\-!^ wki'.h sitrcuda 
"-«J :■■; :i.T i-l.wii^ ■„<! usi j.i«ttEHeB 



.:4:±.'^if'.:=»l daring' their 

■,t1 :51> li.'': Uird farnate 

Tii^ Hxlf h^sk'.^-d ¥>Ki, 

l-ir.^TKi, ad upon Ihc 

:•'. tLifz*! br-viki u;. into a 

.-- r£'':2dt; aad alun^inimu 

^. '^j jti'tAU «I the ie!»n'l 

1^'^^:^ . fr^ metallic 

I't«»lr.r int> the melting 

■u. =.«::. »r.i, it ittiS'lnwa 

Ti'.. will .-(::; tiii (aa',no( 

'Xi.'.u ;i.t j[ii!.-it ^fesented 
t>'. ly 1. :he MO'j::d fojiui'.e 
I't 1.'.^ Liiifig' Leen kept 
:i* jK-.taw* are KptaWJ. 
: ; -i'.uU;'- a'll^de, pnrj 

■.■.'.[':.:.': -.fj.-.Iisb. siIpMde 



THE SIS GATEWLT3 OF KETOW' 
LESQB. 

Ar tho racent diitribution of priiai to the 
stuilctits of the fiirmiDgham and Midland 
IiiBtituto, tjir Vi. Thoauon, the preaideut, deliverad 
VI aildnns, of which the following ia aa abatiact: 
He said, in commeuciuff, that if he were asked 
cive tho lubject of bis addrcu a title, hsmi^htcall 
It " TliB Sii (latoways of KDOwledRe "—that sub- 
ject being closely connected with the stuiliea foi 
whicli the prixes hod just been presented. The 
qutution be was going to ask them to think 
of was — What ware the means by i 
the human mind acquired a kaowfadgo ot 
external niatter? JohoBunyan likened the bu man 
lill, nlf-contaJDed, with no 

._ . JO with the outer world oi- 

ccpt by Stb gatei— vii., the eye gate, ear gate, 
mouth ^tfl, nose gat«, and feel gate. Buuyaa was 
eleuly in want of a word there. He used foeliag 
for the sense ot touch, a designation which to thu 
, <timeHK> coQunooly used that he could 
acorcely accuse it of being incorrect ; at the same 
time, uie more correct designation oiidonhtedly 
was the sense of touch, Tho late Dr. tloorgo 
Wilson, tint prafesnc of teohnolo^ iu the Uui- 
Tersity of Edmburgb, wrote, sometime before his 
iloath, a beautiiu] little book under the title of 
Tho Five Gateways of Knowledge, " in which ho 
quoted John Bunyan in the manuer ho had indi- 
cated. He liad said, however, six gateways of 
knowledge, and he must try to prove that we had 
-'- —ases. The six senses 'he intended to explain 
the sense of sight, the sense of hearing, the 
of smell, the seme of toita. and the soiiss of 
. The sense of touch, howerer. muet be 
divided into two departments. The sense of tonch 
■ery diilinctly of double quality. Ifhotookup 
a paiticulor body he peicoivod a complication of 
scusatious, a certain sense of roughness, but ho also 
perceived a Tory distinct sensation which was not 
-' roughness or ■moothness. There were two 
isations. It he dipped his hand into a bowl of bot 
cold water, the moment he touched the water be 
rceived a very distinct sensation. That was not 
lenaa of raughnesa: The seusation of the oold 
water was compaiable with the sensation of heat, 
although it was opposite. Still it was coni]iarablu 
with the sensation of heat. He was not going to 
say thej had two sensations in that department— a 
sense (4 heat and a sense of cold; ho should en- 
explain the sense of heat. The per- 
ception ot heat and cold were perceptions of 
-^-'-treut degrees of one and tho same quality, but 
; tho quabty was difForent from the sense of 
;hnesa. The sense ot roughness was the sense 
orce, and the six sonses wbioh he wished to ei- 
" otsight, tho senao of hearing, 



Genecars tables of mortality. One o: 

beautiful results of mathematica was thn nuui ui 
ing to the eye the law of Tuiatioii, kowaver 

compHcatad, of one independent Taiiable. 
Light we know to bo an influence on the retina 
'the eye, and though the retina on the optic nerve, 
1 influence depeodont on ribntions, whose 

froqueucy was something between 100 million 



ioa vibrations per second, and beyond that there 

lot perceive at all— be holieved diel perceive, but 

. vividly — ultra-violet rays, knowu to chiefly 

by their photographic effect, bnt known also by 

ly other wonderful experimonti that within the 

thirty years had enlarged our knowledge of 
light in a marvellous degree. Invisible rayi of 
light falhng upon a certain kind of glsw glatn 
tin^ with uranium metal, c&ameleon gltM— ^vo 

'• ■• -"- " ' 100 of all other rays, a myslenons 

realiug in thiit way their prennoe . 






!, these 



ot smell, tl 



, and the sense of force. The seaBe of force 
the sixth sense, or rather tho senses of beat and 
e were the Bonse ot touch. Ho had hinted at a 
pooible seventh sense—a magnetic sense. He 
wished, however, in pasaiug, to remove tlie idea 
le was in auy way supporting that wretcliod 
grovelling superstitioo of animal magnetism, 
udritlnlinn, mesmerism, or clairvoyauce. ot which 
thejlmnl so much. There was no seventh sense 
of ue mj-stic kind. Clairvoyance and so on was 
the icsnlt of bad observation chiefly, samowhat 
mixed np with the efl'ects of wilful imposti 






lind. Iftl 



..'.■^■.w* 



-. 'f'ijitU^^ifUph^iT. 



distinct magnetic sense, it was a very great 

wonder that there was not. The study of magnetism 

study of a very recondite subject. Oao veiy 

wonderful discovery that wan made in eleotno 

magnetism waa made by Faraday, and worked out 

ry admirably by Foucauld, an excellent French 

perimenter, showing that a piece ot copper or a 

piece of silver 1st fall between the folds of a mag- 
netic field would fall down slowly as if through 
mud. Was it conceivable that ifa piece of copper 
could scarceiv move through the air between the 

Eil'j at an efectric magnet, that a human being or 
(ing creature ia the same position would expeti- 
tuce no effect. Lord Lindsay got an enormous 
magnet, so huge that the head of any person 
wishing to try the experiment could get well be- 
tween the poles, and the result ot the eiperimeuls 

perceived. He, however, did not admit, ho did not 
tECl. ttiat tlie invcatigation was completed. He 
could not but think that the quality of matter in 
the air, which produced such a pradigioDB effect ou 
a piece of metal, could bo absolutely without any 
—it was ctrtainly not without any— effect, but that 
it conld b? absolutely without any perocptiblu 
effect whatever on a living body. He thought the 
experiment ni worth repeatiug, worth examining, 

—'■-*'■ ■ an exceedingly powerful magnetic 

— ...i_ _o__. ... ^ Xiving 

thera might be a seTeath, or magnetic, sense, and 
that' it was possible an exceedingly powerful 
mignetic effect might bo produced that conld not 
be explained by heat, force, or any other scn- 
■ati'iD. He then referred to the sense ot hearing, 
, dcKrlbiog it aa being distinctly a sense of varying 



preasure of air. The increase of prasaaro one ex- 
perienced on going dowo iu a diving ball was ab- 
solutely paiuful to the tympanum. 

An example of graphical illustration mi^t be 
taken from the recent mathematical treatise placed 
before the ^ritiah Association by the President 



tics, they bad just " oaeindepen- 
uDuii miiiiuis Lo deal with, and that was air 
preasare. Any ouo thing that varied was an 
mJependent variable. Don't let them imaginethat 
mathematics waa harsh, and crabby, and repnlaivB 
to common wnae. It was merely the etberBalisatJen 
ot common sense. Now, in a thounud counting 
bouses and business places in Birmin^iam, and 
London, and Glasgow, and Manchaster a curve — as 
Professor Caytey painted out — was npilarlf umd 






iable. 



' high, 
. -gistrar- 
t the moat 



altered colon 

The discovery with p „ . 

by Prosessor Stokss, and the property was dssig- 
nated fluorescence. It bad since haen discovered 

los of the same phuiomannn. But 

there were other rayt which we did not peroeire 
by our sense of heat, and which wa called heat nys. 
It should be remembered, however, that the ra^s 
we called light had heating eifects. Badial 
md light w^ro one aud iudiviaible. .They 
not two things, but were identical. Take a 
-hot kettle into a dark room and look at it. 
could not see it; but let them bold it naai 
tHce, and they would receive it by what 
, in bad called " Feel Gate." Put the bUck- 
hot kettle near the eye, and tho eje perceived it — 
they perceived it but they did not see it. To deflns 
light:— 

what they peroeived was light, if they saw 
.t as light, aud it they did not sea it, it was not 
light. Badiant heat was light if they saw it. That 
neant that radiant heat had differences of qaahty 
-there was radiant heat tiiat they could see. and 
idianlboat. When was radiant beat lizbt r Wfien 
the frequency of its vibration* wai between 40 
million millions per second and SiiO mUlioa miUtons 
acy was bolow 400 



ions per i 
When 



miUions , 

light, but became what they called the ultra 
at ray», the actinic or photographic rays. Tho 
t sabtla ot their aenses, perhjips. was oight, and 
1 came smell and taste. Prof. Stokes recently- 
said he would rather look upon taste and smell, and 
sight as being continaous, because they all dealt 
with molecular actions of matter. Prof. Stokes 
would rather couple those three togethorthan ho 
would couple either of them with the other senie. 
Perhaps they might know more in the fatora. 
Perhaps soma of Darwin's sublime speculations 
might become realities to them, and th^ [night 
perceive a cultivable retina all over the bo^. They 
had not dona that yet, but Darwin's grand idea 
;urred to tbem as suggesting that there mi^ht be 
absolute continuity between the preception of 
radiant heat by the rvtioa and its preception by the 
loieofheat. They most be eontent for the nreaent 
u-.j;^-_^'-._..j 1,. oflightand 



I make a distinction between the « 



of heat. With reoard to the nxth se 

. . L . _ . 1 been vahemenUr af 

physiologiita had very streDuoualr r 



Bhementlr attack^. Thv 



of f orco, he had b 

' ' ■ ' ' - " Tcrr strsDuousIr 

tba same as Oia 
waa axpsrienoed by a 

Cion feoting hii way in tho dark, and bringing his 
d into contact with some otwtwh. The lattdr 
was undoabtedl; a aenas of fome, but so also, he 
coatended, waa&e m ~ ' 
ue«i irtdch ware a 
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glua or B lumTi ol sugar betveen the Gngei and 
thumb. The l>tt«r hod beau called by the phvai- 
aiogiaia the"tB£tile" uhn, but that term iM not 
much euiigliten them, niuce tactile Bimply meotit 
bdoDginK to touch. The perceptiou of rongimen 
WBB eqaulj a precaptioii of force with that which 
had been oalled the muHiular Mnie, Duly, imtead of 
the place of application of the force being distant, 
itwai distributed otct tea or s hundred thotuaud 



PBKKY 8CIEHCE LECTURES AT THB 
"VIC" 

THE flnt of a series ol popular lectures 
sdentifla subjects, deUTored under the a 
pioes of the Gilchrist Truat, was given at the Royal 
Vietoria Coffee Hall, Waterloo-rood, 8.E. 
Tnsiday week. Mr. W. Lant Carpenter, F.'^.a., 
was the lecturer, and had selected as hu subjeoi 
for Uiat and the lollowing Tuesday evening " It 
Water, and Steam." Vumerom brOliaiit eipei. 
ments were performed, and were alternated with 
nepre eentations of natural toeanTj, snow and ' 
-arstali, &o., thrown upon a screen by the o 

hydrogen Unteni. By these means, and the 

m the lecturer of familiar terms and a popular 
•fyle, tbe interest of the numerous audience was 
well sustained throughout the evening, and wot 
demonstrated by the applause which greeted the 
experiments, which paued off without asmglehitch. 
Mr. Carpenter said that his subject was water, 
ID its thrvefold conditions of " Ice, Water, Bod 
Steam," or its solid, liquid, and gaseou 

He proposed to treat it that evening 

chemical point of view, and on the following 
Tuesday tnim a physical point of view. All simple 
forms of matter rewmblM water in their capacity 
te assume these three states ; the heaviest metals 
and the lightest gases could siitt either as solids, 
liquids, and gases, and the condition in which they 
J ■■■ a question of relative compression 



to past tn 
I. Piotet, 



appeared won 

uid temperature to which they 

Even hyitogen, the lightest of ijl gases, 

"It two or three yean been demonstrated by 
tet, of Geneva, to have a liquid, and, -- 
eeqoently, a solid form, under eitreme pre 
and cold. There were about 7U simple sutut&uu-, 
i.t., substances which could not be resolved into 
other more elementary forms ; they included the 
netals and certaia gasei and other substances, and 
uo alterations hod been made in the list far threi 
cwarters of a century. Water waa not one i 
these ■■ elements," but, as Cavendish showed : 
1781, was a compound of two gases, oiysen oi 
hydrogen. Its composition was one of the mo 
certain facta in tbe whole lange of chemical Icnov 
lodge ; WB could prove it in many ways, and could 
both reduce water to its elements, and re- 
constitute it from those elements, as he should 
be able to demonstrate. In whichever state 
we found it, the compositioQ was precisely the 
same. Having exhibited magnifled drawings of 
snow eiyatolB be showed that all the beautiful 
figures they displayed were based upon cii-Bided 
forms, and these hexagonal forms also existed as 
orTstalliuo prisms in blocks of ice, as Prof. 1^- 
dall had shown by passing a beam ol electric 
light through masses of ice. The hexagonal con - 
section was a chaiBcteriatic of the ciystallisatjon of 
water, just as the cubical form characterised 
oommou salt. Returning to the subject of the 
OOmpoaition of water, tlie lecturer showed that an 
easy way of proving its coropound nature was to 
place the wires of an electric battery in a vessel of 
water, when bubbles were given ofl and tho water 
slowly dimiuialisd. These bubbles, if collected jud 
"""■"■"■^ Tould be found to consist ol oxygenand 



very diffcreut qualities. If weighe^they would ba 
foond to be in Itj parts, IS parts of oxygen and 2 
of hydrogen ; if measured, hydit^n represented 
two voIumL-8 and oxygen one, whidi, when com- 
bined as water were so condensed as to form but 
two volumes. When the water was converted into 
steam the relative proportiona remained precisely 
the same: but its bulk was so augmented that a 
cubic inch of water nearly filled as steam a cubic 
foot of apace. Oxygen waa that dement which 
sustained life and combustion, and constituted, as 
they had seen, eight-ninths by weight and one- 
third by volume of water. By numerous experi- 
ments' with ignited tapers, sulphur, phosphorus, 
steel springs. Ice., Mr. Carpenter showed that 
while lubataiices burnt rapidly and brilliantly in a 
yaaael filled with oxygen, the gas itself could not be 
ignited. That aubstanoe* bnmed in proportion 
to their affinity for ox^en, and that tbe ' 
facility of burning was pnniartional to the 
extent of surface exposed, wen facta damonstrated 
bynunurona experiments, even lead when finely 
levigated butninr by simply throwing it down as 
powder. This espluned the caon of ipontaneous 
oombnation in neglected heap* of oily ootton waste, 
and oUm floely divided subatances : they slowly 
Bbaorbed oxnen from th« air, and at length burst 
into Same. Hjdro^ «> was very diSerent in 
immf of iti propertiei. It* most temarkable fes. 



a taper was at once extinguished when put into 
vessel containing this gas. The water in a shallow 
vessel could be decomposed into its gases not only by 
electrical current, but also hj dropping into it, aa 
was shown, pieces of the metal {wtaMium, which at 
once seised on the oxygen and ignited, burning up 
the bydrogeu. Or the two gases, when mixed in 

{roper proporlians in a tube, could bo reunited ; 
ut for this, beat was reoQired to start the action. 
Having brought fucb a tube uear a gas jet, a loud 
report waa heard, and the lecturer remarked that 
the inner surface of the tube, although previously 
dry, would be found bedewed with moisture. Tbe 
uoitiDg of the two gases was always attended with 
a violent report. Colliery explosions resulted from 
the impure hydrogen given out 
seams uniting with the oxygeii it 
mine when a light was brought to it. They 
were prevented by keeping the light from direct 
contact with the hydrogen in the mine. ^Vhei 
jet of hydrogen ga»— the common gas in our moi 
was for practical purposes hydrogen mixed with 
carboo, and would illustrate the pomt^was fed by 
an inner jet of oxygen gaa, aud ignited, it burned 
with intense heat. This was utilised for fusing 
metals— Mr. Carpenter melted and burned some 
steel springs in this combined jet — and alsc 
for the production of the oiy-bydrogen light 
by which the views had been shown that evening 
a cylinder of time being so placed that the fiami 
rendered it white hot. This was shown on a smoUei 
scale on the platform. Passing on to another 
feature in the compneition of watsr, the lecturer 
explained that the difference between hard and soft 
water resulted from the greater chemical impurity 
of the former, which held lime and magneoia and 
other salts. For dietetio purposes ths hard water 
a preferable, and more palatable, but for washing 
was less auitable on account of the waste of 
soap. It could easily be sirftaned — a ready mods 
being to put soda in it. Where there was doubt as 
to the b^thiness of water, it should be filtered. 
This would remove all matters held in suspension 
the water and acrnted it, but hod no effect upon 
ose matters dissolved in it. The chief danger in 
iter was liability to contamination by the ad- 
mixture of sewage. This impurity could be 
entirely removed by filtering or even bailing— an 
excellent precaution, but could be detected in a 
ready manner, as waa shown, by pouring into a 
glass of water a few drops of permanganate of 
— 'ih— " Condy's fiuid." If the water were free 
orgaiiic impurity it would retain its charac- 
teristic and beautiful tint of reddish purple for 
' daya, but if polluted with sewage it would 
. -_ly fade to a dirty brown colour, the period 
occupied by the change exactly measuring the 
degree of impurity. The lecture waa closed by the 
peilormanca of some other eiperimenla amidst con- 



BRITISH ASSOCIATIOH. 



M' 



SELATITE BX?OBtr&B WITH 
VABIOVS SIAPHRAOMS- 

DUFHBAQMS, or central stops aa they are 
frequently styled, are used for increasing the 
sharpness of a pictnre which oombines near and 
distant objects at the margin. I will not attempt to 
explain everything about diaphragma in the oom- 
psss ofa few lines; on the contnry, theinstruo- 
will be brief and rudimentary. In the 



diaphragms do not select one of lener aperture than 
can safely be adopted to produce tbe result— sharp- 
Suppose ft>r a test ttiBt we have tried ' 



teoondatop o 



a Horriion wide4ngle view Ic 



ABSI&ACTB OF SEFO&TS, 

PAPERS, &c. 
Pratoplaam and the Cell WaU. 
R. W. GAKDNER read a paper on " The con- 

. . . hrough the walls of 

vegetable colls." As the result of his investiga- 
tious of some fifty bpecies of palms, and typicBl 
representatives of other nrdera of plajita, he found 
that the cells were placed in communicBtio& with 
one another by means of delicate threads passing 
through the walls of the cells. After alluding to 
expenmenta by other inveetigators, he said thsra 
had been all along an accumulation of evidenon 
giving more and more weight to the idea of tha 
unity of the individual and the working together 
oi its various apecialised organs. The mveati^- 
tion showed that in each separate cell the relation 
between cell-wall and protoplasm was one of a 
.7 u;_j.i.._ L-j V v,.S.._.. ^-agiood. '- 



closer kind ti 



. the plant and tha 
uuuuu oiuD auuHu K> UO possossed of a common 
life ; and now the statement that in animal liis 
there was a dillerentiation of the protoplasm, 
while in the plant there waa only one of cell wall, 
could no longer be held. They were now in a 
position to get a clearer insight into such 
phenomena as the downward movement of a sens 
tivB leaf upon stimulation; of the wonderful 
action of a germinatinB embryo on the endo- 
sperm cells, even on thoso which were moat 
remote from it ; of the action of a teodril towardi 
its Bupport ; and of a series of phenomena in oon- 
nection with general cell mechanism too numeron* 
to mention.— Papers were also contributed on " Tha 
BeUtions of Protoplasm and Cell Wall," by Mr. 
F. O. Bower ; on '■ Protoplasmic Continuity m tho 
Floriden:," by Dr. T. Hicks ; and on " The Intar- 
cellular Connection o( Protoplasts," by Frofeaaor 
W. Hilhouse. The latter gentleman concluded that 
protoplastic threads connecting neighbouring pro- 
toplasts are present in such widely different and 
diffused stmcturos as sieve tubes, leaf pulvinus, the 
pith of resting leaf-bud, and endosperm of ---'-- 
that in the contraction of ths protoplast in 
plasmolyais those threads would normally re 
unbroken ; and that they may serve to tranamii im- 
pulses from one cell to another, acting in thia waj 
somewhat like a nervous syatem.— Dr. Car- 



because they went ti 






iS very fundamental cm- 



were everything. They had been ci „ 

ceive that there are a great many forms of animal 

and vegetable life which never arrive at the dignity 



of cell form, Tht 



i^'z: 



which tl 

.. _, .- animal protoplano, and th 

generally coming to that idea i ' ' 



of exposure tor the Beebe plate is three secoii< 

BOW the novice naturally desires to learn what rela- 

the several diaphragms hold to each other so 

he may be guided, iu making exposuree, to 

have them of proper relative duration. Be guided 

?the following rule : Aa the square of the diameter 
the aperture of one atop is to ths square of the 
[iametsr of the opening of the other slop, so is 
the length of eipoaure given with tha first to the 
luration of exposure with the second. 

with the leui previously mentioned 
brand of dry plates, using tha third 
■mallest stop, tiie diameter of which is ,*)!f of inch, 
we found the suitable time of exposing to be three 
seoonds. Bequired the time of exposure using 
tha next larger stop, which has a diameter in 
the opening of |'V,i of aninch; ^o Bquared=C*2^ ; 3j 
iqnared= 1,225, a proportion of nearly 1 to 3 ; 
thaiBfore the diaphragm of i\!i; opening will require 
sn expoeure ol the plate of 3 seconds divided by 2. 
Result, li aeoonda. 

Prablem : — If tha opening \-,^^ requires 3 seconds, , 
what, with tbe same lens, will an opening i*,'V ' 
demand? 25 squared=U25 ; 45 squared e 2,025, a 
proportion ol atnut 1 to ;ii ; 3 secouds divided by 
III, gives a result ofa trifle lesa than 1 second. 



atructure. This oootinuity of protoplasm WU 
really just drawing the lower forms of the two 
kingdoms into closer approximatiou ons with tha 
Dthnr. These investigations illustrated the lar«a 

Kneral views to which they were coming of the 
odamenlal concepCiou of life, and, on the othol 
hand, they showed the superioiity of the modem 
method 1^ microocopic iuvestiganou over the old 
method. 

Ohamlatry tn Elamantary Schoola. 
Mr. W. Laot-Caipenter contributed a paper oa 
llie Teaching of Chemistry in Elementarr 
Schools." At a recant meeting of the Physiou 
Society ho brought forward the system of scienoa 
'ion in elementary schools as praotiMd 
aow for some years in Liverpool aud Birmingham. 
The essence of his ayatsm was the employment of a 
specially -appointed expert, who ahould go from 
whool to school with his apparatus, repeating tha 
same lesson in each. The lessons were oral, no 
text-books were used, and the pupils wrote uotei, 
which were revised by tlie demonstrator. In Bir- 
mingham a very good central hiboratory had 
recently been erected, where the stock of apporatni 
necessary for the lessons in elementary pbysiei 
waa kept, and it had also been fitted up torinstruo- 
tion of a somewhat more advanced character in 
physics and chemistry. A good deal of useful woifc 
had already been done by the advanced pupils and 
HOme of the teachers, under the supervisicu of tha 
souior demonstnitor, Mr. \V . Jerome Huirison, 
F.O.S. Mr, Harrison had lattly commenced a 
general system of instruction in chemiatij 
analogous to that in phymcs, aiuce chemistry toe 
the first time now lormod a part of the Govam- 
~But code. His idea of the proper system, how 
er, was (1] attendance of the pupils at a ooD< 
elementary schools, well illustrated with ciir 
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two ocunct to bo i-onancci to tho CQinTnon elements 
will tlieii coiniioiiiiila) : (:S) ulhinl conrao, mainly 
eipcrinicutnl, :iiic] nticu|ii«d mnie or leas with tho 
analyeii of liniplt] Hiltetniiccii. As at proMut with 
plij^in, tlic flT»t "I (hose aninnn H-nu1d not be 
enten J iijiod until the iiupil liuJ ihu»»1 tha fourth 
rtuulniil ill the thn.f^ It's. Grciit importaiico was 
Attaclieit by Mr. Uimwiu to the full reproduDtiou 
of IcctiircB iu notee, illuatruteil b; ruugli iikclchea 
of appamtus, kc. 

ABtTonomlcal Obaervatioiis at High 
Aliltudes. 

A noto ou some recant astronomical obaorvtttiouB 
■t hifih i^IovntinnB on the Andes was contributod 

SMr, Batph (Jopiiliiiid, rti.lt. He gave au ncoonut 
some nitrouuniicul exncrimcnti muilo at various 
iMightii in Prru niul Dolivia durini; the first bnlt of 
Qm year ISiKJ at the east of Euil Crawfonl. At La 
fax (elevatina IS.iKnft.), tho author nn- stoig vith 
ths naked eye iii Hpiti of tlie %ht of the full moou, 
Owtam with diHirultj-scuu in Europe with artificial 
■id. At I'lino (ia,..U(lft.J, Kanopua, Siriua, and 
Jnpiti^r were viaiblo to uiiuidi'd vinon from ouB to 
twoufy-Hve minutes^ befoca aiutset. A uumber of 
mull uhinetiry nebuliR and ataia, wUh very ra- 
markablc apcclra, were found iu tho aouthoni part 
of the Milky Way, by aearcliioj; with & prism at- 
taeheil to a (iin. telescope on Proteefor Fickeriug'a 
plan. The mnat remarkable atora ahowed spectra 
of little more thau tiro bright lines, one near D, 
. and one hcyDod F, with a wuto length of 4t>Tmm., 
which tho author, in conjunction with Mr. Luhse, 
had observed iu the spectra of Tarious Dobulic ; 7 
ArgOe IB a atar of thia type, with tlie addition that 
the line near D ia three- fold. Several cloas double 
(ton were discovered. At Viuoocaya (U,3i)0ft.) 
the solar spectrum was very much increased iu 
brightness nt the violet cud. The aolar pro- 
miueucca were aeon with nearly equal eaao in C, 
D:!. Fi and 'H-/, With a amiiU Buectroscope n 
number of lines were visible beyond H and H,. 



obserration had been conflrmed by some observers, 
while others bad failed to obtain evidence of it. M. 
.fuusscn wiahod to establiab Ihe point. Ue IhouEht 
that the failure was due to tho fact that tho 
telescopes used by moat observers had too amall an 
aperturo compsjvd with their focal length, ao that 
the amount of light received by the alit of tho 
apcctroacope was very small 
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irresj«nded to 



, r were any . 

diBcemible in the spectrum of the Kodiacal light, 
•Ithoueh that light was siifKcicntly bright Co be 
Tsry obvious whciii the moon waa eight daya old. 
At Arequipa (7,.)liUft.) the relative humiditj- of the 
ftir was as low sa L>0 per cent. , end not much higher 
&t other stations. The nuthor believed tliat an 
observatory might be maintained with great facility 
at a height of between !J,(JOUft. and li.OdOft., the 
, night temperature beinij little below the (reeling 
pomt at Buy season. Boyoud that height ~ *- 

creased elevation of Ifioft. mughly 

, a fall of the thermometer of T F., i 
of the barometer of Ain., ao that at l.^.Ollo'ft. very 
arduous winter couditiouB were encountered. The 
author thought, however, thut in the early summor 
an eiperimontul sliLtinn mi|;bt bo maintained for a 
fawweoka as hi^h as lS..'i(>Uft. Pieces of apparatus 
two tons in weight could rcailily be transported to 
anyot tho stationa up to 14,340ft. 

Beport on Undergroand Waters. 
Mr. C. E. De Rjinco praacnted the report on the 
underground waters o( England and Walea, in 
which it was stated that much remained 
to be done iu regard to the circulation of under- 
pound water, eapeeially as to tho influence of varia- 
Gon of barometrical pressure on tho volume of 
■pringa. The propm-tion of the annual rainfall that 
waa absorbed by different classes of rocka was a 
nibject that also required further examination, the 
qnantity of water a rock would yield being no 
measure of the quantity of water it was capable of 
yislding. Mote observafi^ua were required as to tha 
action of faults in acting as ducts, along the face of 
iriiich water was constantly passing. Tho facts 
llreadv obtained pointed to faults offering no 
obstacle to the free paBsage of waters which, oven 
If locall}' obstructed, invariably found theii woy 
terough cracka eilBiidiug acrosa the width of the 
tkult to faults traversing thick abalea and elaj'a of 
•ay age. Permeable rocka below the permanent 
wat*r level might be regarded as reservoirs, the 
oabic contents of whicli was limited by the size of 
^■ces betweeu tbo grains and the width of the 
nattre and cracks by which the rock would be 
famversed. — Mr. Ualdwin Latham, in the coarse of 
Oe discussinu which followed, referred to the 
cbaarvationB he had been making, and said he 



Sdth 



itching of certain places 
^u. I'he subject was a most 

-. — ig tho question of public 

as wolt OS public supply. 



w under his oil 



S. Janwen on th« Solar Corona. 



ring the 1 
The f. 



■to Caroline lalaud. The followi_j, _. .. 

bI the Bubatnnce of hia remarka:— The effeeta, 
Jm n.id, might be due either to the sun or to the 
earth's atmosphere or to dilYraction by the moon, or 
■to aiombiDBtion of all the»». and it waa a difficult 
matter (o decide between them. In 1H7U he had 
Hen, for tho Srat titnt-, dark lines iu the spectrum 
a^^fcvnum — iodicatifl^, juobablv, the existence of 
ma/tercapab/e of reffectiog ibeaolax light. This 



'lug veiy feeble. M. Jan 



1 used a lens 



of .tO centimetres aperature, with a focal length of 
l.W centinietrCB to form tlia image on the slit of tho 
spectroscope, which was ono which admitted a large 
quantity of light, liy means of an ingenious 

igement, it waa possible to observe with onf — 

■ 1, whilethi 



at tha apectroseope, while the 
tho finder the part of the c 



from tho corona is strouEly polarised, 
the conclusion that tho corona appeared to have a 
definite limit at no very great distance from the sua. 
Ho thought that the effect obBcrved in some photo- 
graphs, in which the ci — ■'■ — '--' ■- 



OeoloKloal Age of the North Atlantlo. 



of tie AOantic Ocean, that 

being tha region towards which the strata sweQed 
out ou either hand, while the replacement of the 
sediments bylimcatouo indicated the poaition of the 

Western America. In a similar manner, dealing 
with the carbouiforona atrata, he showed by a 

the sedimentary strata swelled out in the direction 
of tho Atlantic ahore, while they thinned down or 
poaaed into limestones in another direction. From 
tbeaa and other considerations, ho inferred that 
throughout tha Aiohican, the lower Siluriau, and 
the Carboniferous epocba, the regions of North 
America on the one hand, and of the British, Irish, 
and Western Europe, were submerged, while a 
lar^part of the North Atlanticaroa existed as dry 
biud, from the waste of which these great torma- 
tiona had been built up, and he urged that if such 
were the case the doctrine of tbo permanency of 
Oceana and contittents, aa tested by the cose of the 
North Atlantic, fell to the ground.— Dr. Carpenter 
aaid that the conclusion he had come to from the 
Chalkager expedition was that the bulk of the sea 
below tbo present sea level was to the bulk of the 
land somewhere about 20 to ouo. He thought, 
taking tho elevation of the ditFerent coutineuta 
altogetiier, an elevation of 1,O00ft. might be con- 
ridered as about tho average. On the other hand, 
the depreaaion of the great oceanic area below the 
level of the sea miebt be atated at on average of 
aboot 13,0U0It. The elevationa of land which in 
any way opproached the same height wore ridgea, 
and oue o( the most remarkable facta brought out 
by tha ChalL-H^fr research wos that there was 
strong reason to believe that alt oceanic islands 
were volcanic. In all their researehes they found 
no indication of submerged land over these areas. 
—Professor Blake, in opposing Profesaor Hull's 
theory, observed that there waa nothing to support 
**"' oigumeut that limestones were neocssary indi- 



cations of deep water. 



The V-ahaped Bavariible Orlacom Uotor. 
— A now form of the well-fcuown Oriscora motor, 
which is well deserving the att'-ntior, nf r^nuin. 
tcreated in electric engines, has 
duced to this country. It is 1 

from the fact that the field i.... 

form ; but its special features of interest 

while nearly as powerful as the familiar barrel- 
shaped motor, it is couiiderahly cheaper, and is 
fitted with a reversing motion, remarkably simple 
and efficient. The new motor has only one field 
coil, and weighs under 21b. ; it is thus specially 
adapted for use in model hiunches, and for other 
purposes in which it is desired to reverse the direc- 
tion of the motion. The motor can be seen in 
action at 2, Scott's-yard, Buah-lane, Cannon- 
street, E.G., where Mr. C. K. Heap, tbo company's 
representative, has a bichromate tattery Bpecially 
adapted to domestic purpOBes, such as driving a 
sawmg machine or a fret saw — tho ptat» bung 
lowerM into the solution by pressure on a treadle, 
and automatically removed from contact with the 
liquid 1^ raising the foot. By this means the 
sKcd of the machine can be regulated to a nicety. 
The motor, for its siie, is probably the cheapcal 
electric engine yet made. 

Amebic.sk mQling machinists aro doing their 
best to produce a good bran -compressing machine. 
A satisfactory machine for packmg bmn has not 
yat been produced. 



SCIENTIFIC NEWS. 

■\17T: have received recently aovenil Pciencc 
lV Observer Special Circulars, the contents 
of which, having beoo telegraphed to Dun Eoht, 
havo gonorall)- liecn jri^Tn in our eidumnJ MO- 
viouB to the arrival of tho American mail. The 
Science Obacrvor Special Circular Xo. 41, how- 
ever, contains elements and rphcmcria of Comet 
rons-Brooks, nOeiilatedby Jlr. S. C, C'handler, 
jun., the latter of whith ULty bo of use to ob- 
aervcts. Tha comet lictectL'd by Mr. Brooks — 
at an exceptionally groat distanco, it m.17 bo 
mentioned— is, without doubt, the reappearance 
of Coiuet I'ona, 1812, ond MM. Schulhol oaA 
BoBsert have raado an approKimatc correction o( 
perihelion to Jan. 2.'r821 llerlin mean time. Mr. 
Chandler gives Jan. 25'7S0 Greenwich mean 
time, and thu foOowing ephemoris : - 
Qreeowith R. A. N, Deo, 



Tho brightncaa at discovery being' taken as onityr 
on Jan. 14 it will ha Ilf'Sl, ubout which time 
the comet will be distant from tho earth some 
sixty million miles, and will be viaiblo to tho 
nuked cyo probitbly towards the end of Decombar. 
The comet was first seen by Mr. Brooks an the 
night oE Sept. 1. 

The Gresham loctiires on " Astronomy " will 
bo delivered next wtnik by the Rev. E. Lee 



'dger 

Tuesday, Wedneadny, fliiirsday, and Friday 
evenings at six o'cloclc. Tlicy will consist of 
a uouta« on recent astronomy and sidereal 
astronomy. 

On the afternoon of Sunday, Sept. 2. the tan 
was observed to look like a blue globe by ob- 
aorvora stationed in the inland of Trinidad. 

Mr. J . Firth, writing from lluddersfield, saya 
that about 9 p.m. on Oct. 6 ho andnevcrnl (riendf. 
saw a splendid meteor, which seemed to cmorg;8 
from the south aide of the Pleiades, and asguming 
the appearance of a monster rDiket piLsst-d through 
the const elhitions Aries and riaces, and waa lost 
near Beta Aquarli. Tho meteor passed thrnugh 
the chord of an arc 37° in length in about tight 
seconds, throwing olT sparks during its whulo 
course. It was a mixture 0! intense while and 
grocn in colour, ond n portion of the track through 
which it passed was suffused with a deep-blue 
oolour. 

The doath is announced of Prof. Oswald Ueer, 
of Zurich, the diBtinKuished iiuln^oatolof-ifit and 
botanist, who was bom in 1H09, and in 1S31 
went to Zurich and eatablishud himself as a 
privat • docent. Two years Inter he wae 
appointed Professor of botany and entomology. 
HiB best known work is the "Urwelt daa 
Schweia," which bus been tranabitod into many 
Linguagoi. 

Under tho auspicea of tho Technological In- 
dustrial Musomn of Vii-nna an international 
exhibition of tools and appliances used in con- 
nection with wood turning will bo held in that 
city during tho first three months of the vear- 
Tho exhibits will include new methods o( 
treating the wood by which its value is increnaed, 
and also novel specimena of wood turning. 
Applicntions should bo sent in before the end of 
Ihifi month, addressed " Tochnologische Gewtrbo 
Museum, 11, EschonbachgHBSe, wicn, Austria." 
There will bo no charge tor space, and ciistomft 
duties will be paid by tho muaeiun. 

Tho Midland Railway Company have deter- 
mined to adopt the Pinlsch system of roropresaed 
oil-gas for lighting their coachos. 

Tho idea of con 

the mainland by n_ ._..._ 

and it is proposed to utilise the machinery 
employed in the preliminary works of the Charmd 
Tunnel. 

ThoZuyder Zoo woa recently the BcencrfBoine 
[porimenta with Holmes's airen fog-horn, ti'tfMA 
the suitability of the apparatus tor aipiallin^ ^ 
the Morae code nt sea. Tho experimenlH wart 
considered Biitiafact<rrj' in every way, a«d 
deraonstnite tha possibility of communicnlita 
by mains of sound signals between ships iit aoi 

Cttpt. Urquhart,- of the a.s. Cmnhiland, rc\4flJt 
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that on !i retcnt voyage from CnponhugPii to 
Leith he iikccd bags of oil over the bows— 
prcauniflbly in iucb a way that the oil wonld filter 
through— and the roault was that tho waveB vers 
iiumediutoly n'sdered fomparntivelj' harmless. 
The VL-sael hud ^15 head at i^attb on board, 
and it vae important to malco aa much hciulwaf 
as passible agiiinst the itorm. 

The moDagcr of the chiiichonA plantations of 
Bengal, Dr. King, in hia Listro[>ort, slateathat the 
process of ahiivms- tht linrk of the Succinibra 
trees has been tried in thi-tiikkimplantatioaH with 
ffood results. Tho hBrk renews rather alowlj ; 
but nnalysis shows that the shavings are rich in 
({□inine and rhinrlionidine. 'Where red bark 
bees flourish and their health and vigour can he 
depended on fur a long series of ywrs, tho 
Bhaving process Dr. King thinks vill be a very 
excellent one. 

The Kingaton Gleaner reports tho death at 
Ut. Prospect, Jamaica, of a rsEidfint at tho ripo 
age of Mb jcars. 

Tho United BtateB circurapolar observing 
party (roni Cape Barrow have arrived at San 
Francisco. Lieut. Itay reports that all the ob- 
Bervalions required were made 

The largest organ probably ever constructed 
was lately completed at Ludwigsburg, says the 
Tima. It is deiitined for the cathcdrul church at 
Itiga. There are in it 7,000 pipes, 114 stops, 
with pediiln, &c., proportionately nnmeroua. A 
very complete " awelT" arrangement aUowa the 
increase and diininutioa of sound to be effected 
with aingulur piTfection end delicacy of effects. 
The HUiag of the pipes could not be carried out 
by oignn blowei's, but is effected by maidiinery 
worked by a gas engine of 4 horse-power. The 
Organ is 20 metres high, 11 broad, and 10 deep 
tihout flSjft., 3Bft., and 33ft. respcctivBly) 
Tho largest wooden pipo is 10 metres (Zi\it. 
high, and its cubic contents are 70-8 cubic feet 
while the snuilit'st pipe il only a centimetre and 
\ half high (little more than half an inch), and 
is attached to thi> grcatost one. By referring to 
p. -Wi, Vol. XXX.,itwiUbesoenthattholarg, 
electric organ at Harden City, Long Island, 
contains 7.031 pipes and 115 speaking stops ; but 
M that instrument is distributed in tour parte of 
the cathedral, wo suppose the Itiga organ will 
Jlancelorth rank us the largest in the world. 



LETTERS TO THE EDITOR. 

IWiiniat ItoU hthImi raapnutild far Ou apaiiatu oj 
i»r uiTH^iufnli, Tit Editor raptcl/tllgTB^iiriulAalaa 
comwmmiataiini lioiiU tf drmnx np aM hnt/lf ai patiibU.) 



*a* In order to fndiilala r^enmet, OorrttpotAniu, vJkn 
ijMaWi^ 0/ uof itlltr prttiomllf JKHrUd, wiU siUft it 

•' I would hAT« •myoBs wilte what be knows, > 

onlj, but In all oOiet nibjKti : I^oi lusb & penoa 
^ — Kmw ptrticulu' knowledge imd expenervx < 



other thing*, kson 



riil anaer^mke lo write tfae yhal« bodv of phyvf . _ _. 

njm whtfnce gnat incuavflueoou ilenvo tliisir original. 
-Himiaigmt'a £uairj. 



ev?T7bad7 dofls, 
ihrucks ; a iloa 



g to ask where 



Amarleaa Maohtnery and Tools, — Churchill 
and Co., of Crois-Btreet, Fiuabury, E,C,, have 
issued a uew calalogueof American machinery and 
tools, illuiitniting the manufactures of more than 
130 firma. The catalogue ia really a useful volums, 
Consisting of 206 quarto pof^ fall of illustrations 
of various machmes and tools of mora or less 
bitereat to everybody, but of niedsl interest to 
those of our readers who wrtie 
machiaes or tools to do this 
purchased. 

Weight of Timber.— Tho following is thi 
weight of seasoned timber per cubic foot, in pounds 
— Apple tree^ *9 : ash, GO; bay- tree. fiO 
beach, 51 ; birch, 48 ; box, CO ; cedar, Ameri' 
-can, 30 ; Lebanon, 3n ; cherry tree, 42 ; chest' 
nut, 40; cork, 15 ; ebony, Indian, 70: American 
«0: elder, 42; elm, 3D; Br, Dantzic, Sb 
Uomel, 3H ; hazel, 40 ; hornbeam, 48 ; larch, -ib 
lignum-vibe, 70 ; logwood, 55 ; maboganv, Hon. 
dunu, 40 ; Spanish, Oo ; maple, 47 ; oak, English 
iO ; Americao, 47 : Baltic, 40 ; piue, red, 40 : yellow 
33 ; poplar, while Spanish. 32 ; sycamore, 37 ; teak 
Indian, 41 ; Moulmein, 45 : Johore, 70 ; African. 
60; wainscot, Riga, 3B; walnut, American, 35 
Spauiah. 43 ; willow, 30 ; yew, 60. 

New Clock at Waahing^OD,— A clock ol 
peculiar coustrucCiou baa been manufactured foi 
file United Slatta Sigual Service Bureau at Wash. 
ingtoD, The case ia orbrasa, and allows theawinc 
^Ta pendulum 39in, long; it ia ail lieht, oM 
' " ' " "■ being eihaiurted, and the move 



Admits of the a 



a,tbuB < 



bility of variation due to atmosphe; 

•letlrical attacbmcnt is oounecW 

meuts, by means of which the clock is wound aa it 

runs, so that there is not the usual liability to 



Bpheric changes. Ai 



the mainspring, Thisiaaccompiiahedby alternately 
breaking and closing an electric current. The 
motion thus obtained and (ho power of the cnrrent 
Ue used to te-wind the apring by itiesJia of a worm 
and other mechaaisto. The winding keeps exact 
Mce with the runuing. and the slightest deviation 
ttom tbi* standard ia shown on an indicator. The 
faain is jewelled, and is therefore littU affected by 



tdotkn. 



DATIilQHT OBSBRVA.TZONB OF STASS 

— PBAOTIOAI. WOBE AND TEB 
LIYBBPOOL A8TB0N0MI0AL SO- 
CIBTT — '■ THOUOHT BBADINO " - 
LOW BABOKSTBB — " A HEAVY 
BLOW, AND OBBAT DISCOnBAQE- 
KENT "— MBABITBIMQ THE SLOPE 
OF HILL8-CL0TJD7 OBJECT GLASS 
— BOUSBT OBSEBVATOBT-SEEtNa 
THE 8UK IN A POCKET TELESOOPE 

— CBNTBB OP OBATITT OP THE 
BABTH AND KOON — AJNOTHEB 
QUACS ADTBBTIBEKENT — THE 
SELENOSBAPHIOAI. BOCIETT-SIN 
AND D£ATH— SHAKBSPBABB AND 
THE STABS. 

12180K.]— Wnx Mr, Pronka (letter 21851, 
forgfivo me for aayins that I put no " cousti 
apon his daylight obaervationa of stara" beyond 
that of the impGcatioo that they were very inter 
eating; and that I merely painted out tbat the' 
were capable of repetition, to some eitent, witl 
very much smaller iuatrumenta than his, aa aii 
encouragement to young obaervers to tallow his 
e jcellont eiample 'f 

And, apropos of young obserrera, I am sincerely 
gratified to learn from Mr. £spin's letter (21g£a, 

E. 80,) what excellent work a being done by the 
iveiTioDi Astronomical Society, and how effectively 
that Association is working in directing the energies 
of its members into profitable channels. Tfa 
amount of teleecope power running to waste in thi 
country is pitiable ; and every astronomer muf 
welcome such well-diroctod efforts to utilise it, an 
wish godspeed to those who are, however un 
oseumuigly, doing such good service to acienca. 

Aa '• fSgma " (letter 218611, p, S7) is so indignant 
with "Kappa" for tho assumption that a trick 
possibly have been performed on Mr, Carter, 



may poi 

pereoual experience of my o 
ter. A good many years i 
stmck with on exhibition o 
med) " electro- biologj 



^ I was couaidonibly 
(what was absurdly 
^., " ITio operator in 
ited membera of the audience to subject them 
selves to the infiuonco which he exerted, or pro. 
teased to exert ; and auch as volunteered to do ai 
were ranged on a platform, and, each one aeatcd ii 
a chair, were charged to maintain rigid silence and 
gaze intently at a coin or disc. After this had gone 
~ a tor Bome minutes, the " electro -biologiat " made 
irtain passes over the eyes and forehead of hii 
subjects, and then seizinE Uieir hands successively, 
and looking them atroight in tho face, told each 
that he had forpolten his 



than one insbnce, the person ao 
addressed declared that he was quilo oblivious 
of his name : aud these susceptible patients were 
set aside for further experiments of a like nature. 
' went tu aeo thia exhibition more than once, aud 
irtainly had my taith slightly shaken by the 
reappearance upon the pUtlonn ot the faces of 
certain yontha whom 1 had previoualy seen undei 
the "influence" of the lecturer. However, I saw 
—or thought I had aeen — enough to reader tho 

1 experiment myself. I rather failed to 
reproduce the marvels of the exhibitor, but I did 
■ 1 one subject, a bright boy o( some II or Vi 
rs old, upoo whom my opemtioDfl produced a 
___iBrkabio effect, "You cannot," 1 oaserted, in 
tlieorthodoi fashion — "you cannot remember your 
)," "Well," was the resnonse, "it is a 
idertul thiui 
before in my lite, but I cannot rememi 
Much impressed with such a result, obtained upon 
a rcLitiou of my own^ whom I, crC course, knew 
intimately well, I contmued my expetimecta, KaA,\Uu: 
finally, taUng a lilver-gilt&lagiBe ^per-wew>i^,\\ el\ 
jfthe floor, aodexcuu&ed/'K ,\4r 



'orgot my ; 



that is a toad ? " " No '. " was Ihe instant reply, 
"it is not; it is a trog-I saw it 'jump."' 
After my subject grew up be left England, and for 
some years I used to quote his cose as one afi'ordiug 
unimpeachable testimony to the reality of the 

FhenomeuB I hud witnessed. I never bekeved that 
had had any further ahaie in the mutter than 
that ot persuading the lad that my mouipnlations 
had produced an abnormal intellectual couditi<iu in 
him ; and that he woa in tact in a self-induced 
semi-hj-pnotic state; but I dir/ believe sincerely 
that he waa in such a state. Well, wlicn we met 
on his return homo, we nuturally discussed old 
times, and among other reminiscences I revived 
was that of our bygone eiporimont in "Electro- 
biology." " Do you remember my makiug yon 
forgot voar name, and take a paper-weight for a 
Srng?" Tasked. "Perfectly:" waa the anawer. • 
" I remember tho whole thing; ii't I irat mill/ 
hnmbugiiing ijmi nil tht lii.ir." Kow thia was no 
boy token out of the streets at oighteenpence a 
night to perform on a platform, but a young 
Bngtish gentleman, whose pedigree may bo read in 
" Burke " ; and, therefore to appeal to mere 
respectability " or aocial position, as ofi'ordiog a 
guarantee againat deception in such a matter, is 
"Tjply idle. The fact is that young poo]>le regard 
as great fun to take in their cidcra, and '' thought 
ading " and the like as a pioua fraud to be legiti- 
alely committed for the aake ot amusement, 
oraover. the love of admiration and approbation 
ao innate in all girla, that tbey will do anything 
which does not involve an outrage on their modesty 
to win it. Aa far oa I have been able to test the 
evidence advanced to lopport the idea that thought 
reading (in any legitimate sense) is posaibte, I am 
fain to contoBS that the Scottish venUct ot "Sot 
Proven " repreaenta the result ot my inveatigatian 
in its moat lavouralile possible aspect. 

Let me thank " T. B," (letter 21809, p. 50) tor 
hia interesting record of a most abnormally low 
reading ot the barometer. I am far eoough awDJ 
at this moment from my meteorological records ; 
baton my return shall look curious^- ut that for 
January 19th, 1873, to ace whether the atmosuheiio 
pressure at my statioo in any way appcuoched that 
recorded by your correspondent. 

I have same idea that it was in the tornado the 
description of which "Nun, DDr,"extiBCtafiDmtha 
Scieiilijlc ylm,riea» (in Hoply 5070.i, p. 91) that the 
Yankee Bailors "stood in siusle lile holdin' each 
other's hair on — only the hindermoat critter waa 
bald, and so didn't need it '." 

Par" (query 51800, p. 96) wants BOme rimple 
of clinometer. I fancy — butamnotauie — that 
in get what he wonts at Buck's, the groat tool 
!F9, on Holbom Viaduct, London, 
to not suppose that the crown and flint lenses 
H, C.'a ''object glass (query 51809, p. H«), were 
cemented togeuier. It is quite uuuaual to 
!nt the objecHvea of astronomical telascopes. 
nay tiy cleaning with a little pure alcohol on a 
cotton wool pad, aud dryiug them witi perfectly 
roshleatber, taking particular care to repLua 
] the portion they originally occupied and 
' ~ tacaa in apposition. Should the 



ipirila of w 



efail, h 
bflhed. 



It is 

rithout m'ore data than "T. n." give 
ot better moke a drawing to scale n( hia tDlescopa 
nd mounting, ond aurruund it with an outlino 
building ? aSow, at least, I8in. clear between its 
walls and the eye end of the teluscopii, and Gin. 
from that port of tho dome to which the ilewcap 
ippreaches most nearly when the telesoope is turned 

"Warragul" (query SJS.JS, p. 97,) should take 

his telescope to the makers, and get them to put 

him on a very dark " London smoke " oyecap. 

Then he will he able to perceive aomo of the larger 

ipota, ahould there be any on the sun, 

'riting somo 217 miles as the crow flics from 

own library, I cauuot answer query 513ij! (p. 

r,lt hand. It, though, " P." wiQ buut through 

B wiU find that 1 

very long ago in 



last volume, I ai 
ivs the distauce ho 
le of my letters. 
It ntcJa no ghost t( 



from tho grave to indl- 
ino memocroi me uromptou Mutual Admira- 
Society (Lioiitcd), who penned the Tiiiia 
paragraph anent the reduction by Dr. Schuator 
"to a decimal point" of "the exact constitution 
of the Sun." "ScicutiflcNewa," p. lO.'i). Doubt- 
shall soon have Dr, S, himself procluiniing 
; that the " non-clenieutary character of 
the* olemcuta has been irrefro^bly aliowu by 

One hardly knows whether to tt " ' ' ' 

or indiniation at the conduct 
miacalled) "leading journal," 
columns to this most impudui 
system ot quack odvertisiug, 

1 hove a nation, well or iUta'&i 
„^iitiQTi \E ccnnicecB.aV-v'fln.VWiit i^^." 

' illow.'CKet. \ iaac^ "iin^ \^ c-v^isft. 



oi the (grossly 
'. and peisutent 
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* ^ ^"l »r3M be Taibfe in Eagliad, tad at 
■ ■^. = -nt vtiaaxed to bit on the emtn 
~^'cm Ttrj p»i. b«ttdT than oo Oa lltt, 
.^^ J?^ »»*thai dnciibed u "iiii^iiiiij 
■ '^^ - ^i »i*;t Tijibl* diitinctlT m nntlm^ 
- - i, jc^reelj ftt ijl iifucaL'' 

bees examined lianvbatte 

»: ^ i* T-J;^.e on thf due. The nd spot 

<w Kpmr lo tM in the Utf An 

> niible object, and deevr^gf 

'■ ■ ■ be hoped Oat 

which it nuf itill "be rii^b ^* 



ft cenrfnl mttentioiL. 



-;« ^».- 4-— »I 



at oar fiuiidi fimidwd with 
ienhle time „ _ _ 

ttjie with a Slin. Caffei ud' 

"" e--, 

femahiiat 

— — — .—iiimntue. lU 

well marked by the conow lu n 
. .» j,^ ,^i".;-^;;=r.C j*^*"" of the daA aoath eooatoijal dratb 
^-^=1^^^-^ ^i.'PP^'* UK-pot. and whic&^SuHinE 
■" =- - -nS --^^U !r^S? l™™""" '~taro of the pluet " 
_,< _t:_4 .. ^. .^e Mr. JIarth-. eDhemerb, the red epoTmnl 



Lm. 
18 1 



^•=.-c W-.-J1 -^ ren. the I 
"" "^" " ~uU be! 



13 62 
IS 30 
17 8 
13 
IS W 
. ._ U3S 
A. Bt«nlar WIUlUB*. 



Ejmi&f of 
^7 TiAble. 






I: wai Mtimatrd 
,'«:':»;^;r..l'..t= i; ;:^. 47=. 1% thewne 
^ .: uruilik- ««K «: FTJjt.-'. ^!f Mr, W. F. 
r.^. i::! .>;Lr.a;«i x=sa! *t Ifh. 4^.. therr 
•^:.t .'=Iv a iiJfmuc ;i is* aiinule bttwtcii 

TftI t;v; wvt ::<si .-bwriwi do Anfc i^dth, 
i: ^'^ ..'=- -~ it waf iwn <iwliiKtlr, though 

f'.wl'^'.f l:=i> t'l At riaart. On th« momiUK 
:. -.y^. Sif, i. Ki«-'. rf ih* r*U'TmoObeer- 
. fai'.fd ;.- iir;<vt anr ii^» ci tho ipot, the 
rhrw it f.«tjwrlv wa* appMrii^: t«t white. 
k howvnT, a^am trta am iin the tenlral 
>aa cn &tft. Ul^ al ISh.. tnjiiot^MiTUig;;— 



We«l Brighton, Oct. 6, isSS. 

TaANapBB or thouoht. 



I hare deecribed * 
and my mind (ally made up at leut 20 yiii liii 

II neiHiBr the fint nor aeoand diKonian co Oi 
nibjai^m which I hive taken Mit in thsM iMM. 
Ai to mintoaliam, of coune I am a nnritDdBlu 
oppoeed to the materialirt ; that ia, I betieie m Ito 
■rintual aaliim of man, and of all eiiitenea ia&cL 
Bat as to what i> no doubt mcKat— Ihatii loni 
the 'medium" riqff-io tar from my being onfl» 
way to it, I waa, to lome extent [owuig to «r 
meraieno aoqa^tancei) mixed up i& Ywhmi 
flnt was iDtroducad in Ensland, aad I tan «B 
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■r l,-/T-;--,t r.iir.-i'j.r r-v jit-.t-IILlz t Usk to> in li* j.i«'«i. 

i'.-<:/l' » ■ ■ ■■■..;'»?.: bw.It icvL-rt ;. i; irr.-!-;!. ti.« tcLdtr. tadi naii 

^''-I'-yihr fti tlTvkif 'i tt« rv"t+=i— i* k e.-,^M itL*«li. Tie en^ne wdg**d 35 toim, ind 
.,.,..•■■■., I wfj^li jiMftr l4iTii,7 iLii^'-iV.-!. :Li:. , ti* Tub^st 2^ t^ni, in woAJiig erdsr. Aooi^iMi 
an<'ci|.t f . !*K it 1.7 Ti>!n-.u: «t;.tr>LW. ' tlTSliSon bad appumUf ut in in Uu workiiiK of 

W.'i, P4^iaf: f, ti* H■:IKI^^ b»k* EMirti'-ari ' p^di mSc, ud .Mzniiie expectatiwi 

l,y Mr. ftlntt^n u Un&,; bd-iii tr>i r ' ---' -■- 

[iiWi^. —I KiJibf-i t'l we, ':™MilerinB li;* all'ipsl ■ nilitas* aoJ ImliI. th'iu^ ir—i™ ' *-- '■ 
iI«rtiilVi«wiir,u tfi'.-IiralE<ii|u<9it:-in,Mr.Ktr<:t!'jii-i;«rni«!iT uil SnitzwlBCd, ' 
.... ^i^ij. i,,^^^,.,! (1, ui-clijuiicaj linJci^ l-Inirlikh 'nil)rmT>, it il d 



.-.1 ikTO'irxltlT- in i Eif^i*. b?«eT«r, the vliideoftlu 70<DpnMliul 
bi) ixrjiuU^ t:i ' b^«a 'l-Iinrtd. the oompuijr had Kuon to telwn 

. . . „ d SI ao »T:KD«t;e I tls: ill wa* oat la mXiiitiataj u ithadneioadto 

1 an) af lai'l hw ]n"iJe will a2r»« with Li'm iu ]>> trjii-.a Lnfc. v.r«'«'=e ■ ''"•fr-"--"''"^-*''*'-' ■ ^"^^ '^"" d^obta w«a nggcatod J? «>ftB 
WKrtioii that mvcbaiiiaii lirak':! haT« laA tlwir hi] aTailur a ci^in to b« T'/id i-.lh-! a Jr:=. cc/L-.mic nine ol the itaaol tandan. The ra^^ 
day, abd mu-t n--"- gir^ way V. bttt^r inv«riti'.ii>. . atl^th^r'l f. ai.d urilhl with tic »',»*) JrJrtivi ; npain wm found to be excavTa, aa, m nddAM 
tbnniih h^ '^it!. to mmti'in what Ih*j am. It it ; wh-;»l, i.-iL-uz th4lnk«-1)kckt awart tit wknLt. : •--■ tte ■iiut knockad op bf &• aieina nraer, th« 
o«n<t that the <i«in aud laj uwl N>wall\ fjiki- In f,picti^. L'^w^nr. it ii f lani tUt al! ti.« htJn* . iw*tpings. arc. «t tha lootplato itaiaitbaa wj 
ara (jii'iiially li-.'mg ducunl'^ in jitiuK '■£ m'^r: >»t a train -i^ Cjt KinM into a;^^n ■iai-.ltai.*' ".^Iv, into sh* i^aiar-motio n ^UiiM eamiiig i t»uaut> ww 
nnenlJy ■rl'.pt'-'l iiyiittims, though irh«t)wr t:i«r4 > nlw, QwinatotLiifii^iniiwkHli Aiddinzwhil« ;:,4 isitear. rniortnnatdj, too. thay naw newfid 
ba heeti much t{aiu lu reliiibiUty '.r •tHi'iiaiej h nit ■ hrak« nmata on, 4»iuI-l«»Ua wew itdlur MkM ' Teaay iair play, for ■ djipote aroaa with tha ^8U^ 
n certain. Theri: am inauy pvat and ur^mit jjim. Ati'tb«r dittdxairtaf* ii that tt* brak* driT«ri. who daisied an <ztn eJ gpan ee * d^ Inr 
raquinni>;uti iu a contiuuiiu hrak'i hAviii? rr'spud muit b« alvivi fully on or diT. acl uthtrt'f^K S'.l , w:ikiii' tbtm, owing t' "— 
'- •• ' --■ ' * - "-'- -' - " earily rs^t;.-<l. From aU thej« d*f*rtP th "-'■ •'■— •" ■^" •■ 

raatu; swew brak- a< <!™pi"d by Mi. . 

Kmith 19 abvilutelj free. It u eii*iif. 

DK^tiai-i^biuke, and not a chain brA« ai 

cinfounJ it with. The limit it piiduitii 

Kn:W iMin^ nudefinibl". any d^iired brakin" i 

preifiure may be maintained tor an uclimit«d : 

jirriod. Another imnortant adnntAge is the v< 

<Itii'?k apiilicati'^n that can be obbuuel by 

3<rew brake. Liai thin thn-e r»r Jutiici 

iuiBvimt to ai.ply fall braking power. It ii Aa 

by the advotit^s of the nVftmuhouie nyWsm t 

their brake cin be appli-d in one and a quarter 1 
■ A train travelling at '» milt* per h-.i" 



a c(jnliiiuiu.H brak'; haviiig rr'spud 
to the Ukual and eonveuiniit uivthwli 'if rJlway 
woAiiiji, that thi iirewint fonni of air and vac^i^ini 
brake* do not iHMaeu. Thu Weatinebouiw Aub>- 
matic broke no doubt hai ihown better ktripping 
nnilU, and i|uickcr ajijiUcotioii tbau the Tac-jum 
ayitemi. Though it a uaiiUfrntioiiaUy an in- 
Kaui'jUH jirice of mechaniiro, when we coiinider 
uiat all itH mropouent parti— vii., rescrToin, main 
and Buiiliaiy, triple tbItm, boki cyliiidnn, 
Matnna, cocki, Ik,, are tubjecte-l lo a ]>r«Hur': 
of HU to lOOlb. on the vinun ini^h, and ttw ear<:- 
ful lUperrLiion ni-eeuary to keep such iiitri'-at" 

oaehinerr in working order, wk must be 11 

ttaoiembide'- ' 



moroil.atiiif thertfttes-l w:ifciii' ibtm, owing to tbe giMaj-tneroiMd 
U theje def*rtp the i-JM- I Isads ifcey draw. Thii demand WM njadid IJ 

-e diiecton, and thoi the mM, In ntaJ-*^ 

ft.rmstically oeglKted and iU-naad lh( u 
'ha; tbe repain bill monnled nn ino^'- 



ibided that tbe j< 






whils admitting a 
in the event of a. train aupaRiting, is an 

enwut liable to couatitute an clemcut of 
daogar. Indeed, fatal accidents have orcnrred 
botoat home and abroad thnjugh the brake tud- 
daijy applying ibielf with'iut uii|iareDt reason, and 
fsailtinBBll attempti of the drirer to move hia 
tnln. This necemtatea the rclcau Tains Ving 
opened tn allow the air tn escape from tlie brake 

S linden, an operation which maj- take from In tri 
minutea. It will be seeii that it in adviaable for 
■ay imilway company using tbia hiake to have the 
tdock system rigidly ecfoi^d to reduce the po«i- 
Ulitj of GolUiioDS arising ttinn this cause. Again 
it is poHible for a driver to start hia ttnio withi'iit 
tha knowh^ge that all the brake pinoa on the 
eoacbe* are properly coupled uii and the tapi 
tnmed. He may start in the bc-lief that be [laa 
control over the t«n tehicli;ni:omp'fiing hia train, to 
discoTer. wben there ia an urgent U'jceasity for 
■harp pull-up, that •'-- -•—■■■■- >■- ■ ---'"-> ■ 



advance in that tim-.- i:"tt., whereas three 
lutious of the aile m^ans an advance of ontv 
Sir. StnfloD informs us that thoug" 
eugiuecrt hav<- in>iie::ted the screw brake. □' 
as yet adopt*d it. Although I hive made 
iuauiriea, X am unable to ttni a single j 
oly.-ctiou that can be sui-tained a;!.UQrt it : in fact 
all those wlio have in^cte-1 it in an imnrttal 



.\n attempt 11 

' T liitribatiiig the e 



onlend to ba stripped of Orft tandatc 



ffurkine irear before they left tka bnUtr'* Atf. 
lo li -.i Ur. StiuToek la^i^nad, a ndwissny ey 

present locamot»a aoperi^ndtiL 3u. 

stilting, who sooD "muieMd on &• 
tante, nd n^Hlt 



t the 



are arranging 

derili'd that after 
ire and eiteuaive trial, the fl uid systems 
wnro unsatisfactory . i'othiun; further will be dane 
till a reliable mechanica] brake is in the market. I 
think with '■ K. S. T.". page Ci loai Editor kindly 
IwrmittinG) if Mr. Parker-Smith would pve us a 
•fci^lch and descripti™ ofhis brake mechanum. ie.. 
■: rtad-ifl of tbe ■■ E. M." w.juld be in a jwsition 
.. deciilc on tha important question of ciutinuoiu 
brakes. Impxim&tur. 



Lljs between Uia thiril and fourth 
_. „ , th'^refore two-thinla of the br^liij; 

power ia not available. It is true that thii last 
detect was aought to bo reoiedied by sulntitutiug 
Tklvea in the couplings in placa of the tap^ : tlii: 
•liect of coupling up Uic hose piping cauiiug these 
valve* to automatically open and cl'iae when UU' 
oooplad. They, however, were not found reliable, 
tod those companiea that had a<lopt«J them at 
once TMotted to the old and present form ol tapa. 
It will be seen, therefore, that the difficulty atil) 
•xiita, and ajmrently can oidv be met by careful 
inapeetiOD aad laperviaion. Though no doubt the 
WeatiDghonae brake haa shown good reaulta, as 
Xr. Soetton haa frequently pointed out, yr— 
MadWi win laadilj perceive that there arc seve 
fanprorementa reqnind before it will f ultll (besides 
thoaa of tbe Board of Trade) the conditions ou 
aogliNen require of a eontinnoua brake. In Hi 
Parker-Smith' a screw brake these difflcultie* are 
piadieally removed; a aimpto chain taldng the 
pUeeof tbe brake pipe, hose oonnectious, and'-- 
It follows that notWg hut the actual rupti 
Oia diain would cause the brake to apply itself 
wImd not intended, and seeing that none of the 
btakfng pressure is transmitted through it, this 
WWitingeniy is hardly hkely to occur. I have 
explained before how the automatic action in the 
•vent of a train separating ia effected, and that to 
release the brake would merely require the chain 
to h* tightened. In the second place, as the 
bnke is normally on, the train at starting cannot 
bemoved more tbaji the distance represented 
botwean two or three revolutions of oile (about 
30ft.), unles* the brakes an taken off. This is of 
Omiae a practical test that the brake is in working 
ordar throughout its entire length. 
Tfc. ..«.„_ ^rtems employmg for their braking 

.) 1 uij^ ^ ^y^ atnioaphete, 

» anparataa imposed by 

voided. It has however 

tha disadrantoge of a slower bnke action with 
bsavlar and somewhat cumbenome apparatus. A 
Mojoni objection in most of Uie vacuum aystouii ia 
also tha fact that uncoupling the carriages (or the 
imrpaae of shunting, &c., causes the application of 
webnkes, preventing the carriages being moveii 
till tha biake* have leaked off. Iliis otherwise 
JatKmrmUtnt period hoi been reduced to two 



with the 
ijn of the invention, 
ral of the Continental caui 
Lti trill and adiption. A 



' iniienuity a 
I have Ilea 



the IJrcat Northern Kaihvay, and appHi'd 
engines used in the heanest goods traffic. Xoi 
has, however, boen fi)rtheo!ning ; so, as the subjei 
is one of cantiderable engineering iuteceat as s 
imi«irtant experiment in locomotive practice, 
venture now to send a few particulars, most 
obtained from a friend formerly in the locomotii 
departmout of the O.N'.R. 

It appears tliat, about the end of I8C3, Mr, Stu 
rock determined to increase the capacity of his 
goods engines by adding a pair of cylinders to the 
tenders, and applying the power t> the 
wheels. The eu^nes were of the standard type 
then employed for goods traffic, having six wheel 
conpl«l, olt. diameter, and cyUnden liiiTi. by ■J4in 
Uiie of the ti,?!, goods enginea of thii class, fauil 
by Wilson of Leeds, is dlnstrated in Clark' 
, " Railway Machinery." Several eugines and ten~ 
ders were accordingly altered at the company' 
works. The firelxaea were eularged, a secoi 
regulator placed in the dome, anil the teed pum; 
arranged for pumping hot water. The teud> 
were tlltod eacb with a pair of cylinders Hi 
diameter, with a stroke of ITin. The cyLudu 
wera placed between tbe first and secon<l pairs 
wheels, inside the frame plates, and all fix wlieeia 

lupled by outside cranks and aiilo rr>d>. 

OS also a'kind of surface condenser in thp. 
tank, made of thirty :!in. tubes, for heating Ihn' 
feed water, which it did to bulling p'liiit very 
apeedily. The tint engine thus fitted vaaSo. S'Ji. 
It was set to work on the London- Peter borougli 
■ ■ Tollowed bv Xos. 393 ou.l 

^ . 'ed themselves capable oi 
hauling lu to i-1 loaded ooal wagBons on the maiii 
line over ruling gradients of 1 in 200, and a^. 
many as 'iO on tlie Lincolnshire line, which is nearly 
dead level, the loads for an ordinary engine bein;.' 
an and a respectively. Thia result waa deemed si. 
satisfactory, and the steam tenders appear«d On 
tbe whole so auccesstal. that the company 
determined on having 10 new engines boilt on the 



jg. and I hope it may ba Ntmrting t 

alenoftbe'-E.M.'' 

Wellington, X.Z., Inly 17- C. K. X. 



ELEFLIES TO UUEKIBB. 



fuul nsMuUi le mtnttm, i> «a«i sasm**, tks lilll 
•*7ii»tt*r ^ tU fHOT asJMd. 



:n whit way bis use ot 



II] of my n 
■p^J* Can Ur. Oiqrpofatont 



eooaecoliTe Bfth*? I* 



enth.'' will psoduoe codaecoliTi 
.berr. f^r instance, a pasaaga in tha " XtmMM-T 
"r. Gray must forgive me, but he^yaw fciBMa 
.^loed the point ofiny qnerTi whieh. atatad ten^ 
IS, "What have the^dies of stopa to do with 
harmony:-" If Mr. W.J. Grej wiB aaaljam 
ziven tt— 'g- bom the work* of "mj dafaitad 
tncestor," using all tha stops in tbe bsmt («an 
-rec made, he wiU find that there is ootkiag 
'■wrong about the rule*" of harmony, hat SODS 
misconception at Elswick.— Q. F, H- 

'■^1'>03.!— Kuala.— ConsecntiTS fltths ire t«> 
hidden because they are not Dlei " 
may readily be proved by trial an 



jlher interval*. Oetavea aie j,-j^ 

(ire forbidden in four-part barmony, as Bi^ 
■ayi, because "th* doubling of a note, alflioa^ B 
(Jds one vmo* to the harmcoy, doe« not add lU 
uew interval to tbe ehowl," ao that Ba effect * 
four puis is lost. Whole pas*aBas in oetavea m 
common enough. On the organ wa notoalyj* 
consecutive octaves, which are not torbiddm is 
this connection, bnt also fifths, and the mo* m- 
traordinary corrglomeration of notaa wbn tbt 
twelfth, mulore, and sa«ini -altera atop* are diawi. 
For instance, tto oommon chord oi C giT*l • 
addition to the prindpal note* CBQ, QOAsiP 
BC DE, aUsouikdin«atonc«,andrep«atsdMiMi 
lime* over in dlffn^ poatiana ot the scalMsbon 
the principal note*: J»l th* ««•<* ij rj'-^S 
ind^tandirhr, read tha trsatiae of HefiohJIiW 
-Uormonici," and on the cans* of Sia dAi* 
luality of tone inmnacal instraments, for in*^ 
be tlute, oboe, clarionet, or fiddle. Wi 
a ionuded, the pips or atiiiij not only vi 
shole, but a]*o m saveial dislinict poitKX 
the note produced is not really a Buigle ru 
it were a chord in which the prinr'—' "" 
cieotly poirerful aboTe all the ra 
harmonics, a* they an caJl*d, bain^l 
while the barmonu*, bj thrir r»l"«"' 
position as to pitch, gira Aa 



very few, if aw, -^ — 
and pun, aa it !■ caUtd 
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uioforte string ca 



monies. Thi^ hamiouicx 

Ik heard by >trikiu([ u no ^ 

to dia kway : an the iirinciiial uote neakens, olhen 
wJU b« biiitly but dutiuctly heard. Now, the co- 
(Xlled miltuni btrjiK^ of un or^u ore far the purpoM 
trfaddinft aucL evtiu hanuoii'— '- "-— ■ -- '- -' - 



of Halnihiiltx afford mi ciplaimtion of the 
liieK! miitnre iitopa can ouly bo lucd with otlivn 
loud eaouj(h t<i covar them ; ii n»ed aloiis or with 
HOft stops the noise ia horrible. May I he allowed 
to remarh that it might be well lor us all, and 
especially for those who huve the great aJvautagf 
of being connected with science schoals, to think ' 
that it uay, after all, be possible that rules of long 
itaoding and anivL'rsal acceptance are correct, eveu 
although ire do not uudentond Ihem and thiiik 
" there is sotuething wrong about them." — 

EHEBITUe. 

[5iaj;i.]-Muato.-Mr. W. J. Grey presumoB 
tlutt there must be "something wrong" about bar- 
icony rules coucemiug consecutive fifths and 
eighths, because be fiodi that by drawing certoiu 
■tops OD hii organ such progressions aiq made with 
Xcrg good mull. Hu does not consider the circum- 
■tancei, howerer. which make the result tatisfoc- 
factory ; but takes for granted that the cousecntiTe 
Interrals ai« of the himic nature as those foiladdon 
by the rttahiuhid rules of harmony. As a matter 
of fact, BTcry musical sound that u produoed gives 
out Che intcrvaisof an octavo, a twelfth, a fifteenth, 
and ioQumcrabln nther harmonica which become 
more and more feeble as thuir distooca from the 
prime sound iueriasiis. The use of mutation and 
mixture stops is neither more nor less tfaau on 
attempt la give greater power acd brilliancy of 
tone by imitating the more important of these 
haimonics, and the satisfaction deiiycd from their 
use depends upon the numiiai of prmiimriiee given to 
them. The study o( harmony presume ths 
parts to bo nf equal importance ; and, under 
these circumstances, the ear is offended by con- 
secutive fifths. Let the " eompositiou pedal" 
teach Mi. Grey a lesson. Let hun Dbserve that, 
nliuu it u pressed down four stops are in use besidua 
the twcUtL ; so that the stup which is respomiblu 
lor the forbid'leu fifths is (in po"-er) equal only to 
about the BEth of the entire combination. Con- 
sooutive octaves forbidden by the rule* of hannouj 
and such octaTCS as are produced by combiuatiou 
of orgou stops, arct even more distinct from each 
Other m Uieir nature than the two kinds of on- 
secutivu fifths. If, however, these observatiuua an 
sufficient to satisfy Ur. Qrey that tbs rules of 
harmony conceruuig consecutive fifths have 
" nothing wrong " about them, he may, perhaps, 
feel convmced t£at it is possible for the laws of 
consecutive octaves also to be genuine, without 

Sling into them now. Tbe answers (on vrhich Mr, 
rey commented) to tbe original question put 
aom>.' weeks ago, were all to the jiiupose. It is 
evident, from his commcnla, that Hr. Grey is uot a 
musician, although he may have •ttnl lhro<tgh a 
work (perhaps, several) on buiooDy. — Tkaohsb 
oy Hamcony. 

lDr2a3-]~New 2eal&ad.~In answer to >' Uld 
Subscriber," I should recommend him to the north 
isLmd, though not so for advanced as the south 
island, OS the more agreeable climate. Hu should 
fo to one of tliu larger towns, Wellington or Auck- 
liuid for iustonoi. where he is mom Ukoly to obtain 
"-iH repairing joba he prefers. As soon as possible 



moleskin trousers you will find very ufelul. X.Z. 
is coEsiderad a very healthy colony ; iiolwithstiiiid- 
ing the scuroitf of doctors, tlic mortality is very low. 
As rc|:ards its suitability for neuralgic subipcts, I 
don't Chink I evor mot any, Choiisb. on rtrfcrtioii, 
tluit UJiy be evidence that the ctiiuny ,. jtood for 
[hem. You might apply to the Xew Zealand Steam 
Shipping Co., for post of an asiisCuiit engineer ; 
stheririse I don't tbink you can do much to vmplnv 
four time on board wip, beyond making samll 
uticles such as picture fiames, &c., for your own 

[61-2,^3,]— New Zealand.— I will pn-fuco Oit 



^ I'ories ond all. Tlie whole of the land 

is mountainous and broken, with the eicejition of 



, pnr 

Auckhind. FiiBt, as to climate, the) 

?lead guilty to 5tiin. of rainfall, wlulu in thi 
hajncB volley we get about 23 or 1i ; and I nevei 
yet met with anyone here who wanted •avm:. For 
nine months the showers are at short intervals, 
for three the intense heat diies up the gross 
cmcks the sterile clay into deep Gssuj'es. In the 
winter the cold, bluat winds thnt howl and rage 
bring rains from either ocean, and those residents 
who have been there for a few yi'srs suffer u« much 
from the cold as we are suppiMed to iu England, 
The climate is so enervating from the -icctmvo 
humi<lity and heat that they— i.e., the old identities, 
coddle their bodies up with wraps in weather that 
the average " new chum " thinks faiilv wann, and 
it is difficult for a new chum to realise the uu- 
doubtod fact that their anfferinRs are real oud not 
make believe. As for wind, why it ia llir pi'st. No. 
wewiU say one at the pests of N,Z. The dull, 
lowering days of winter are mado lively by Iho 
sub-tropicul gales that do thoir best or wont to 
overturn your house, and houses (woodi^u ones) ate 
rocked to that extent that the inmates arc ofti'ii- 
times afraid to go Co sloi:p for feir of tho 
momeotarily eipecled overlum; brick htnit 



on amval, f should advh 



im.andas Uving is cheap, wilt enable him 
w .^^^ comfortubly during the period Che mortgage 
is running, say 3 or fi years. He would thus be 
enabled iu the intervals of his repairing jobs, to 
look round and sec the requiiementa of the colony : 



he may n 

tiou of small bousus in 
le well in tJiis way. 



. a Howingtown, Monyhavs 

1 way. The small houses ore built 

entirely of wood with brick chimueys, one sCory high. 



L with galvanised oorrugated L 



ifereuce to Otogo, as the best place for 

er. I am afraid my experience will not a.. - .. ., 

ly whether a lady conldestablish a school for young 



i^dieu with success, thongh I see no reason why 
■he should not in a Urge town. There is, however, 
a very complete system of state edncatiou, and in 
tlie smaller towns is attended by children of aU 
classes, the fees being very light. As suggested to 
" Old Subacribcr," I would not advise you at first 
to start any speculative building, but as you possess 
a knowledge of joinery, you would have no difficulty 
in procuring contracts. Too per cent, can be safely 
gotfor somsof £200. If you go by sailing vessel, I 
Uiould certainly recommend yon to take all ttie 



N?Z,, suits beinf; odd at similaT prices to England, 
Init Uu quali^ la not so good. A good lupply of 



__ _ _ bo obtainable bv 

middle-class folks. Shelter trees are about the firvt 
things planted by the squatter, and blue ^nis 
'lavrnp had their day ore being supplanted liy pines : 

lut I think unwisely, us gums, from the rJ^'i'lily of 



their 



d the & 



t they e 



dly valnable trees in such a swampy land. 

The following oitracts from a contemporary pub- 
lication will perhaps be taken as an endorseiiicut of 
facts I ha™ stated:— "The wiud is always blowing 
here. I don't think wc have had a calm liay since 
I landed. It is very unpleasant, but I tliink it 
makes tbo climate more healthy. The great 
number of marslies would cause fever and ague if 

the broken andmonntainous character or the colony 
(regarded as a whole), it will never be more than a 
poor member of the Australian colonies. There 
are doubtless tracts of very fertile soil ; but the 
ms iority is utterly unfit for Oio production of com, 

mous expense. The excessive rumfiiU so floods and 
supersaturates the soil, tliat tlie solnblo salts which 
form the essential, and, indeed, vitil portioue of 
the food of economic plants, are washed out to sen, 
and ferns are the characteriBtic Mora. Of useful 
timtwr trees Clie uumber is eiceedingly limited ; 
but in this respect Now Zealand is iu no worsq 
plight than AustmUa. The timber of tho Xnuri 
pine is the one wood that is used for all joinery 
work, and at, it has the peculiar gift of being able 
to shiiuk endways of the grain, and can and does 
twist and warp in a way to give an American 
joiner sinsms, it is utterly unfit for indoor work 
except flooring ; for weather boarding it answers 
well, and for rough outside work it foima an ad- 
mirable timber, as also does the wood of Che Puriri ; 
good samples of which form almost indestructible 
house blocks 



luported. Kauri, from its cheapness, 
used ; but is a poor and eipensivu substitute. 
Another point agonist these woods is their weight, 
and iKinels of doors arc made so thin that they give 
but ali^'ht protection. The Lirvii of locusts and 
other pesCs destroy imuicusc quantities of timber, 
as Chcy traro into the trees to such an extent as to 
mnh" the timber useless for other thou firewood 
purposes. All plautations of fruit trees require 
candul and coatty watching, in ordi'r to preserve 
them from these iJPSts ; and tliu variety and enor- 
mous numbers of insect plagues mu-^t (coaplcdwith 
the bird nuisance) prove serious drawbacks to tlic 
farmer, I would most seriously worn any inteod- 
isg emignnt asoinat tiyiog to UT 



. OUT inteod- 
it of atijciQnl- 



uoithem districts ; the mildness of tho 



climate— of which sc 



comes in for any amount ol objurgation 

squatters. The mouse and tbe rat have also found 
such congenial quarters, that they also swarm all 
through the bush. In some districts it is the fem 
Chat ruins the farmer ; iu others, the rabbits and wiU 
pigs am his foes, and if tho pheasants, &c., increase 
much more, they also will prove similar cuisei to 
struggling cultivators of the soil. Home folk! 
must consider that where so small an oroa of land 

the visits of nearly all Uio inhabitants of the inter- 
vening bush when tho crop is set, and again when 
it is niiening. From the .ficj'/oiiif iS'fnr I extract: 
— •' tL mill Kiii'ttHtc.—k meeting of the com- 
niittou of tlio Auckhmd Agricnlturol and Pastoral 
Association u-as held this afternoon in the office of 
Mr. Percivol (Secretary). The jirincipBl bosineB 
of the meeting was the consideratiou of the qaestiHi 
introduced at a previous meeting by Mr. Lamb, 
' How to do away with the Bird Xuisaooa.' 
Several samples of grain were shown which lutd 
suffered very BOvenily by their depredations- in 
fact, were rendered quiCe valueless. A sampla of 
wheat from Mr. Wallis s farm was especially brought 
under notice." '■ TAt fl;r(/..-lHarn.-Sir,— lihouH 
feel obliged if you, or any of the newmapera, 01 
numerous advocates for the formation in orchardi 
and vineries, and planting of fruit trees, would be 
BO kind OS to suggest bow the fruit is to ba pro- 
Cected from tho ravages of birds, beasta, and 
insects, wiCbont incumug such an expense as to 
render it unprofitable. Hares and rabbits attack 
Che hark of the stem and destroy the trees, shell 
Bnails and block leeches (which the birds nevor 
seem to molest) the leaves and shoots, and various 
birds consume the fruit, I don't think I have 
safe cluiter of grapes in my Diehard sinoB 



the introduce ion t 









tlie bunches. Cherries, plums, figs, and 
uiuer irnits seem to shore a similar fate. 
I hod a lar;;i' and splendid crop of strawbarrfM thil 



>e<l:s 



lobii^ 



all till? seed either n 
matured. Hic measures lately prepared by sonw 
farmurs for the destruction of sparrows appear 
utterly inadequate for tho purpose, and little oliia 
tbau u mocbJy. I recommended Uiem some yeu* 
tao to combine for their extermination and romoTBl 
31 Government restrictions, when their annihilation 
>uld have been more practicable than i 



eby.a 



. article in the HeraU 



has been completely swept by fruit-eabag biids, 
uot leaving a vastigo of any kind, from apple* to 
currants,—! am, i:c., ASii^ BsiUEB."— FromQia 
Foregoing, some of the drawbacks not mentioned In 
official guides may be inferred : and should I be 
ibla to spare time, I will, with the Editor's permii< 
aion, give other details ; but at present I will concluda 
Hith one most insCructive fact that, well and sutB- 
ciently considered, willshow tbe impudence of thon 
who brag and boast about their *' Britain of Iha 
Soutli." From our "Britain of the North." eould 
a si>octatorbe elevated to u suSiciaut height to see 
over half the world, he would view (naorly) tba 
largest amount of land possible ; from the Britain 
of the South heu-ould command a sitnilar extent of 
water, Now, any reflective person who undorstanda 
what carriage costs, and how it determines tbe profit 
or loss of commercial transactions, will see how 
iqdendidly adapted a poor country must be for 
becoming a commercial centre, when isolated and 
cut off from all available markets, except at ruinona 
rates fci freight Chat other and richer competiDg 
countries aru exempt from. — LoKnoa BlOHB, 

[oU81.]— Optfca (O.a.)— "Dubilans" is not 
required to beheve all he reads,— Wx. John Qbkt, 



Owf- -" 



— FoUahinr Btones, fto.- 



ip." K.h 



I an iliustratian of a Upidi . , _ 

ver, your correspondent can obtain 

.1US. pj-ii, .1.11, oud o3o, he will find three letter*, in 

which he ought to be able to read all 

information to start him on " lapidary's 

[51 601.]— Cotton Spinning. — Purchase "Hie 
Practical Cotton Spinner," by W. Leigh, price 2s. ; 
or " The Young Man's Assistant to Cotton 
Spimiiug," by A, PresC wish, price 2b. I>d. Both 
works may be obtained from Mr, John Heywood, 
Manchester.— J . ti. 

[51510.]— Excel alor Limo,— I do not know 
thu special lime ; but good limes can be made oat 
at stona lime. They should be cut with a sav, 
and be rounded up. Stft ■S). \Wl^aJ». I'Ssamfc. — 
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rSl$20.1--aT*iiTae CBTboa Battery.— Thanks 
tO^'Hiigh" and "G. H. F." for their Mnd in- 
fOimatuni. I haro tried three cells of tfie Bbof■^ 
batterj, ehu^ed ucording to initructioiu given, 
bat loiiy to uv it ii not a conitant batteiv. The 
-rrtnwhl ' ^'-' " " " ' -^ ■ ■ 

tkiid night it would ncsrcel; ... 

of «21-CM]d1o lamp, and was never able to recover 
itwif. I tried it Bgaia with Ireah liqnids, and 
kdding mercury to each porous pot : the reiult wa^i 
Jtut toe tame, excepting the action on the zini? 
lodi WW not BO great. Would some one kindly 
mj if I have erred in anj way, and if you would 
ncmumeDd multiplying the bottety power or a 
null dynamo for bghtmg a imall shop windoit 
that IB eased all round, aueh as a ■hoeioaker'i' 
window, and where gaa would be of no use 1' — 

[61628.] — Iii«oiniilA.~This gnerist cannot do 
better than read Dr. Edmonda's paper on the Bnb~ 
jeot in No. 9-20, p. 2-26.— Eaus. 

L61S30.]— Fmlt Btalni on Flannel .-Has Mr. 

Huinen read the paraersph on p. iii last Tolume ? 
It seems to me he will find something suitable there. 

[51637.]-Whlte lC«t«l.— The aUoya used for 
tti« pnrpose mentioned by " Boswell " are rathtr 
nnmeroui ; but the toUowing is a list which may bi; 
luofnl: 1. Copper, 80; tin, 18; anc,2. 3. Copper. 
74 ; tin, 9-6 ; zmc, 9-6 ; lead, 7. (Tbe hitter fre- 

Sntly Died for looo. brasses.) 3. Copper, °" 
16; line, 2. 4. Copper, 6ti ; zinc, 28 ; tin 
Tba latter, it will be seen, is cheaper ; but good 
lanlts have been obtained with copper, 5-5 ; zinc, 
80; tin, 14-6. A white aUoy tu be cast dirvctly 
into tbi boxes is— lead, 32; linc, 13 ; antimony, 
EO. Perikapa the best is-coraper, 4 ; tin, 9^; 
kAtimony, S. All the alloys conmining copper and 
line an difficult to maWe. Usually, braes con- 
tainine a deflnita qnantity of zinc u taken, and 
addedto pore copper prevjonsir melted ; but the 
bwd metal should always be melted Brst, and then, 
as soon as tba alno ii rnuly. be poured uito it, tbe 
ottier oomponants added, stirred well, and cast al 
OBoa. Keep the miztm« covered with charcoaJ 
dnat while miiiDg.— Nun. Dob. 



k-covered best. Pass 
lattery through it while at the i 
and tlien more it steadily along each limb, taking 
ft we ll over the ends, but not off. Use a battery 
gMuf a powerful onrrent, and pass tbe coil from 
^ to «ad seTiral tlmea. Acoilof four layers and 
halt a doxen tarns is quite large euougb. Twist 
Vf on amandrel larger than any bar yon wish ti: 
" ■ I tie £e helices t^thei with string. 



This last lection gives them power by their by- 
laws to determine and fii a plan the proprietors ai? 
to follow, and in default ot such notice being ob- 
served, the urban autliority may do the work 
themselves, and charge the cost and cxpeDsee on 
the proprietor negloctmg to observe such notice.-^ 



[51(a2.]— Lo^iJ— Will — Admtniatratton.- 
No : the husband of tbe married sister bas no claim 
on his wife's property left after the 1st Jonuarv, 
1883 ; it is hers solely and separately, and would 
remain so till she made a gift of it to her husband. 
Property in Ireland is governed by the Harried 
Women's Property Act of 1882, applicable it, 
England and Trebmd, but not toScotland.- Lex. 



'lighting contract," and i: 



J — - , tyof gas they must he 

adjusted to pass per hour. The manufacturer will 
then furnish the governors with the proper siie ol 
burner. If you follow my advice, yon will nol 
introduce reflectors in street lantens. They maj 
look very pretty and effective when new at ai 
eihibition, and work very well on paper ; bnt savt 
me from such abominations as I ttave seen afta 
b^g fixed two or three months in the streets. 
Nothing, in my idea, looks so well as a lanten 
with a nice light frame, glazed with pot opal oi 
the top, and the bottom witb clear glasa (the light- 
ing hap glazed with plate to prevent breakage by 
the torah ; all fejicy scrollwork cleared away irom 
nndcmeath the lantern, and a light basket fame 
.J—BIitorioal.—"F.B.A. 8." states tliat substituted, just strong enough to support t^ 
uiHie can be no doubt that Christianity wBi^ lantem and no stronger, with the light not more 
iiilroduad into Britain in the year 607." He should than 10ft. Giu. from the pavement. This style of 
have said rf-tiitrodufcil, for there were Chiistiaii lighting is far before fancy reflectors: the white 
bishops in Britain several hundred years before St. ' top, whilst throwing tbe greater part of the li^ 



nwutli^ and til 
^Iint. Don. 



haniaas his corksoiewB, ha must 
■vu^BE wiQui, or tbey will snap. T^ere is no meam 
of producing temper without the previong har- 
dening, — Pjiw*w 

iB18I9.]— Hpeolflo GraTity.- 1 bog to thank 
r. C. B." very much for his kind reply *■• "" 
qoary. The fint part of my question luia 






le with a rule by which I . „,^...v..u^ 

the ipaciflo gravity of the solution the amount of 
anr particular substance per gallon, or give me the 
title of any book treating on Qia subject, I shall be 
very grateful to him indeed.— J. S. 

[6IM9.]— iMKal-IntMtate.—ItThoi. Ooodall 
has died inlertale, leaving a brother or a sister, 
■nd children of a deceased brother or sister, than 
III* money wonld be distribnted, halt to inch ">r, 
tMag brother or aiater, and the other half 
«qwu^ divided between the children of 



itwwased brother or sister.— L«x. 






J&16e7.]— l4KaJ — aettlemant.^A., 
ier, cannot by anj means undo this v. 

Budi settlement is bmding on her, and the trustees 
must see that tbe terms of the deed are properly 
carried out, the property being in trust by mar- 
riage for the children, and in default of issue, for 
asr nephews and nieces. In certain cases, where a 
made at the time by either party 

mistake nay have b 
of eqxi^may set a settlemen 
kppUcameto your e 
•MOmplished. "liBX 



inmdienta need in the three-cell battery, also 
whaOw the ordiolry electric-beU wire vril' 
answer the purpose, and how would you conned 
Rie wires to incandescent lamp'r How maul 
lamp! will one three-cell battery workf— Nob- 

WOOD. 

[61669.] — Leyal—PavInB,- Yea, the urbar 
MBtboiity have such powers given them by 38 and 
«" rset. e. 65, mctt. 149, ISO, 153, IB6, and 1S8. 



this, to Oildas, " Britunnus Sapiens de Eicidic 
Brit.," p. 23, and to Crokanthorpe " Defenait 
Eccl. Aiilic.," p. 23, from which I give the trans- 
lation of two short passages : " It is clear that ooi 
British Church was founded a few years before 
that of Rome." Again, '^ Learn that the Roman 
Church in Britain was not the mother, but the 
church, and a younger sister by about five 
years." QQdas stales that the British Church was 
foimdod towards the close of the reiTu of Tiberius, 
who died A.D. 39. The Roman Chun3i wo* founded 
in February, a.d. 55, as stated by Baronius. See 
also Bingham, "Antiquities," ix. 6, p. 20: "In- 
deed, it would appear that there were more bishops 
in England and Wales at the time of the Ssiod 
invasion, 150 years before tbe arrival of Augustine, 
than there are at this day."~OTTEB. 

[61690.]— Ketaphyafoa.— The work I can beet 
recommend is Hex Muller's 2-vol. translation of 
"The Critic of Pure Reason," by the famout 
German philoBOpbor, Emmanuel Kant, If " T. H." 
be thoroughly acquainted with the Gorman 
language it wonld bo well, but not better,' to pro- 
cure the original. Mai Muller's excellent trans- 
lation may be had on loan from Mudie's— Mum. 

[31716.]— Street LtKhtlor-— The firms men- 
tioned in yoQT query turn out exodlent articles. 
There are a great many diffetent lands of lamp- 
governors in the market, but they may be con- 
veniently reduced to two classes : the older class 
having leather diaphragms, and the modem class 
having metallic pistons in plooe of leather 
diaphragms. The metallic governors are rapidly I 
displacing the older form ; they look much neater in | 
the lanterns, and, from being conmderably smaller , 
in diameter, oliatruct much less light than their 
elder brethren. Peebles' people turn out tie 
smallest governor with a leaUier diaphragm that I 
know of, and it is furnished with a movable cap 
so that the weights for adiuatment can be altered 
without taking the top off (he instrument. I have 
tested a neat number of them, and I find they are 
thoroDghly reliable. Tbe same firm aliio manu- 
facture a metallic governor, called the " needle ; " 
tbisj too, is a very good instrument, and will stand 
tastiDg pretty roughly when new ; but, as far as 
my experience goes, the metal of whidi Uiey are 
' '■' ' - soft, consequently, after they 



Haws sufficient light to pass 
through to give the lantern a cheerful aif>earaoos. 
—J. B. Waebeh. 

[51735.J— Boat. — Crow your plan with }in. 
sqoarea ; if yon object to the penaUu ovtr it, 
then you can divide it by fine threads ; ttsa nla a 
Urge sheet of paper to file particular Kale tec the 

enlargement, and carefully t *"■* ' --*■-' — ■ 

each small square ir'" "" " 
one. If you desire 
may n» jin. or lin. in the ftrst ii 
must give a correct copy.— H. O'B. 

[617480- -Water Sataa — The "Dobte" 
Oaae.— TheQrandJunotion Aot,7Qeo.IT. a. 96, 
enacts that water rates be charnd on " not 
where the same can be ascertainedU" and whete 
not, then on " the actual amount or 'aannal Tains' 
npcm which the assessment to the poor rale i> 
computed." A later Act says limp^, "aauna] 
value." Question 1 : b the old Act repealed T and 
Knot, as Mr. Dobbs liveainhis ownhonseandpaji 
DO rent, what is his " annual value " F Question 2: 
It it is repealed what is "annual valoa" in the 
later Act F Decisions-Qaeon's Beuoh : Old Aot is 
not repealed, and where no rent, " annual valoe " 
therein is the rateable assessment to the poor rate. 
There "annual value" prr ic, as refeitad to in the 
later Aot. was not argued before the Cont. Cmnt 
of Ameti held also that the old Act wasnot wholly 
repealed, but decided it to mean rent if anj, 
id where none, the equivalent of i ~' —■-"-'- — 



the annual a. 



i from wbidi the x 



a year 



o fiaug 



^ .. beyond the range of adjuit- 

meDt| and they aro rendered nseless ; bnt this is 

a defect that could be easOy remedied by manu- 

[acturing them in brass, instead of soft white metal. 

Sugg and Co. manufacture a leather diaphragm 

governor of improved form, in which, instead of 

adjusting by movable weights, as in the old form, 

the adjustment is made by a conical -pointed screw, 

thereby saving a lot of time and trouUe in testing. 

They also make a governor with a metaUio piston 

havmg grooves turned in its periphery, whereby a 

nnall quantity of oil is held by capilluy attraction, 

ihus rendering the piston gas-tight without friction. 

Thoy have also recently introduced a small governor 

with a steatite bell or piston. This little governor 

is neat and reliable in its action, and looks well in 

the lantern ; but it has this disadvantage- the bell is 

mthsr fragile, and will not hear a fall, and should 

it require cleaning from dust, I should think twice 

before I trusted it in the hands of an ineiperieoced 

nmn, such as lamplighters usually arc ; but if you 

have siperienced fitters at your command to look 

lifter lamp fittings, then you could not use a better. 

.Shouldyounotbosohappily blessed, then I cannot .,,, :, -i.'Zy.Yi 

recommend a better governor thau Borrodaile's. - - ""^ ". 

This is a neot and rehable little instrument, and 

ill give satisfaction. Its onlymoving partconsiatB 

: a brass disc ; and you might safely set a man of 

rerage intelligence to clean it with a bit of wash- 
leather without fear of injury. I have submitted 
this governor to some rather severe tests in range 
il pressure, and have no fault to find with the 
results. In fact, after six or seven years' experience 
it their action on upwards of 2,(xio lamps in the 
district, I find none to suit better, and we are 
replacing alt our old class with them. The size 
of burner to use depends on tbe terms of your 



aomaly {would arise Uiaf i 



were of oj>imon that it would make no diSaraDce : 
they considered it the same thing as the lent in tbs 
old Act, or what is now called "groai value." 
House of Lords : That the decision oi the Conrt ol 
Appeal should be reversed, and that of the Qneta's 
Bench restored, for reasons to be given at the next 
sitting. Mr. Dobbs, in a letter to the papers dated 
18th August, 1882, said, "If the judnient of the 
Court of Queen's Bench is conSrmed, my e*as is 
Liver on the narrow issue ; but if the hwher ODOito 
reverse the j udgment, Ihtn we fight on uie bioadv 

every ratepayer will watch that, if it oomee on, tcr 
Chough it vnll only bind the Grand Jtutctiim, it 
will forecast the result in other aaaai." "m 
highest court deciding the first issne ID Mr. DoUa's 
favour, the question of annual value ha* not ban 
fought out at all on this occasion: the eflMt ii 
simply that owners Uviug in their own hoosSifei 
the Uraud Junction disbjct, are to paj on aboit 
oue-Sfth less value than tenants who are Mi 
owners- the very anomaly referred to by ttl 
Court of Appeal ; but those vestries and tktepaTBi 
who have subscribed to Mr. Dobba'i fund unte 
the delusioB tliat his was a "general" caae,hav«DD 
right to blame him, as the above extraet pnnss. 
It may be mentioned that two of the House tl 
Lords judges, Bramwell and Blackbnro, wws 
{larties to a decision in the well-known HhaOeU 
inse wherein it was decided that " annual valna" 



; payable on an otdinarr ysa^ 
tenancy, tenant paying tenants' latea, andlaadkn 
jiaying hindlord's rates. There have been ottaa 

ilecisions on this "annual value,'* 
with the .houoe duty and property 

!_ _' andthB«i_ 

alw> the schedule in the Metropohi Valnsti* 
Act, 1809, whore the forms to be filled op n- 
pressly define it as the rental or gross value, an 
the rateable value for poor-rate purpoiel as snst- 
thing to bo calculated from it. — Q. 

[51755.]- Leval-Madloal ZlMtrteUa--^ 
the testimonials have been addreswd to B. s^ 
they would no doubt be hu 
event I should make nse ol 
explain same away, (v go round to tba pi 
the teetimonials and ^ tn^ ansa add_. 
only. If tba tsitimoniala an already ti 



Oct. 12, 1883. 
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A. «l]lj, then they are A.'« 

datnaudBd, Knd on refntal 

dBtaone ; bnt if iMldreraed to A. andB. JoiDtlf, then 

explain them away in local newipupen, as 

flnt mggsetioD, And, if neceHTf , Kel 

and danutgeg from one of the ooima. 

[B17S6.1— OartrldRei for TKaxthilStarj .— 
Hie powder med for thii rifle it known ui B.F.G.'' 
(rifle flne vnin] the (2) denotins a ■nperioi 
□nality. It a manufurtored at Wsltham Abbey. 
The aioonnt ii STign. I can't nnderatand lion- it ii 
jon fonnd no weuL in the Qoremment cartridge , 
ai thera ia aeanlboard disc on the powder, then u 
wad of beeiwax and then two more cardboard 
diaoa. The ballet is secnred in tke csrtiidgn by 
the top of the case being choked into tw 
cannilnnes round the lower part of the bullet. 
Tlie case is not solid drawn, but consists of two 
turns and an overlap' of 'Ain. of '004 brass. Thi 
cartridge is a little off Sin. in length. The bullet 
OOnsiBts of 12 parte of load and 1 oTtin, and wt ' ' 
480gn. — AaTTLixBTiuK. 

[61760.]— Shoe BopalrlnB.— Good sewing : 
be teamed by practice alone. Well wax eight 
cords of No. 12 white for ordinary men'- "^■■ 
eren ten, if very stout Boles, fiye or six for wi 
then bang on a hook, pull all the stretch o 
np and down once or twice, and it should reeranblc 
gnt. Use awl so that the thread can only eaidly 
pHM Ititdi behind, if poasible, is sewing is not dis- 
oemed. 8ti«i%tli does not depend on a thick 
tliread ; bnt cat ehanoels as deep as posiibli 
wax STerThalf-doiwn atitdiF- — " -" — " •— 



X sreirhalf-doiien stitches, pinl all well togethe 
. ..ilemcAstwjth plenty of work, and. by all"! OS Ti, 
aoak and well hammer yonr leather before i 



If yoQ wish it to wear.— A WxcBuncu. Smobbik. 
[61T67.1— OoatlnnouB Brak«a.— To " Hiaro 
■lAH." — Prom the description given by yoi 
correspondent, there can be no doubt that the tiai 
he saw at King's Cross, Metropolitan, was oii_ 
balonsing to the HetropoLtan District Company, 
BiKLQurefore (like all its roUing stock), fltted witl^ 
the Westiiighonse air-preaiure Wke. The brakt' 
has been iu daily use on this railway since 14tli 
Febraary, 1873, upon which day the first trial triii 
was made on the hoe. From the notes 1 took at 
the time, I find the enterimental train consisted of 
' le No. IS and eight carriages, and it ran from 
lanxion Honse to West Brompton. The car- 



Jvee have always been . 
— vent the possibility ,. 
t the official " that they 



ploved, in order 

lailare. The statement ._ 

have two sets of pipes, and that if one fails tht' 
othw works," is perieoUy oorreot. The two linet 
of rape extending nnder the train connect to tl 
bnUu cylinders and with each other, through , 
iimple dieck-valve, so constructed that in the event 
<d any damage to one pipe, it instantly a 

matically cnts off communication betweei. 

linei, leaving the unbroken pipe in perfect working 
order. The couplings are provided with valves,. 
which are open when ooupled. and closed when 
uncoupled. Therefore, if a train breaks loose, tht- 
driver bas control of the brake on the front portion: 
(and in cases where the vans are fitted with reeer- 
Toirs the goarda have control). This air-pressure. 
brake was a gnat improvement upon previous 
V«tenu, hut it bas the detect of being aon-anto- 
malto. For further details of the brake I refer 
"Historian" to Vol. XV. p. 286, 1872.— CuMmrr 
B. SraBnon. 

[61779.]— Ketalllo Precipltatea.— I am afraid 
I have not explained clearly enough what I wanted. 
I would like to know the best wav for predpib^g 

•iparalely:— BroniB as a metallic powder, 

•a a metallic powder, and zinc as ■ metallic [ 

— Aj» Exi-BBUlEIirEB. 

[51779.]— I(at»mo PreelplUta.— What does 
" An Biperimonlar " really wish to do f Does he 
require to separate the constihienta of the bronze 
by way of analysis, or to oblain each constitaeat in 
the form of metal (or commercial purpoees ? The 
copper can bo easily predpjtaled from an acid soln- 
tiim by means of scrap iron. — No SiO. 

[S1782.]— To Vlollnlata. — "Amalonr" should 
get a little work entiUed "How to HoM a Violin 
and Bow," published by Pitman, which contoius 
very good descriptions of the varioua tx>wings col- 
lected from standard works on the subject. Of 
course, however, " Amateur " is awaie that a few 
Icasons from a really good master would teach him 
more than any amount of reading. With regard 
to the bow, my opinion is that a good one can he 
bought for 208. or2As., and that Uie lower-priced 
bows must necessarily be inferior, as they are 






but a guinea bow is quite good enough for all 
ordinary purposes* 1 do not think there ia much 
art in rosming. Qet good rosia, hold it in the I^ 
hand, and the bow in the usual position for play- 
ing, giving it three or four gtrokes on the roau 
evenly from end to end, so as not to have more k 
one place than another. — Wab. 

(S17S8.]— Compound Engine.— Seeing that 
" Engineer, Dewsbury," has not corrected an error 
in his answer to the above quer;, I take the liberty 
ol doing so. The aUam by gauge of 1261b. will, iu 
reahty, be 1401b. from pure vacuum line, or 161b. 
below atmosphere, from which all calculations upon 
expansions must be reckoned, whether for cou- 
densing or non-condenaing. Supposing there is nc 
loss bt^woen ihe engine and the boiler, the steam 
will enter the high-pressure cylinder at 1401b. );roii, 
and out-af! at one-third of the stroke. The flnai 
gross pressure will be 46'6liJb. This steam has 
now to enter the low-prusure cylinder, whose 
volume is three times that of the high-prcamre 
one, and whose cut-off is one-third of the stroke. 
Hence^ to Sll this space the steam must expand into 
one-third more of its volume, and thus bacomo 
one-third of its presaore, 4G*Ge — Ib'&o = 31'llb. 
gross. This is the back pressure in the high-pressure 

g Under, and not 41-66lb.,.as stated by "' Engineer, 
ewsborr." The back pressure in high-preeauic 
cylinder wiU be 3M ~ lb = IC-Ub. above atmo- 
sphere. The initial effective pressure will be 12S — 
l(i-l = I08-9lb. The final or terminable effective 
preieure will be 46-66 ~ 3Mlb. = I6'66Ib. Next, 
the 31 'lib. of steam in the low-pressure cylinder is 
now cut-off at one-third of the stroke also, and ex- 
pands through the other two-thiidi of the stroke, 
and UiuB he«)mes two-thirds of its pressure, 3I'l — 
20-73 = lD'361b. ; so if we aUow 3lb. for back 
pressure in condenser, as stated, the initial effectiTe 
pressure will be 31-1 -- 3 =^ 28'llb. The final or 
terminable effective pressure will be 1036 - 3 = 
7'361b ; so if we divide the initial effective pressure 
by the final effective pressure, we shall pet the 
number of expansions m each cylinder. Now for 
the high-pressure one, IOS'9 ^ 15-66 = 7eipai 
The hyperbolic log, of 7 aipansionfl, 1-946 pli 
2946. then 16-66 X 2'946 = 4A-821b. average pres- 
sure tluonghout the stroke. The horse-power wiU 
be 60-26 arsaof cylinder x 46-S2 x 300-^33,000 = 
20-9. Then 2S'I - T'36 = 3'8 exfansiona for low- 
pr«ssure cylinder. The hyperboho log. of 3*8 ex- 
panaiotis is 1'336 pins I = 2336. Then 7-36 x 
2-336 =: 17-2 average pressure throughout ths 
stroke. The hone-power will be 16393 area of 
cylinder x 17-2 x 300 -^ 33,000 = 24.— FlWtB, 
Dewsbury. 

[61762.J — Oanoar. — I had a great aunt who was 
a bjnauB doctress 40 yean a«o. She Mconuntoded, 
beneficially, to my Imowleage, best Turkey Bsi 
boiled in new milk, three or four to a pint, to be 
used in the diet, one or two Bgs every day, and 
also as a poultice on the aore or swelling. I would 
lay try it : it is simple and harmless.— E. O'B. 

r6I792.1-Oajio«- In the Month.- 1 beg 
iDlorm "Nun. Dor." that he does not hold a ootrect 
opinion oncaneer <^ the mouth. It isnowawell- 
known (act— amongst suigeonii — that this cancer- 
ous condition is produced by the irritation of the 
pipe. The reasons why we think ao are— first, 
because it is nearly always seen on the lower lip 
only. Second, it is very rarely seen alone on the 

upper lip. Thirdly, it is very ur ' 

and amonget non-smokers. If 



new cylinder covers ftn. thicker than those he hai 
at present, or put a j plate on each cover, taking 
care not to st^ up any part of the ports givina 
free admission to the lUam. As it remains u 
present, he is wasting his steam, which would 
amount to a conoiderable quantity in a day if tbo 
engine is worked many hours. Jin. i* qmta 
enough clearance. Shall be glad to give him any 
other information he requires.- Pbtbib. 
[6ISOO.3— K«aBnrlDv Bllla.— The ii 




d oat in large quantities by the makers, who 

ittalw time I0 select the itick*. Inthisprin- 

(ipallj lie* flie diffsrenca between cheap and dear 
bows, M for th« latter only the flnert selected 
itidBateuMd. Sena few makers, sucdi aa Tuhha, 
naka bsanlifBl bow«, which ar* not dear at £S or 



aqnare by Jin. thick. The scale reads from 0'' to 90*. 
Tbo an^ <tt inclination of the hill wlUi tha 
horinm&l is the angle which ia cot by the Una ol 
the plumb- bob.— QxBSiJi. 

161808.1 -I.eBftl— BillofBalB.-Touwonldnot 
be liable to any action for selling, unlasa yon pre- 
viously had notice of such bill ofsale. The srutoa' 
is now liable to pay the grantee's *"'■"— oeM.— 
Lax. 

[GISOS.]— Lwal SsplisB.— Take no notioa of 
the .loan society. They have no power to toodt 
you, so long as you handed the cash of the gooda 
sold to the customer, and tha tBmaindo' vt 
the goods to the society when demanded. I^ 
them punish the customer. It might probably ba 
different did you know at the time there was a biH 
of sale.- B. B. B. 

[61BD9.)— Olondr Objoot-Qlua.— Soak then 
in spirit of twmntine for a few bonis, flian rab 
them gentlT with clean cottonwool soakad ia Oo 
niri^ and flniah o(t with clean wool and spirit. If 
the glasMa are stDI stained, rub them with wool 
B»ni ttroag nitric add (this is highly conadv^, 
wash inelsan watar, and dry in a olsan oloth. 
lUn pettionlar care to put the jaapei lurfaoei of 
fba obiect-glaa togethsr, and if you want to re* 
cement thmi, pot in the concave gba a ^uU 
quantity of good, dear, blBan Canada balMun, 
which yon must obtain from a diemitt. Waimttw 

res gradually tdl yon can soaioely bear them in 
band, and if the balsam oontafnt any air 
bubbles, these must be pricked out with a taa 
needle, then lower Ota convex glaa into Oa 00a- 
MT«, taking care not to form or indoae »aj tit 
bnbUea. While the glaaasa are still warm pm* 
gently with a flow on the top of the oosivex ghM 
m the middle, and move the gtasa a little bit to and 
fro ; this will work oat the greater part of the 
t™i-"" leaving a very thin film between. When 
tha glaasea are cold, Uui film will be hard enoush 
to l»ep the gUMea fixed doaely together. ObJeA- 
glasse* larger than Sin. in diameter are not gene 
rally oemented. — J. C. L. 

[6IS24.1 — DUpborlte is thus desoribed in 
Dana's "Hanoal of Uineralcgy." Diaphorite m 
trimetric fraeslebenite, and sreieslebenite is de- 
Kiibed as a monodinio antimoniat silver and lead 
sulphide of a li^t slael grey colour, with ipacillo 
gravi^ 6— 8-4. It oontains 22 to 24 per oent. ut 
ulvar, and is found in Saxony, Transylvania, and 
Spain.- W. FlsaiTKAS. 
[61825.]— TeatlllB Value of Watoh.— Ton* 
ity way is to take it to a renteetable jeweller or 
swnbroker. No one through the page* al the 
E. M." oould give you information suifident to 
enable you to taJely estimate Ihe value of your 
watch even approximately. The hall marks an 
stamped in whni the eases are in the rough, at 
--^"- towns fixed by Act of Parliament. Thne 
many different marks relating to date of 
Dg, ploceofstajnping, standard of metaL and 
manufaotnie of the artmle, that page* of the 
" E. H." would be required to describe and 
explain them. But if " Hero's ' 
■^-'=-1- -larked 

for one of the marks a crown, ana 11 
1 Birmingham another mark will be an 
id it " Eoro," or any other reader of the 



.. _ Nun. Dor." vrill 
who is fairiy np In bis 

OCX, ne wui geiue same opinion aal have staled. 

T. R. Allibsos, L.a.C.P. 

[6I792.]-Oanoer tn the Month.— I regret 

lat absence on the Continent prevented mj seeing 
this query before. I have seen two caae* of in- 

ipient cancer in the tongue within the last year, 

oth of which have been cured under treatment of 
_ non-surgical chaiactac. Ilie doctor consulted 
was the funous Ur. Banks, of Liverpool, whose 
address would ba found in a diraotoiy of that mtv. 
After some raeliminary treatnumt, with a view to 

irifying and enriching the blood, both caaea were 
. nt byhim to the baths of Aix-la-Chapelle, in 
Sermany, on the borders o( Belgium, not a great 
distance hence, dot on expensive journey to nnder- 
lake.— D. BS B. 

[61804.1— BeduolnK TUeknau of Wire.- 1 
liave tried rollers and failed, as it laps the sted 
wire. We use a small lathe, and it turns out some 
hundreds of grow per day. It requires a good 
mechanic to moke the lathes. If "Ecoentiie" 
will advertise his addreaa, I will advise him where 
he can get wires redooad in any shape he requires. 

— FEBaEVEBiSDB. 

[51806.]— lEln. Oyllndor.— I suppose " J. O." 
inoans that there is a space or " clsarance," as it is 
^■eneratly called, of {in. when the piston is at th« 
iind of the stroke, when he speaks of a " Tacutun 
of (in." Of oouiae he will save steam, and lose no 
power at all, by flllinB in this most unnecaaau? 
fpace as he very proper^ propoBES.- A. A. MTiLL, [5182(1.] _vaoan«i Brake on the I.. a»A 

[S1S06.]— Ulii.O]rUndar.— lnTeplyto"J.Q.": H. W , Re-U-w*.-? .— I0 "^-au:»»y -|:t^ Wto«- 
reqMatingtheaboTe,bebadbattei<it&«E\>a.vatiio\m« ^niaft on •»* ^sniiao, «A, -S,i*«ki.-~^'*» 



ENGLISH MBOHAinO AM) WOELD OF 8CIESCE! No. »6B. 



^thematiL'sl optica, 




, <A electri- 

_._l»ikniiniben,(«tti»ti» IBlBOl.]— Cement for FaBte>lnr IndiarabbeT 
will uii DM kindly isfinm Blina In Steam Vi ■ ^ " - ■ ' 



)T.]~Tlme Sfffiiala— Ch«mIoaI Heaten. 

jmtr ubbginf iXTrevpotident kindly fiTDUi me, 
-' aun," irith a sinipLe flpire lUutntiav tbe mcMi wt^ 

ticol method of droppioB & Eiioe ball by 

citT I Plfue do not nfei me b> back nu 

out ot the guntion. Aim will uy otu kindly Isfinm Blips 

ma what carbon lutTon ia 1 I Icun from a OtrnUD Uut mden 

hypoAulphate of toda. Could anyone gin me fnll parti- action of sea wattr.^W. 

eotn o? Iheae latter, and if they would be efllcleot in ..,„„ i wi.„»^„.i c.„ 

hmtiitt a rooin whne the thmaVldom fall* below the (619M-l--BleqtrIoal,--Can 

tioeziog point! Alao the commercial mloe of the wda ! J£f ™2«£)ilatic ™ ^^ 

[»]Ba8.]—Knilo«l.— Would anyone kindly 



[5i9iis.i-W«tw Company'! CharB« 

Ir. W.thertlfld aiiMKer the f.illomTml- 



irtliuf London. tsktnR a Itw londa eadl 
, -jipo*.- to prtirnl combination, to puyantxl: 
waUi iat«, and they quote tbo IMI 



:pi»e<l lurfau lin. by ain. t- W. H. M. 

Lbber Ktrlpi ii 



pLutea airaiiged ?— F, C. 



'";fl(th-rt;.""CtoGflat, eome ailing itaminorflftb 'i:';^!,^ JE.'"="*"?»*'l y'^J^i^i^,' 
id olhen jKwtively dHlaring it to be a diminitbed UtthT 
. , ^. «...., ,: I.... ^ Hajmony (when 



y DtTsiai. 



igtitueua if a beparately 



„B„md .lib, 1. di-,.... i-B,.,„.v... •si^.i zz^isiSit'JiiVi. i'?. 



19ia63.1— Electrical. —I dnin; <o make ■ 
1-pintcup' tarbon rinc battery, one celUM 
,.uwerful cmm^b tn difligrate platjouui win 
i»edal DijfLt. the lioc or linca mialit be tlidU 



m me what will n 



isisae.l— B«DOTa,tIiiff SUk Uantle,— a lady haa 

B clack eordBd (ilk manUr ■^- —• ■- -=■•- ~* -' 

and the trout pirt ia ihii 
being peaay. Cananynnt 
theThiny paita allud^ to 

{MWO.l-Wmtorwheal.— Will any of our readeia 
kindly sUIe the method to find the nominal h.p. of a 
watriwheel 16ft. high. 4ft. abreast, with a Bm. ring work- 
ing an Sin. plungerpole eft. »troke. at the rate often 



■noe oQcween thla and tl 
may only be' due to the 



n of the cyllnden 



IBl9H.1-MllBlc-HBlla.~Can any of your rcadrn 
eiuightm me on the law of muric-halla In refnniFe ti 
the lalloiring 1 — Lan two penona (malej play a diamatlE 
■ketoh in two acta ' I bare been told that they can aafeli 
but that thrfic penona cannot. Fnll infumiation wu 
oblige. -Dai r 



[SIMS.l— Inoo 
-■-ufuniitnv^ateu ai 
If-ycarly. A ileduc 



H the intereat at the bank 

. . .,. _ _ . . bowerert always made for 

Tnoome-tax. Ongbt the sooie^ to pay thetaxi Ifnot, 
can the amount be leoblained f-^.^. H. 

[MM4.1— Coppered Wire. — C^ aome of our 
readen tell me Low common iron wire ia made to look 
tfkj> copper- 7 A^ao if it can be applfM to haTdeuvd at^el 

frooila 1 Wbat I wontliiome cheap and aimplepr 

without beat !~W. Hi>,av. 



platea, the other baa only ei^t ; 
Che longitudinal aeama T— C. T. 
— Bowlooka. — I I 



. can pull with hia face 

d— aa he aita when paddling, I beliere ^~''^ 
la hare been nuxestf uUy tiled.— 0. 
tUMT.]— Llnk-aiotKni.-Tnil ectme one kindle 
glre me k abort deioription at Allan'a '■ utiaight link '' 



[GlMe.1- 
looomotJTH 



cning la the Bi 

a deaoiption. i 



tk^a. — Ferhapa oome reader could infon 

biake ia naed on meat of the O.W.I 

la the Briatol and South Wa'i 

tiie'ii"idiand"By,-pHva7a": ^' 

intU.HZooplirta TrouKb— Having oecatioBf 
keep eome pond water in a nephyte Irawh, I foun 
atler a day er two that the tiouah had conn to ideoee— 
Mppoae OB acTMiat ot the aotJon at the wata on tlu 
oament with whiih It waa put together. WlUaayotoni 
miGroacopical f rieoda kindly giTe me inatmctiona bow to 
eeioenl it together again !— Uiaao. 



y diaadTontage, aa I oaaaDt imell the 

..t»«_' _ _ 

the attraction'of the euth amonnte in two oi 
An minutea of arc, or about WO,Olia mile*. Wanted U 
blow what the diiplaHment of the earth. If any, by Uia 
attiaction of the planet Uan amounta to during the 
BDie period t-J.M. 

11.] ~ Bta^B lEIammetar^— ■ Can au ( 

wise I Ihaia drawn taj cuef uUy 



bif< 

photography er othi^iwiBe . 

eo paper the dlTiaions, te., aa I wiah them to be In tht 
micromater, asd have then anaated thinga, ao aa (a get 
a photogiatA ot exactly the requWts iIm ; but, nnlSr- 

tDBatdy.the depoait ot vbid the Im '- 

tt» eoana fot the thing to be ot any tue 
with a tin. obieetlTe. I b**a tried ni 
■leo, pno, and gallie add— and varloi 
alttuBgh the reaulta are not aU alike 
good tDou^ tor the ptupeae. lon^t 

J^ntuD^naed theeeliidlen proteei. 

«D AooAlnacee, asd nitly boi* UaUe (o be noUtby 
Ai^ /'kaUfrarMrjrMefaorbelp.ftvIkwkimina 
l»mtmeiHotmabaBdiehSiuleaaaae wellieapnti 



ioing lampa juat their oirrect amount of 
I mure, yet pmcticnlly the. always grt 
Jen a number ore turned att \ the ^ht 

n. WiU^'agma'^ or oSwukindlyex- 



iron weighing il^lb, 

if aO| pleaae ubli^ by informing mc hoif I 

-jnukgixiftiK them J Tbla query c^uaes from 

Anlipodea. and I wiah if puaaihlc loatrengthcntheoihi 
and so save the time and eipcEue of sending them 
England . — :ii-jtaciiiBaa. 

, 1— Elactro-Platlna ftuory.— Would « 

ot thcrcaderaof ''oura" who have , — --■'—' - 

.lu-plating by the < 



s.i^>' 



D have prwdc 
anidc silvtr pi 



pon atartjng the batu^ry eveii'thing goea on 

a diacoloured and covered with a black 
be plating eeasen, or goea on very alunly. 

flattery 7 Aoanawer. with practtoalsuggcitionJifor keep- 
ing tbe anode bnght and clean, will muuh oblige— As 

[aiM«.]— Waapa' and Been' Btln^B.^oQ but- 

such a fe«rJul bllalol— F. 6. A.' 

tAIsao.]— Oxy-Hrdrogeii Mlcrosoope.— To 3Ia. 
LAKUABTEa.— 1 ha>-e lal4:ly purtbased an oxj-bydroFfi'n 
micrUDCope. which haa apparently been imuaed lor same 
yean, and is not quite perfect. To save the trooMe of 
engraving diagrama, I may mention that the appamtui ia 
euetly npnaentad in *' Fcpiier'a liay Book ot Odenie," 
p. IliCwith the eiCFptiun of Uuniey'a set, which I have 
not. The bamcT, wtueh ia madu for uaing mixed gases, ii 
cumpoacd of thne porta ; the lower part la screwed to the 
stand, tbe middle part u a tube at some Qin. in length. 
.-.,.._.. ...... . ...^., ., . jj„|^ 



[M9M.]-B»Bh.-To '■ 
t age baa frumchildhoMl it 
t tlie fall uf euch ye»r. and alta a wnue [ 

Lhr.FughDUt the winter, cauaing great pain ai 
•So Aia diaeoH: hai bem known ia the fauii'y 
LbouAh there lire many ithcrchiUnu. I^Te 
men hare been conaultpU, batwitliout any IbkI 
J. E. H. 

UIIHS.]— Maklne Small Srllla.— W1 
cat way to niake dnlbi tofllamaU Haewplate 
hich arc 1-iein. upwards !-W. G. t. 
'aifiCl.i- SeaaoQlas Bozwood.~t ha' 
■t. uf green boxwood cut laat mcoth. a largt 
hich ia iibuut 4in. tliick. What ia the b 
»Mn and tjreieot from cracking !-W. Q. F. 
[SI eiiS.I— Handbell Tnnbig'- Can ai 



wire gauje. la thia jet aafe with ordinary core 7-and 
how are the gaaea mixed Id ttie bog. ao aa ta have the 

Kper quintities of each I Tbe mieroscope ooiutiaia of a 
Je tube acrewing into tbe camera, in the uau.l way, 
and it containa twu lenaea [condensera) y^ diameter, and 
aepaiated by a aliding part which can be regulated so aa 
to move the lenses nearer or apart about 31n. ; on the 
end oI this latger ttibe, another tube alidea. containing a 
Btont apiral ^Ing, and as aperturo to hold the object to 
bemagniflfdjattaohiid to IhuiaanothDr tube, moved by 
a rook and pinion, and which 1 think nbould cuntuin the 
object lena. tint the Ima ia miadng. There ia another leiia, 
however, attached to a loose biaaa plate, whii^h sUpi in 
the end of thetubacontainlng the aperture fur the abject, 
WmvouUadlylnfaim ma what other lena ia required. 
andtLeuae of. themorablelenal have juat meuUonedl 
Can 1 nae the oondenscn as a muin-lnntcnj by adding 
the additHHial part to hold the altdes and a tuba far the 
ubJect-glaaa I Any hifonuation wiU oblige an old 
(ubscribcrto " aura."— Tiiiati. 



hlr. I^caater. 



frequently Und, after using my telescope a 

A '^-' theobject-glaaabecomcBBpeckle 

Dot eiaetly duat (iiutwilhstaud 



will not remove it, friction _. , „ 

being Deee—ry. And yet we are told by soiac 
t" F.B,A,lr.'' in partiaular} to avoid wiping the glass. 
Of tba two evOa, which la the Inner t for my part, I 
cannot resist the temptatian of removing it. and for that 
purpose I use a tuft ut pure eotton wool with gentle 
rubbing, Now ia thia likely Vi do harm if appUed, say 
enee a week I Also, is it adviiable to wipe between tbe 
lenieii, say once g year I— (What would ■■F.E,A,B," aaj 
te tbla, X wonder [) Some practical advice in thest 
matteta wnnld. no doubt, be ranch appreolatcd by all whc 
teleacogH in the open, and particularly 



le I had nut pnid aniilher 



ler in ad 
1 bai-e it 



Be TCAit :— " And the Qe 
. iim> »hPn die pipe 1 

" TbAt irauld be at the tiw 



' when the agreement to take i 



e from the crown of the belL There la i 

n inside layer of soldrr n«r the t'ran 
.iltcu, wilhuut weakening, the tone '.—H. V. 
(Sll»(»,]— I.,C,D,a, EngineB.— Wasted 
f the new bugie tanka Noa, ra and :0, by St«| 

Cbi!>;0.]— Eeaondaijr Batteriaa. — 1 



partieulora n 



itiie lighting j b 



iie. are miniied for the * 

That make of dynamo ta 
e- mode, or are thry tho* 
.) of the Faute-BellonVulH 

they be renewed I La 



Slit or lunger, uulena he la retaineil fet t 
y. It wun htated two or thrvc yeara ago 1 
VruiatToog lightJ:^ Bome rmma in thia mau 
lecumulatuH were mentiond ; ao an aUendai 
bably within reach of the machinery all tbe 

I6imi.]-AlT CondeiuBr,— Conid any 
wingI™un-isJii!i, ^ nn air 

[u]B71.1— Valnatioa. — I aball be obligei 
your readera will ubiige me by an answer : 



liX} a year. Wtiat sum should I pay don I 

be lease 1 Money wmth, say, 5 per cent-W* 

Ifii9i!l,j— VelooUr of StoBEB.— I 
lad if "Olallon," ur any other mider, end 
rje fur (hiding tbe velueity (In feet] ol » 
ivun presaure Usuing from a tap us a boOe 

[5 i»T4,] -Engine.— T>> ■' fhaTmii."-)!] 
iin,ouIaide lap and alia, lead on main n] 
haiut ia without lap, and haa a iin. slip : I 
the valve li 4in,, and tbat of the pists M 



rai9TB,T— Boaiatuioa. — Win aay 
Kfrcbholl'i bridge, andhnvil boHdl 



;in«.]-PlBAo WMMt Iteak.- 

MhaaanaAni iiBhig ASjgBa 
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new pruM of itu.iJ. WliirJi iH pnlCTiibli! I CoulJ an 
tntelliinut i-illagf jainiT be (nutnil with Hie work '. 
Hiob ban lo nroHwl nod wbat to atouI Till be thuli- 
(uUy iK-eiTBlliy— M. C. S. 

[S1BT7.1— FJeotor.-I hnw talim in lumd tbp rcniii 
0(11 MMm launi'li, nnJ imoBftBt tlii» list uf things runt 
ftom oioer to b,> ovsriiauled it ■ amjill sjinitrir. n«J fur 

Id ib wKler-ij'- ling pi'wen I had r t- wl wltli it mj^iclt. 
Hid flml It lift* wiitcr Alttt fa&Tiut » liltlo poUcBce with 

mtcr, wan! Ihaa hnlfa miDUd' uc »! It ItU idiplhe 
mtFr, uDd thea we liavnlaconumaiiviiieir vith it.whiEb 
u ■ gnst nui.iQce. ni Htiiiin launch in nii Biiolly by ■ 
udfnad)Katlfiiian,ii'i^hfariiilf.hivlagil miyii Mum Iiihk 
ejKtor Hyinn am ■ii'j-'. them. It la mt luiti- rxnctly tlm 
IliiBg tura glf^am Uuiub tbut IsincMtly iu>>d Inr pln-flirc. 
They are In gvoenl [nA up with tmythinB nboiit th tn 
iif»l. clmn, aod nil ia mod working order, which my 
endeBTDun wi111« lu put outfo Ihe mine ulylif »■ nbuve 
roooClaoed. I put a new cone inla iu'blo ul ejntiiT, 
baTiof (ounil it wa- h-.tml or turned aU to one «Ue, 
■ala> cut ouctiou pipi- und pla«H3 tjcctjir iuio, ahure terel 
of water ; hut with ju.l the mm.' re-ult » bef'jte. WiU 
KiBie prottical readiT of ■•oQ«"-fortXiunple. ■' Olal- 
ton," t*. Au»te], or " (.ondon Biw" — kindly irii'i* tlieii 
pinion w u tu snitt me out of my diiGi'ul^ ;— 

[il^-HypMnIphnto of Soda.-'WouM any of 

imm ardinary wuhinii mdn or any oilier e-imiuund of 
■oiiu ; I am prinir tu llie coloniin in n WKi ur iwu, ani 
un afraid 1 ahiU hire a truubk' to grl Iha hypo — 

[SlBT9.]-a.W.R,-Crin any itB«ler^.bliin.mB with the 
■ire of drivia^w]io<'lri, ki: , ( 1 ) of th4> Xl>^. B. U. Bin^lefl ; 
it) of (^^ne No. IAS, 4 e , N. G., whii'li pppearv laivei 
Ihan other X.(i. tuRinca !-'r. M, tt. 

[BlOan.l— Cattle Bptea.— WonH one of ■■oiin""in- 
■rrt a recipe fur makinii a cbup raudimvnt or cattle 
ipki' iniUiUe for Bpvuurinfr hiuHj chop rnt from Iiay of 
Bwdi'iBtc ouaJity 1 I>hnuld tike to kouw the cjoantlty of 
OU'li iogndlcnt Uied,— Ckiitheit. 

[SlWI.]-Eloctrlo TsBtln^.-In connncUiw tlic 
terminak of a Uiilmnimieti'r to a l^la. bell aa fixed in 

remove etther nni- of tbe bcUV' wim and afaia inaetc 
SJlTtmombt'r an iH-fore, thtt Seville ia deflected UK far bh 
iKn^ble, I Bin Hiul no leskn, connection* of virei or 
•oythlDB WT.mc. Hie puhhiw ate all goul. This muting 
Enrrrat la lti»tlli>.iFat lo lior a very nnall IvU, thouiili 



....vnpttbly monswhen aud. tu . 

)npl(«i]tUu-i;.ilTaiuvu4n-. Bow can I Hod the fiutt! 
^wlwn> U the pmbahle defert 1 Thc[« are Hit belln, two 
■vmaphnrAi, a n^^edln- InHlnjmtDt, a relay, and an 
«inc" lielpfaMHcilnU-K, hTssh?"' ' <^ '" 

[M<»<1.;— Electro- Ua^ne tic Hachlne.— t hnve 
a imull eLMtro-muiriH't of luft liua. hon^^boc form, core 
tin., ptlti tin. a|uin, capable uf lifting X&lb.. whleh I 
want tu like pm m ,™ elei-t[.^nui!ni..iic nrnhine. Will 
Ml. Lani'aileT or any I'ltTapaodcDl tell me liie uf 
ariDalur-N wd'iht Inil g:iuire nf win fur Hich Inibbin. tn 
Ciel ^uod mnlC, even lo pcodncing a amall elecoic light I 

ISIW.1.1— To Kr. TT. J. Qrey.— Will Mr. (Jrey be 
kfn'I enoTijth to m'unimend booka for machiue eon- 
■tnii^Uon and praclii-sl freomeliy, Iloooura utairc 1— I 
ha™ niMpd in Ailvauce. I Ucg he know ol any published 
Intormalion lyini-cTning the Whitworth •ehulanhlpi. 



j51t'HI,]-Dl»>olTlng Suttapercha.— Cbj] anyone 
Df<irm lue the ckacC utrength ul fpirita required tu div- 
uli-tgultHpcrghauriu'liarubbcr'— 11. F. 

Ik' re.iden hel 
wwhatdlara'' 

It. willuiut heating. Any n 



ill pu1>U>hi'd price. (3, Tlie poaitioo and mig, c 
«[ar lH.«i liroombridge— Btilla. 

rsiWZ.l-Mot'llo-Chroinv.-Ciinanyof oiir< give 
lac informatJon on the above f 1 tried poukin^ white 
blotting paperiniugarof leadandpulantrLpof tinf 
racli edge to battery, but get no reaultH, What bi 
pmnr, and would a roil help 1-0. U.tr.a. 

rsi MS.]— Engine ansry.— Would anyone oi 
hAf. mc out of a didii.-u:ty • We have a coade 

minute. There iaa loud thumping nuiie at the < 
bHirinini when tbs piiton la at »eh end of the »l 
ir the bni*i>cii are lightened ao aa to minliniHe the th 
ing. they beat. What ia the cauw uf the tliunii^ng 
it nefrdive euibioning 1— and how may it bflremvU 



hke a good many other wutken of that form of ioKtru- 
mcnC, I am increaning my idle of iiperlure. Suppoiie wltb 
my new initmiueut I did away with the gtand, aiul put 
the mirror and tube in a lUed and horizontal pwntinn, 
ceuld I OKI a heliontat 1— and if lO, whnt f.irm. to throw 
Ihc mi-H uf a planet or itar on to the mirror and keep it 
then ! I hive read that it ii niwd in Ami'rioi : tut 

oonld enlighten me on the iub]ect.~M. T, 
_rsiM6.] -Sztraiitlnff Duet and Lima from 
Wool.-Cau any reuter y-in me a dncripti.m of a hand 
luiuiblefuruae by a lellmonger Uiei[tra<.t 

thoruuiLly I Tlic wool n-piircH lu be IreatPd 
alter luaving the ituve, but tbe ■ 

-L'ui'^jTBvFiiLLaaKJFa. 



firld magnet! In the al 
thv cm rent fron th 









■■ EloH 



[SI»T.1~Hunalim TalephonB.-Wouhl aome 

de.v.Tibi^l. my lock numbi-ia do nut gu back sufficieDtiT 
lU.— Uicao. 

[S19V>.] Taperlnti Oorki.— I iballbegladlf any- 
aad if attwlialile tu a Utbe lo much the better.— C. 
— I have been making a 

ihe rnlW abuv>' >.. ol btuH. I llnd, however, that 
wl ptitc iarariibly wDiIchca the cird which ii 
liumi-lwd. iteeently I got the plate barlened and 
■d, but Willi Du heller reault. Would luhstitutiiig 
roller in place of the htnai be an impnvcment t— 
, what la tlie aoae and what the mnedy i— J. A 



[BiiiBo.^— Oarrlaira Lift. -I. 

aiM lowering carriaacji (i — — 
Itright ol tlic tup yard fi 



Can any reader 
aacheap aa i 

[eiTOi.]-! 



one yard tn another, the 
c lower one being ISft. 
da thii dfectlTely and 



[affnitndaa. — Will 
- laUiiwlu 

Q Ophinehl, a Ca^- 



it kindly oblige me with thefoUiiwliigpwtlenlanI 
iij me Muielma^nitudea of theieatan (alTof riUeLan 
iJaord aa 3rd. mag. in Prucloi'* email Atlai} : 
"*"■'"-"-'■- o (Jmmie Uorealia, o "-•■= — •-' -- — 



•.• Attention ta eqtedally drawn to hlntlfo.*. 
naoe devoted to letten, qneriea, and nrplica la meaj 
■Le geneiBl good, and it ii not lair to onmpj it with auea- 
tiona aueh aa are indicated above, wtdcb ■» only of indi- 
vidual iDterwt, and which, if not advertlaemaBta in Ihem- 
ifelvei, lead to repliea whiedi are. Tht *^Bisii«my Bale 

Udq, and we truat oui readen wlU avail ttaenuelvea of I 
nie foUowing an tbe Inllialg, ftc.,of letten to hand op 

to Wcdneaday eriaiing, Oct~ 10, and aoacknowledgeo 



Sieholie.-L. A. 



— Volta-Uetn,— Rev. Jaa. Pearaon.— Jai. 

B. Milk.-Wm. ArrJibutt.— A. e.— A.Bwt 



iir Millwright.— J. D.— tjlmplex.— Zla Orfonla!- 

rhe qoery haa been anaweeed buuw timea : ono 
IS in each volmne, we ahonld thaik. !nn pi 

\ Vol . - - 




DOW what kind i 
. Hii:e in the um 
)t copal. I-Afh 
give--* a powerfi 



tay, and gi« it a . 



juk np tbe iudieei. tiee pp. 
. _._, __.. oL. XXXIV. 1. Walfi 

talluisy," Cruaby Luckwuod and Co., 
□uiuuncn iLall-uturt, E.G., price U (ld,J— loioia- 

thia co:nmn*'utt week.)— TfuiiaEU, J. d. (U they 
have been plated ungmally, reputing id the only care. 
You can tir poliahiog with the bnialt aod rouge, aad 
if thnt dues not impmve them, tlie plating ia worn ulf. 
y^iu will dud a number of re^'ipca in back volume* for 
waatiiiig and dipping Buefa things.; — I^u^'ia^a, W.H.L, 
(A imall dynamo to do only what you want haa not yet 
been made, we believe, because ui Ju so much it muat 
be laive enough to do more. 8eu the indicea of Vula. 
XXXV, and XXXVI ' ■- "'— ^-~- 

the pu^VMC, b 

fully, a^the ■ 




llarJing-strect. E.l'.j-A Lovkb ue "Ouaa." (Why 
iid you out lay eu befure ; Th.-y are ipwpipea, and 
lave nothing to du with ihebiakei. V. We Rally have 




Jfoa,*J,.)-H. (l-hebiit 
U recumiDcudcd by medi 

goldlacqi 



oo^t to be able to anawer lot one of tbe placea I The] 
ii no ipesial Ubmy of the kind in Lundon, but moi 
of Uie iobd librarlea have •cientldc b(iOka.j— A B. < 
■■^"-^- •jeeaS^nenUym * ^— *■ 



, ei iniheiiB pagca, 

iDOtUpgBtaifaoluryuliiflled. Uu the oontrary, llu 
g— ^iJllfclua acBua to ba Uut ga> or fuel are tha 
onlyt iuJ a a liiy agenta.|-E. F. Bitm. (Yoa mean 
pnwy pu aJ u »la oaldaad perojude ol tln.>-OiJ> 
Hmucouiu. (It to OB^ed lit OunplDg allta, wd 
lifted ihioogh idaTM of "'"" ..»■»»»,- 

Kiummatliey " — " 
the latter. It 
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v' K II \l1>.'i,'*lr hi liiiur i'li.'*]i linrl |t<.<xl 

rl.Tuhbh a'.-iilil ■•■■ !■( lilltii irJlur- 111 Ihn mii]iirflr 
ni ivbtiii ' tmiiiiiMKr. (Iliiiiikii i hul manr 
Vr tlbl •Inil'lt'i lilt" min-wlr lin-u prlli-D, IU|4 WO 
ivii full mil n»w 1 K- I.mhihii, IThanlUi jua 



sr-KIJIAJ, AN.VOr.VCEltEST.— Ev^rr I'ir-^ 

liKA.VD WJXTi-.r. CATALfJtilTi. iZn- ;"'^i"'-"«^ 
'1 with tibb-ii'ls i.f i'm «n7nviii;i >>t ] , 



A GRAND OPPOEIGNITT. 
DO NOT MIS3 IT ! 
TEN THOUSAND 

"COMBINATION" KNIVES 



rBosuai Dorn.vi. £1 .>. 
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KOnCBB TO COBRESFONDENTB. 

r y. r. F. [lod luliitioa) : to WL 
. i-moi'ii ,ilii»l« Id utiiinB fo- - "" " 
that murk hv tv >io lOI be 



1. r^E 4, PK 4 i. Kt K S X KVOB S'S. B 
'■-U Kl 4. ll-KI 3 S.I'UB4,r-ORS S 

- !■-«» M, 




i)-Kt3iM,Ci»U» ll.P-KKl.,.,. 
Vli* 13. IMBkwP.l'UkHP 14 
(' ly I-II4 (-l.rxa.M. F taki 
r I'.BS B-Ba 18," 



3.Xl-B_ .. . , 
ICtai,Kl-Kl » 

ruBA u. tin 

B-KlA. Kl-Kt S 

X r, r ukca K r _ . 

bkM Kt ». U bik<> Kt, ^ .. 

Tidi' tl. K-B-.'. U-K4 H. BKt: 
K-B>>4.«lBA/a4. U uk« B. O t 
Kt, B B a M. Btvipit. 



(•>< IVm dct^uiTf, Ve fnitt U-Kt 3. (ullovcil bj 






tIkki'*™' 



loacerttj-.— A T«o«niblB _ 

Aubrrujo-vu-Ki>5:ui#, a TiU>4c« in tlia Dati|i|ui]e, 
atiulnt Ivttrnn vilrnc^ uuil Urmoble, msf bk> 
M«n HD M viiuaii liTiDs in a hut in a hutdk 
HthI «ho bju rratkcd the extiV>Ti]iluUX ue ol 
1^. Shr hat Ui' it^ttrmil; oxcvpt ilitthl deaiueM . 
taMBg ID luU )>.uti>i(iu of hrt mmt&l fiiciilliej. 
H«r »pf. a* (nv("j aK**, i* anthfiilic, ud acconl- 
iBf to h(T muTuft- critilii'att' ihe ccBi]' 
JuvuT lu:. hrt Iii':h nar sinfr inuriaec The 
c^ luv w»* jt - ,-ii.'Jiii;r» " luuler^e Firtt 
^luv. »td !:»; i«o *,>ii» kiUi-J at the hnttln c-i 
Ttwdai-i and in Siiin. ?he a luppcitod emtiKty 
onlb« ahu pTi(£L<; I'T Tuition, wtio go fiom gnat 
diitabOM tl- »« h(r i» an f hjtti of rurioaitt-. ani:! 
b«rBr;^.Kp?( Lflj t.»T t; A> h^r bouMhoU Vcrk 
Af Kt»» ilE:,-*; ticluiiitij en toBp made with 
bnac. )•' irijil, -J Alii-i a cxtit wiae and rm-^ 
tuM a hnli- tciticy. Iir, B^snt. who nactiin 
tkf M^lvcri:^.>:. n.;« lUt the ii nem ' 
Ab it ^ lur^letx,:, t at ^ a compaiati' 
"*" "" ' .■; KT--; j^^-jaij clean hatatt.- 



H2^' 







u far. Whit* mifU hart ibkrd 
« ftivd the opportuDilv uij 



CEAAOES POK ASTERTISXVO. 

TUlt7 W«4> 1 • 



. Jti^l^h^Sml-SthAt BO IMi^™t'»4wTBMM 



TE&H8 OP SUBSCBIFTIOV. 



III BriniW,. m. M. , lo Sr-^~fca*, m, cu>, <*tW«t 
Ddln, CauJIk, Hgti BcotU, Hatal. w HT ' »> ai B i Un 






Eh. k' p»t fr«, lid. teKi hi Mi 



HOTICX TO BUBSCBIHERS- 



E'^-Ui-.-ti-u 



HollDWftT^a Pllla pniifr the hlood. ei 



p too huhir »piH4Mtca I 
r« rHflrted to 6j lick ABd 






OUB. EZCHAVaE coLns. 

nu dbirv(.fi>r Aaiaivf ya Wwi U M. M ^M' " "•* 
Wuited. lU Idodi of gfglSL^^y tSS A iii ftt 
ball hwui-. hiillu* Mrki' HUnt-MucirOiimrr .MA 

Buck abnt Mb. Latba, mpafaH Mn B tiW ;*■* 
iiam"A''vS"i .'taMklMf JKwaiS . 
Bleotrlo Ballwwr. Wt Mam*' *" * 

vMiU'4 ptniumpk, «•<■■> te Mka ■ 
Htiu^r-ttrrft, DubUL 

4n.iil>i»diiaL>ai^ 
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EzbibitioD, must faave rather aitonislicd 
guoil mtiny jicujile wbim tboy ruflcct^d tbnt 
auub an iiivuntjun luy ildnfiuiit fur lU yeaif 
la this lutbT, Itcii BayH that '•imi/ souui 
' will Im ruprcltmcd, if Htrong enough to out 
thu muiutrunu in motion" (the wori) any 
hang luidiTlinetl] ; njid as it ia known that 
initniuiiuits niodu after tbf model of Kciii' 
will tmiiNiiiit ipeoch, it would aocui clear 
that Bnyonii ciin luaka and ubo them without 
infringing tliu " :uunop<)ly " patent. Prof. 
Tboujiton RFiys that Philiiip Itvia waH the 
iiudiinmttHl inventor of un instruiuent which 
ho calJ<Ml thu tuluphonc, which can now be 
iiMxl to tnuiHiiiit (i{iuoch, which wan tbeu 
ulud to traiiBiilit itpiKKili, anil which was in- 
vented on jmriKMO to transmit Bpeceh. It 
Moms to us tliut lie has provc^d his case com- 
j^otcly. In ordiT to luavci no doubt, Prof. 
^ompHon goes further, and in an appendix 
lie shows that there is not u single telephone 
in the Exchanges of England ui which the 
fuiidamoiitoU principles of Keia's telephone 
aro nut the cHxential and indiBpcnsablo 
fvaturos. It will iiiiturully be asked why 
Unit did not proBuctitu his invention to com- 
mercial succesn. Tho iLtiswor will be found 
inthii fact that he was only B "poor teacher," 
and that hu was nvertiikeu by severe iUiicsH, 
which endcil his career on January 1-1. 1874. 
That, however, was lo years after thu tele- 

K'lono hod bouu tint described to tlio Physical 
luiuty (if Frankfort; and two years ufter- 
irards. Dell's iiictrunient [the uuiguoto- 
telophono) was described in all tho scieutidc 
paiien, and nttnictcil the ntti'iition of specu- 
lator!, Tlu) most iiuiHirtaiit exhibitian of 
thiB tolophonu wuB at Giciwn, in Seiit«iuber, 
IWH, at the moating of tho German Matural- 
iiti' AsBOoiiitiuti ; but although experiments 
irerooonduuti'd l>ufore the most distinguished 
aoicnitistsot Qcniuinyond several foreigners, 
no ono Wivo lUiis uppcara to have appro- 
hoodod tha ftreiit vuIqo of the invention. A 
lew of tho puhliii juuruats notified the tele- 
j)hono ill i'ulo);[istio Utiiir ; it found its way 
into tho tei-tliooks, and it was leutured upon 
in oil ports of Qi'ruioiiy. Besides the ex- 
tracts iroiii iNipera and tex.tbookB, Prof. 
Thompson frives the testimony of nine 
oon temporary wituesnes. who were either 
porsontuly najiiiiiiiteil with Ueis or had 
'Sxiieriiueiitcd with his iustnimeiils years 
bolori' the iiitrodui'tion of Dell's telejibune. 
In the A)ii>eiuliccs he points out the 
^similarity in principle, the differenees iu 
oonstrut'tioii lietwii'ii Ki'is's instruments and 
the bust kllo^^'n trlephones, bolhtnin!<mitter8 
and rvoeiven'. and in doing fo Prof. Tliomp- 
aon has writtrn a chapter which will be 
Tery useful In tdl who wish to study the 
telephone. A luiwiummt wm erectinl in 
IHTS to the iiu>mor>- of Philipp Keii in 
TVankfort wuiet.-rv bv the Phv»c:il Society 
<if tliut eity. and w^en his juhiltv is eele- 
brated on the Tih of next January, it may 
Lo ex]HH'ti<d that hi* elaiiu tubetheinTcntor 
of tho leU'iihone will Iv rei-ognised un all 
adi-s. 

£.'11.(1/ uu.!!<timahinti. Edited bv A. AUTirci: 
KlUI'E. Maiiehe!«tCT.; A. Hevwood; Un\- 
don : Simpkiu. Marshall, and Co. 
Tuiii is a n>v)it-d etliltoil, with additions, of 
a work whii-h may have some intiuenee 
on the future eoii»umpliou i>f alcoholie 
hevMnfKt and tolvuvo, as iher? aro many 
ptwj^ unabU' to arpie out a question for 
theiUfVlves who will follow what they 
imd^nstaiul to )>o tlie praeliiv of some one 
whom thej- loi'k up to as a "li'ader." The 
opinions iivorili-<l 111 this book are interei^t- 
iag as the [vrikiiuil experiences or idiosyn- 
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well 



huown to the world: ihcir scientitic Talui 
is very *msll. The wj-ly of Pwf. T%iiJaH 
mius up ihe whole i)ue:ilioH as sueoiueily ind 
{iVTtinently as neisl U-. lie write*. "Viih 
rppu\l to the use of alcohol and tobacco. I 
t/,1 ii,it iJiiut juii- gvitfKil «di* can Iw laid 
Afwa. goaiit jvwitHttJ thutbert an nerr 



considerablo smokers, while other powerful 
thinkers would have been damaged, if not 
mined, by the practice. A aim:Uar remark 
a]ij.Jiea in the case of alcohol. In my 
opmion, the man ia happiest who is so 
organised as to be able to luspense with the 
use of both." Others write in a, different 
style to that, and give some details of their 
personal habits. 'Hius Mark Twain says ho 
IS forty-six and has been an immoderate 
smoker for thirty-ei^ht years. During the 
first seven years of his lite he hod no health, 
and lived on allopathic medicines ; since then 
he has hardly known what aiekness is. The 
inference is obvious, especially when wo find 
that Mark Twain now smokes three hundred 
cigars a month, and began with an allow- 
ance of one hundred per month. " Pro- 
fessor " Edison, as he is here called, almost 
invariably chews tobacoo as a stimulant 
when engaged on experimental work, which 
he does at night. Mr. Kcade may gather a. 
tew hundred more opinions ; but we think 
he will get nothing more to the purpose than 
Prof. Tyndall'a " opinion," which, it will be 
seen, did not contain an account of his 
personal habits. 
(w MiUt : thflr Arraniiemrnt und Mannffe- 
mcnt. By M, Powia Bale, M.Inst.M.E, 
London : Crosby Lockwood and Co. 
This is a companion volume to the author's 
" Wood - working Machinery," and will 
doubtless be found useful by those who 
desire to invest their capital in the conver- 
sion of timber. The book is confined almost 
exclusively to saw mills, though the author 
has inserted his viewsas to the Mst manner of 
setting the engine and boiler, and bos repro- 
duced his rules for engine-drivers and boiler 
attendants, which, useful in some respects, 
ore rather amusing (to the skilled attendant) 
in others. The author gives a number of 
tables and rules which will be found useful ; 
but in most cases the saw-mill owner will 
havo to use his on-n judgment, and make 
experiments with his plant. As the book is 
furnished with an index, it will be a wel- 
come addition to the shelves of the office 

We have also received the second edition of 
S'ttiiralfl Strain, thr jVctitt Pun- r In Volctiwta 
<iu.lK.,rtli.ji>,ik,i, by H. A. I'E.irocK, C.E.. 
P.O.S. [E. and F. N. Spon), which contains 
1111 important supplemeut, and is especially 
interesting uow that the disturbances of tho 
earth's crust at Ischia and Sundrt Straits 
have drawn public attention to the question. 
The work consists of a large number of ex- 
tracts, by which the author sacks to support 
his contention that "saturated steam is 
the cause of earthquakes and volcanoes. — — 
TItc llritith Xtir!i,hj Sir TlIoy.\S BK-ISSEY 
(Longmans), is the fifth volume of a work 
we have already noticed nt considerable 
length. Tho present part deals with "British 
Cjieamen,'' especially as found in the merchant 
service, and is a careful compilation of the 
opinions of experts and extracts from re- 
ports. It forms the concluding volume of a 
work which will bo especially valuable for 

rvfei-enee. Tlie Cli' ii'iitry i-r' llm Stce^adari/ 

i!-iU,rki ,'f Fliintr «>»/ t'tt'iirf, bv J. H. 
ai-viim>\-E. F.E.S.. and A. Tr.iBE, F.I.C. 
iMjicmillja). is a reprint in the '' Xature 
S-rii's" of the clasncsl researches of the 
authors. It is. we need scarcely say, the most 
v;ihuible contribution to the theory of the 

sei'Oudar)- batleij vet made. Ehrtricity 

.1 ,.f :tt i'41*. by J. Mt-NRO (the Beligious 
Tract Society*," is a popular description of 
the mMI noticeable phenomena of electricity. 
a« illustrated hy the numerous appliances 
invented in ivcent years. For instance, Mr, 
Munio Uluitrates and describes the Wima- 
hiirsl influence nuehine. which he says is 
ihe most remu^kable of all plate machine*, 
Edison' «and ot her telephones. Brush and other 
dynamos, the induction balance, the electric 
furnace, and IVouve's appliances for driving 
hu tJectiiol boat. The book gives n very 



FupulaTli/ B-Tjilaiiii-il, by JaS. SwtXTjrKXI 
(E. and P. N". Spon), is a very useful litth 
handbook which will explain to tyros how 
calculations are made in connection with 

electrio lighting, £c. lliiilding EitaU*, 

by Fowler Maitlaxb (Crosby Lockwood 
and Co.), is a useful addition to Weole'i 
serie!), as it gives trustworthy information 
on the development, sale, purchase, and 
general management of building land, ia- 
duding the formation of streets and sewen. 
The work is illustrated with diagrams, which 

help to render tho text comprehensible. 

Farm Soada, Fena-s, and tjatea, by JoHX 
Scott (Crosby Lockwood and Co.), ia alio 
an addition to Weole's Series, and s com- 
plement to the same author's useful works on 
agricultural subjects. It is vei^ freely 

illustrated. .1 ril/i iiitiira/ Chemiitry, M 

C. J. WuoDWAKD, B.Sc. (Simpldn, Marshali, 
and Co.), is the second part of a useful woil 
for both teachers and students of chemistiy. 
Tho examples arc taken chiefly from origiMl 
memoirs, and from examination pap^s, ml 
will be found espedoliy useful by printe- 
students who lock the advantages suj^ified 
in classes. 



THE DYNAMO : HOW MADE AID 
HOW USED.-VI." 

BySELijtol;. B.1TTONE. 
Soraa EJarth'a Machlna. 
[ 13. rpill^ next )>ruiLt>tep in tho Jevel(ij|Oi«iit 
J. nf the ilyniLmD, wus thu aiiphnliin dt 
,hc current geneiiLt^d hy the nrmatoroto ths 
hei^htcniiiR of the niiignetism of the migDdi 
whirh setuji that turrent in Ihc armature, T* 
hiive sevti (j 7) tliat n lurrent Kent rousd > BBS 
of sole iron, converts tli»t iron into a inagnit, 
and we find that the intu'n^ty of ma^etimtiaii, 
ia, uji to the point of Balumtiim, pTO|«irtionafe t» 
thi' qiumlity of dectrii'ity Uowing raund the iron. 
Wc also know that niiLgnets produced by loch 
raCTinB (id tpt, the pHS-sago of cumnts mrcHKd tolt 
iron ores] are much more powi-rfnl than jcr- 
manent iteol nwgncl.^ of equal sizo and wei^t. 
Hence, apart fruiii the i|uc»tiiin of less expeuM 
iind ftreatcr coiistnnry ;for iteel nu^i-ts gradn- 
iilly losi' theii- power by tho cuntinuoiia motion of 
tho annulucoB licforo their poli'Sj there ia actually 
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a giait gain in efficicni^y, in mnploying tUtlrO' 
maauiU, instead ot pi-nHaiieHt jmg'i- It, wherewith 
to induce the [urrunt. In Ujorth's madiins, 
(which waa perfcittil so fur back as l.>et. I80*) 
two cumpouod cast -iron ningnoti A A, Fig. II, 
which mav or miiv not bi' siUTOundod lyacoil 
of wire, nre Kilted to the frame of the machias, 
The«e ma^L'ts nr.' shaped like ths letter Q ; nd 
in the g-.ip Mvein the poles lolatw m mU d. 
B B, on the < itcumfcreoce of whidi an ftAail 
several ann.tiiiri,w, consisting of aottiier — 
wounil wtlti insuluted copper iricht 
whiih are brought out tOB DBOaP^ 
coQimuLilor, which rectiOealW 
produced. The wheel (M^ 
itrmalures) is csuaod to rat 
rieger C, aaddrivins bzIk^ 
Bblf armatom.. and mlw; . 
axv several »oft innt oaMi' 
copper wii«, D D II D. ■ 
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commatator. aio led on through nirei to 
the coila which iiuTound tho soft iron cotei 
D D D D. Thcte become thoitfore powerful 
electro -m&gnete, and induce in their turn more 
powerful ciurenlB in the armnturei. The larRer 
durenta thus produced, again reacting' in their 

Cuge on the electTa-mngneta, aupciinduce a 
bar Mate of maffnetism in them, and this 
■again exalts the elcctricitr generated in the 
armatnroi, and so on until the Umit of latuiation 
is reached. Tho current, after traversing the 
toih, ii led to tenainala to which connection can 
he made for oiterioi work. It is remarkable 
that although this diacorery was so important, 
and the description and designs were so clear in 
tha apecifiration, so little atlention should have 
been attracted to it. Soren Hjorth was, indeed, 
nncb before his time, many of the machines 
now doin^ oiceilent work bemg sim^plv trifling 
modiflcatiana of hia " magneto -electric battery. 
The Slemaoa Azmktnrs. 
J 11. The intensity ot electric and magnetic 
•efracta does not increase in the simple proportion 
of the neomcu of the bodies acted on, Imt in a 
much gmter ratio which, in the case of electri* 
fled bodies and permanent magnets, it tlirtify <u 
tA» tguare of the nearatf or [what amoniits to the 
.same thing) is mrerKlyt Ihtt/jiiannftXtdatatiet. 
For instance, we find that a magnet which oierta a 
'■pull "ot lib. on a given piece of iron at Gin., if 
placed at Sin., or tKtee the nearness, piUls with a 
force ot 2 X 2 - 41b., and it placed /sur times as 
near, namely, llin., uulls with a force of 
4x4 = 161h. 

It would appear that in the case of electn)- 
tnagnets, the ratio between the distance and the 
«fiect increases even more rapidly, being, ac- 
^xnding to the best authorities, equal to i»veritlg 
tke ttj>t of the diitatut nearly. Hence, it strode 
Dr. 'Werner Siemens, ot Berlin, that it the 
4nnature could be constructed ot such a form aa 
to allow ot its remaining always very close to 
the poles of the ma^et during its rotation, 
greatly exalted electrical effects would result, 
and m IBod ho patented in this oonntry 
the special fom ot aimature represented 



portion of the armature is exposed to tho action 
of the said poles. Tho Siemens armature, as 
shown at Fig. 12a, consists ot a cylinder of soft 
iron, between throe and four times as long as its 
dinmcter, around the sides and ends of which is 
1 deep CToovo or channel, rather more than 
third the diameter of tho cylinder. This is 
shown in section at b. The soft iron cj-linder, e, 
has htass heads and axes fitted to it, as shown at 
/and y— tho latter cfirrylng a pulley or rigger, by 
'hifh the aimature Can bo rotated ; while tho 
jrmer is encircled by the commutator, e c, to 
'hich are attached the two enils of the insulateil 
wire, which is wound in tho channel. When in 
action this annature is pLiccd between the 
poles ot a compound horseshoe magnet, and 
supported on trunnions or bearings at both cmls ; 
two springs pressing against tho commutator 
carrj- off tho ^ectricily geoeratod by the rotation 
ot the armature, tho motion being imparted by 
means ot a band passing over the pulley at Iho 
farther end of the armature. A general idea of 
this arrangement may bo gathered bv inspotting 
Fig. 12 H. 
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super-phosphate ot lime. The suljihate ot iit)B 
precipitate after being washed with sulphuric 
acid mar be decomposed hy heat into ferric oxide 
and fuming sulphuric acid, or it muy be mixed 
ith salt and heated to form sodic sulphato. In 
me casea. when there is no lime in thu slog 
employed [as when treating puddler's ciniler), 
the phosphoric ncid is thrown down as a mixM 
ft^rrous and ferric phosphate hy means of lime 
without prerious oxidation, and is then dried and 
treated in the same way as ferric phosphate. 



BECOTEKY OF FHOBPHATES FEOH 
BLAO. 

THE snccesstul attempts mado in recent years 
to remove the phosphorus from iron in the 
course of manufscturo by tho basic process have, 
naturally attracted the attention of chemists to 
the possibility of recovering the valuable manure, 

Cphoric odd, from the slag. A patent has 
recently obtained by Jlr. S. O. Thomas 
and Mr. T. Twynam for improvements 
manufacture of phosphoric acid and phosphates 
from slag, especially adapted to their recovei^- 
B produced in tho basic Besscmec and 
processes. The slag 
ground, and the particles of iron picked out by 
means of masnets ; it is then treated nith suffi- 
cient hydrochloric acid, either in aqueous solution 
or in the gaseous state, to dissolvo o ' " 
phosphoric acid together with port of the 
of iron. The powdered slag may first be roasted 
in a Totar)' or other calciner, so as Eo oxidise the 
lerrouB oxide contained in it. If there he not 
snffident ferric oxide present in the solution 
combine with all the phosphoric acid, it will be 
lecessatT either to add aome ferric oxide or 

C' ilor's slag (which should prefoiahly have been 
roasted), or to oxidise part or the whole of 
any femms oxide tiiere may be present, either 
by chlorine gai or by tho addition of manganese 
hinoiide (in which Utter case there must be 
sufficient tree add in the solution to cauH the de- 
composition of the manganese binoiide and set 
tree chlorine), or tho ferrous oxide may 
oxidised by injecting sir into the solution, or by 
other well-known means. The solution is then 
runoff from any insoluble rosiduo. and a sufficient 
(juantity of lime or (preferably) chalk is added 
it to cause tho precipitation of ferric phosphate 
(magnesiaa lime or limcstono may be used in 
place ot ordinary limestone for this purpose, the 
nutgnesia dissolved being afterwards precipitatod 
byUme). The prodpitation of the feme phosphate 
may be e&ectod in the cold, keeping tho solution 
well a^tated ; a gentle heat however causes the 
precipitate to settle down better. TVhen the 
pracipitation is complete the ferric phosphate is 
separated from tho solution by filtration, and 
washed to free it from calcic chloride. T' 
pncipitate is then dried so as to drive off all 
water and digested with a consideraUe excess of 
sulphuric acid, so as to decompose it into 

Chosphoric acid and sulphate ot iron, which 
ittcr is insoluble in the excess of sulphi 
employed. Ordinary chamber acid is 
effect this decompositian, but a stronger acid, 
such as IB obtained when using a Glover tower, 
is better adapted tor tho purpose. Tho Icrric 
phoepbato should be kept well agitated in *'' 

liquid, which may be gently hosted to facil: 

the decomposition. When the ferric phosphate 
is oonsidcnd to be oompletely decomposed the 
iBiolaUa ferric sulphate is separated from the 
ulntiwi cmtaining the phosphoric add and excess 
I wl p hn ri c add bj means of a filter press 
usnrissu The flltnta will be found to conts 
** all tha ^wiphorio add in a fres stal . 
UM ssesM of solphuric acid, from 



P1IT£BH HAXOra-ZTI, 

(CoiiliHued from pagt 32.) 
XlsoaUaaeoaa Bnsin* Work. 

BEYOXD tho cylinder pattern, the pattern of 
its bed, und the flywheel, there is nothing 
difficult cr intricate from the pattern maker's 
Henoe we shall run rapidly 
through the only items that call tor remark in 
nnection with an ordinary engine, comprising 
em in the compass of a single article. 
Double eccentric sheaves, forward and back- 
ward, are cast together. The pattern itself con- 
simply of two plain discs, dowelled together 
— the grooves being tamed out in the casting. 
Sut thu dowelling together of the discs requires 
Proceed thus : — Say we have an engine 
in. lap, 1^: lead, and 21in. throw ot sheave, 
l^trike acirele siin. diam., and draw a line through 
centre. Fig. 70, at a distance awav from t£is 
I = ,'g — lap and lead, and jsunUel with it 
draw another line. The two points where tiat 
second line cuts the 2^in. circlo will be the 
centres ot tho two sheaves, forward and backward 
respectively. Strike the cirde representing their 
diameters ; lay one disc on the drawing on its 
proper circle, and dowel the other upon it per- 
pendicularly over its cirde, adjusting it with set 
square. Pat the print for the shaft-hole on the 
pattern tor one pair of sheaves first, say right- 
hand. Cost ono oft, then remove the print to the 
other contre for the left-hand. 

As small eccentric straps, Fig. 77, are usually 
mode in gun-metal, the grooves in many in- 
re cut out in the pattern. The neatest 
et out the inaide of the strap with ita 
) to turn it ; hut as an allowance tor 
given in the joint, which makes the 
pattern -^m. more than a halt circlo, the straps 
are turned aJialf at a time, a false block being 
screwed on the face plate to complele the circle, 
its lace standing i'.:in. back from the centre line 
while the two half straps are being turned in 
succDsrion. The outside portion, with its logs 
fox bolting together, is worked by hand away 
from the lathe. The lug or fadng for eecenMc- 
rod. and tho oil-cup bMs are put on aeparatel^r- 
Straps are moulded at pleasure either on thnr 
sides or edges — the latter giving, as a rule, tha 
cleanest metal. 

Slide-valves of tho D shaped type are in 
commonest use. Gridiron valvoB, balanced 
valves, ice., are too simple to cause any trouble 
to the pattern maker — accuracy being tho onlj- 
importont condition, llie usual U-shiiped valve is 
the only one that colls for special notice. A glance 
at the sketch (Fig. 78) will indicate tho way in 
which it is made. The block (Fig. 7t)) A, forming 
the inner portion of the valve is planed to width, 
marked out and worked throngh with gouge and 
chisel. The sides B B are also worked to shape 
and then fastened to the block. The piece C, £>r 
reception of the volva-roii head, is fastened in 
place, and a print for the nut core bradded on. 
An allowance of Jin. is made on the face D for 
planing, and tha some at ends E E, for accurate 
cut off : a simikr allowance also at sides F F for 
dose fitting into tha steam chest. 

A D valve, like Fig. 79, is mado in a rimilar 
wav, only that, after the D shape is worked, 
a Wf-round piece a is glued within, and 
when dry. tho recess J for tha valve-rod is 
worked on the outside — tlie Jiiecea e c lieing fitted 
and glued round the carve to form the fiat edges 
and ends of the groove. 

A \-alre, like Fig. SO, is made in three pieces, as 
in thu first instance, or cut out ot a solid piece ot 
stuff ; but the outside, instead of being worked 
hoif-reund, is portly turned and purtly dressed 
off bj'hand. Allowance for turning is made also 
at A, where the eye of the valvc-rod slips over. 
An ordinarj'steam chost calU int wi wj«i.^ 
■It, and ot a. 4]r«W;ii-*«.ii?»i- 'iw; """' 



._jd bj the aid of beat, the 
lictr ■ 'Irircn off and condensed, 
I'i. cid pnotioBllT pure, or .... 

HitriA«»ifacnMi&g\VK*Ab(»n.ttiA ^kA-j. 
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n-niBKiMtia meUllic dim nrodnoa ajafli 
at] aoiat hy Os pailodio modiflaUion of tl 
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magnstlo fijBid 1^ mtuu «f tlM di ^. — . 

iog of ths linN of (oio«. The nlid puti <d Am 
couductiDg diM dsflact fiia linn of foe* bt tte 
directioiiatbsnMiea, botapon tbepMNga tf » 
hole Uuy bll back towarai Qieii' Doimal podtion, 
A periodia movemeDt of the linw of forM will, 
thenfon, t&ke pUos when (he diao rotala*. Due* 
of ano and ooppar produce a clear mnaieal ■oimd, 
somei^hat lea intenia than that giTen b; inn 
under the «me wnditioDa. Anr duoontiniiitT in 
the Totatiii^diic reenrring perlodieallj will proibua 
carraspondiiig indnotioii cimsQts in tba Eobfaitta. 
Thiu, V-ihaptdnotobaanKuidtliaeircamfmaMof 
the diK ara qnita aa alBoiaBt w tha holaa in «0aetfaiff 
the tYfqninto nodidcalion of tha ■ » a »ft i H it flrid. 
Moreom, it ia not DBoeMan that tbaMlw istaad 
eDtirelTtbn>ugbth«diN. Twoditeaof aino,altiw 
■ame (Gamatflrand thifhuaa. war* ^aoad to |j < <h M 
on the Mune rotating iinndla, one pitmad wiOi * 
cjicle <rf holaa, and the other not. Tha oomMim- 
tion proved as a&oiant In produolug the aonnd •• 
Ihe single peifotated diao. A ihaat of tinfoil, with 
a circle of imallholea, wai paated on tbo eontiliaoai 
. The perforatioM, extendiiu oalf C 

— "---t diioontiniiil-'- — ' '* 

faint, moaiei 
^iven b J a d 

periodic variation froia nniformi^ in fl_ 

a.ppean to produce eomapondinK Tariatiaa in tha 
moeii^tic field when the due ii rmatad. Day iuna 
jant'i: with a punch, at regular interval^ in * liue 
disc rendered it a H»ind-ganerBtor whB lotatad 
in this apparatoi. 

SiDoe Qie DJtdi of tha note obtainsd dqaodaooh 
on the nomber «t holea paadng Ilia pole of the 
magnet in a aecood, It is aaaj to oonalract a piooe of 
appar«tni toilltubatsmnaaalintervali. Aej^iDdar 
of galvaniaed iron, with four row* of hole* in the 

— of 4, 6, 6 8, « * 

and provi " 

o-magneti 

linaidethi 






flat guide ban tire made joit like the caeting, to 
we lay nothing about them. Instead, bowevpr, 
of tha old guide hara, circular guides, bored 
to receive a circular croas-head, are coming 
into oonunon use. They are east in a piece with 
the cylinder cover, luvo a mawiive appeamnce, 
require little Biting, and owing to the inrga 
extent of surface over which the friction ul the 
cioac-head is diitributod wear for a very long 

The pattern is made nhalroi, jointed longita- 
dinally (Fig. 81), and hiis h pnnt at each end. 
The open parte of the ^do [Pig. 81) C C, ara 
out in the pattora na {ar inward as the diameter 
whioh corresponds with the Ixxly core ol the guide 
(Fig. 81) section, li d. 

¥ta the core, a box is necessary, owing to the 
existence of the facings, e r, tor the croes-head. 
The box is dowolled in halve*, and worked with 
templets. Fig S2 ^ows one half, looking into 
it from tie joint. 

The croei-head, or head of the piston rod, is of 
the shape indicated in t'ig. B3, when flat guides 
aroused, and like fig. S4, whim it works in a 
circular guide. In the former rase the pattern 
wonld bi< j cinted and cut out to the shape of tha CHst 
ing, the holes, if Inr;^, being cored with parallel 
prints. In the Intter form (Fig. 8*), tha insido 
18 taken out with it corv. the pattern moulding 
either on its side or on its end, and requiring no 

1'oint. In either case the core box will be jointed 
ongitudinally,and the holca, a a, will be cut out in 
top and bott«m boards dowtlled on the box body, 
which boards will also carry the top and bottom 
bosses, b b. 

Cranks, bniBSCs, pistons and their rings, slipper 
blocks, governor uistintM, except when there is 
something Bpetial in their construction, oro too 
simple to need description from the pattern- 
maker's point of view; to with this chapter we 
close OUT remarks on engine work and pass to 
otbar subjects. 



THE HAaHETOFHONE 

THE experiments of Bell, I'reeee, Mcrcadier, and 
others on the radiophona auggested to Prof. 
H. S. Caibart, of Evooatown, Illiuoia, ths poni- 
bilitf of interrDptiug, or at least wriodically modi- 
fying, the lines of force proceeding from the poles 
or a joagott t^ means of a disc of sheet uon, 



perforated with a serisa of equi-distant holes, and 

—■-'--' — that the hols* should pass direct'- '- 
mocnetia pole. It is well known 
e, pUwed on the polea of a paimanent 
mosnet, dimiiiiiheB the strength of the eitemaJ 
fleld of force b; furnishing luperior facilitiM for 
the toimation ofpotatised chains of particles from 
pole to pole. This is the case even when the 
armature does not touch the pole*, but is in close 
proximity to them. It a pieoa of sheet iro 
placed over the polea of a magnet without tone] 
and the magnetio Duma be developed on paper 
above the iron, they will be found to exhibit less 
intense and less shsrplj defined magnetia action 
than when the shset iron is removed. It, how 
ever, a small hole be drilled directly over each 
magnetic pole, the screening action of the aheetiron 
is modified in much the same way as when a hole is 
made in a screen opaqne to light ; tor the developed 
curves show distinctly the outhnea of the holes. It 
therefore, the aheet iron in the form ot a, circu or 
plate, pierced with a number of holea, be lapidlr 
rotated between the pole of a magnet and a small 
induction bobbin, the action of the magnet on the 
core ot the bobbin will be periodically modified bo 
oauM of the passiug holes ; hence induced currents 
will flow through a circuit including the bobbin. A 
disc of sheet iron was pierced with two circles of 

number of holes in the two circles being thirty-tw<: 
and liity-tour reepeetively. On one aide of thi 
disc was placed a horse-ahoe magnet with its polei 
very near the rows ot holes ; on Uie other side wen 
orrau^ed two correeponduig induction bobbms 
The circuit was completed through a telephoni 
aud either bobbin at pleasure. Upon rotating the 
disc rapidly, a clear musical souiul was produced 
in the lelephone, the pilch rising with the rapidity 
ot rotation. Moreover, the hoolnn opposite the 
drole of aixty-f our holes gave the octave abov "■- 
other, and each gave a note ot the same _ 
aa was produced by blowing a stream ol air through 
the corresponding holes. Hence, as a beam of 
light, locuased upon a circle ot equi-distant holes i 
an opaque disc, is rendered periodically intei 
mitteut Dy the rotation of the disc, andproduo 
a musical tone when tailing upon the prop) 
receiving apparatus, so the linea ot force proceedin 
from a magnut umy be rendered periodically intei 
mittentiu their action on an induction bobtiin by 
aitnilar metallic disc aet in rapid rotation; and Ui 
induced currents, arising from the periodic chani 
of magnetism in the core of the bobbin, prodnce . 
musical tone in a telephone, the pitch depending in 
both coses only nponths nnmbai ot holes passing r- 



ilik, and provided with two U-saaonsii 
'■-'-' 'j tor induction, ne Ut 

Ls of tour kei 



lets tor induction. _. 

tha cylinder, and the ti 
Bv means ot tour keys, any one of tl 

al]o{them,canbepnt mcuoaitwith . 

By daptessing the keys, the four note* otlheoom- 
mon Ot major chord are brought ont with post 
distinctliessandoleamess. In tact, the tstanai^ of 
the sounds obtained by thamagnetophana is aoma- 
timea BO great as to be nuuf ul to the ear wfaoi tha 
tckphone is held cloeely against it. Prof. Cadiart 
describes these experiments in &>(iM*, and i 
tliat )ie is making further inveatigaticm*. 



THE TEANSMISBIOE OF XESROT. 



I, H^., F.B.S. 



By Prof. OsBonwB Hun 



B is seldom m strict aooordance with 

^ir scientific meaning. In many iraya the son- 

on of energy has been rendered popular, but a 

IT dea ot uiB relation ot ene^y to power ia 

h It This arises from the extiema nnerahty 

terms in any particular case the distinetian 

V I was going to say that it is easiest to ei- 

thia dubuclion by an analogy : but, •* a 

t ot tact everything that seems analogous is 

sn uurtance of energy. Power may be eoB- 

d to be directed energy; and we mar Ukm 

toims ot energy to an excited moh, wmls the 

ad forms are likened to a disciplined army. 

•J m the form ot heat is in themobtORn; 

energy in the tonn of a bent spring, or • 

weight matter moving in one directuo, or 

tnc ty IS in the army form. In the oneeial 

Q bring the whole effect to bear iu any dirso- 

whde m the other case we can only bring a 

-tajQ portion to bear, depending on its eooBso* 

t n Out of energy in the mob form we m«f 

met a certam portion, depending ou it* iatsosilr 

uTTOundm^ drcumstanoes, and it is OBlyftk 

Aow energy in what we mayeallitinMviI 
B has both these tOrms. AJI heatlsinfl* 
orm, heuce all the energy of i-tiamii'^l Mpaa* 
which can only be developed by ■miabMHWi 

11 he mob form j and thia melvdvr "" " 

m the medium of coal. The o 
I f ooal yields from ti'ii 
uuds of energy in tlie mull lunu oi uchj.^ 
drcumstancea exiEtiii^ at present oaniSBf 
fcted, nor have wn a right, as is O ' 

I this the power of cooL What fl 
lo power ia we do not know, bntOi 
ir-atths of this, that is to a^ ~ 
lliiin foot-pound* of enerCT per f 
: I'rtreme Hmit it can yield mil 
I'.liCions of tempemturc nt the eatUi*s r . 

I I lief ore thia energy become* power il ■ Sy 

' -Ibetnclid from the Cantor Lecture* ddtte '- 
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«Mtiiiy, w%o aeomhUy tumetled, u a twtter 
lupTitittl"" 1 thai the tomi vbuh ■omochaxerciMd 

Lad fallan out of the ^uta <J pflgrinu co thcdr 
w»j to Bom*. It would be f atjls to pratood that 
K aatmal timidity in the faca ol bold conaliuicau 
-wutheaolsor, indeed, the duat cbom whidi led to 
the diiftT eiplanatioDa of early wrilen. Thare wai 
« leaion deeper and mora leal. Th&t which men 
had alwayi ligbtlf clung to at their miHt precianfl 
pfiMreiiinii wu theii religious belief, but it 
unfmrtunatal; happened that religion at that time 
wa> bound up wiih a rigid and nsnow lyitera of 
tbaaiogjj which wai at utter vaiiauce with all aon- 
cluaionj mTolving the ocourzenoe ot formereztenmre 
mogrmpbical changea, Or a prdooged ftdstenoe of 
the (tratilied lock*. For & Ions time 6,000 yean wa< 
the ntmoat that could be afloraed for all the changes 
fliat were known to have taken place in the eaiu's 
enut. By UiIi period inqninwaalnnited, thought wai 
nottreejBnd thnafn nearly 300 yeaia after the time 
Of Da Tmcithe human intelleat lay hdpleoly bound 
' e endiantmenta of a dcvpia wbieh, after all, 
10 real theological baali. There were, however, 
at intrarali minds over which dwma had no power. 
The Hunenat Bernard PaUaay, fi^yenn or so after 
Da VInd, anived at the same conoIuaioD ai be hod 
done with regard to the nature ol foaaila and 
" " o of itiatifled - - 



Bamiay remored other dIfBcultiea of the iiystsm, 
sad )how«d to what a ptaning action the earlier 
lonnaikmi had lieen lubjeot Of the daatmctiva 
power of the na. A map showing tbe conditioti ot 
the MUth'e eurfaee between TTsk and the Forest of 
Dean, for instance, before tbia olaning process, 
included great rierationa—moimtams I2,U00h. bish, 
wbara the ground was now nearly level. The 
nbjectioDB to Huttim'a leaching were ana by one 
remoTed; but, lictjiriaus as the Kbool prored, it had 
miitalieii. One was that it had nothing to do with 
the begimuDg ot things ; it diTocced itselt entirely 
from cosmogony. L^ll made the great miatake ot 
nippoting that the foroee of the past were not only 
the same a* at preeent, but in the same degree, anS 
iocaloulable calla wera made cai Sie assets of the 



l^tbe 
had no 



moon. 



i^ rock*, but no great 
I, what Steno, a Itetie, ^ 






potnted ont that the lowest stratum in any group 
nnlariy placed one on another was the oldest, 
aiM at the lime of ita tonnation the overiyingbeda 
did not exist j ho showed also that Btrala were 
deposited horizontally, and declared that some 
nda which were nanoved from the borixontal 
r^tW had had their foaition cbongpd from the 
hainntal one after their deposition. This seemed 
a fery obrious conclusioD, but amongst geologists 
Uw funlty of perceiving obTiona eonclnaions wai a 
tare endowment, aa was shown by thefactthatl50 
fM» after Steno they were beat on arguing that 
mohned strata were depoaited in the positioii in 
which they now occur, and it waa not till beds of 

C"iles>tanding verticaUy in the Alps were noticed 
theae "biiud moles "ware enabled to perceive 
the obvicnu umolusion of Steno. Steno also pointed 
ont that Mdiment deposited in the sea must be 
boanded below by what was once the leafloor, and 
ktnally by what was originally the seacooat, an 
inteaenea far from genarally accepted till long after 
flw beginning of the present century. He traced H 
■epaiue strata in the Tuecan Talleya, and this with 
bu tnggestioaa as to their geologic history was his 
■leatwork; shining like ahritliant light he seemed 
to only render the gloom ot the middle of the ITth 
oentuty the darker. Arduiuo, in 1760, made another 
atepin the work of clauification ; he divided the 
rocks into three groups, jirimary, secondary, and 
tertiary, and diatiuguiehed between the igneous an ' 
aqueous rocks. It was left to Dr. Smith, the lathi 
ot^English geology, to prove that partictilar grouj 
of foMfls definitely chwacterised particular groui 
of stnllfled rocks, a fact of the utmost importano 
niie bad been DO doubt intimated W Wemar, bi.. 
Dr- Smith illustrated it and pradicall^applied it by 
making the firet geological map cd England, While 
the tdiasomena m the- earth's crust were thus tl 
•nbject of more or less anceessful investigations 
March was eontinually made for some aing! 
ezidanatioa wide enough to embrace them i 




in innntiiig imaginary systems instead at carefully 
investigating axiiieing faeti, had a pemidons effect 
cm the growth of geology, which became loetina 
mace of conjecture. A nundred and twenty years 
after Stano arose the maater mind of Hutton, who 
'id faithfully to explain the records of the 
n appeal to the present. He aaoibed the 
1 ehauges that haid taken place on the 
irface to the action ot auch natural forces 
a, rain, and air ; then the value ot time in 
ngea was shown, and Rutton declared tbe 
.. je antiquity ot the world. Hutton formed 
the unitormitarian school, opposed to whidi were 
the teachings of the catastnquiists. in the eyes ol 
whom the condition of the earth proved nnmero 
and teiiihle convulsions, floods, and earthquakes 
bave been the cperatii^ cause of change. With 
f Sir It. Uurchison this latter sc' 
inct, at least in Britain. Hut 

^ „ le of the gradual upheaval or detret 

e< the eaiUk's crust, had to call in the aid ot the 
Mtubophist to account for evident changes in the 
pOBtion of strata, and in his view alternating with 
long period* ot the cakn, quiet woricing ot natural 
fMces, were sharp convulsive catastrophes, which 
pmdooed abrupt and tremendous changes. Lyell 
■tnngthened the Huttonian doctrines in their weak 
part, and showed the upheavals and depressions to 
nave bean for the most part very giwlua!, aud. 
carrying Via unitormitarian doctrines into the verj' 
arena at catastronhism, pointed out that even 
volcanoes wsre buut up ot oahea and lava accumu- 
iating round an oiiflca like a gigantic dust heap. 



tba death o 



Siesnon the much aespu ^ __. 

ing to say, and Sir William Tfaomaon was able to 
'low that the period usee which the solid crust 
rst (otokI over the molten interior of their planet 
as not so incalculahl; long— posaibly murli less 
than a hundred million years. All this time other 
uiences were making great progress ; the indeetruc- 
dbihtj of matter had been accepted : Darwin's 
bypoUiesis of evolution had triumphed. In the 
svolntioual school the loug-opposed catastrophism 
id uuiformitarianism found a final reconciliatiou, 
id cosjnogony was once more joined to geology 
ith the benediction of the physicist, while physiMil 
geography retained the honourable place allotted to 
it hy Hatton. The history of geology was the 
bistory of a numtwr of successive appioximations 
towards the truth : each stage had been a stags ot 
intoncy in relation to its successor, and he saw no 
reason to believe that the evolutionist school ot to- 
lay might not be leplaced by that of a tar truer 
tystem iu a no very distant to-morrow. In con- 
cluding, Professor Soiloa ran over the geological 
ews on the history of the earth, and showed how 
ide waa the field of geological reasearch, aud how 
emliraced within it moet of the other sciences. 



USEFUL ABD SCiraiTmc NOTES 



ditary short. sigh tedness, which Imvo from time to 
time been collected by Erisman. Scheiding.Pfliiger, 
and other authorities on the subject. The researchei 
' the laat-namod writer resulted in the following 

ctsbeiog elucidated aa to the percentage of short- 
sighted pupils :— Pobho schools: Without prodia- 
poeition, 8 per cent. ; with predispoaitiou, 19 per 
cent. Higher schools; Without predisposition, 17 
per cent. ; with predisposition, '16 per cent. The 
differeuoe of about 10 percent, in favour of those, 
children without an hereditary predispoaition to 
shortgighteduess is, accordingtoPUilger's opinion, a 
roliablu basis ot argument. At ths same time, he 
asserts that this relatiTely low figure is arrived at 
after the necessary elimination of those caaea where 
the predisposition has remained latent, and where 

it is of such a nature aa only to become the 

ot ocular affection under drcamstauce* of 
favourable character. 

Poaitlon In Sleep. — A correspondent has 
called attention to a statement recently made in 
regud to the custom mentioned in the Jewish 
writings of sleeping with the head and feet directed 
'-- the north and south. Unfortunately there is 

ne discrepancy^ in opinion amongst those who 
advocate this poaitiDn Siting sleep. TheHindoos, 
it i« aaid, believe that to sls^ with the head to tbe 
north will cause one's days to be shortenBd, to the 



(jiaca Thoms) declares in his will that 
he owed the probactioa of his term of life to the 
fact ot his frequently Bssiiming the recumbent 
position with the nead to the NorUi Pole, by which 
•-'-a magnetie currents pervading the globe 
id to exert a certain miluence on the iron 
. in the body. Dr. Iteichenboch'i odylic 
force seems to have been similar in its fundamental 
idea with Uiis, and Dr. Rogera asserts that invalid 
children with little dispositiDn to sleep may be in- 
duced to do so by plaoiae their cots due north and 
south, with the cuild'a head to the north. There 
truth in this popular superatitii 



Sodawater and loe Xaohlnarr.— Messrs. 

Bamett & Foster, ot Eagle Wharf-road, X., have 
issued a new and voluminous catalogue of the 
machines and appliances used in the "mineral 
water ' ' trade — a rather elaatic term, which covers 
a great deal nowadays. However, anyone wishing 
to know what ingvmouB contrivances are provided 
nowadays tor the manufacture ot drinks and tor 
bottling (hem, will find them in this catalogue, ii 
which everything that can be needed in the mos 
, elaborate factory is illuatnted and detetibed. 



SdENIIFIC NEWS. 



THE memomndum containing a pt<q>osaI for 
the establiahmcnt uf a marine Koological 
obaervatory, which has been presented to tbe 
executive committee ot the Fisheries Exhibition, 

signed by nearly every distinguiebed aoologift 
.. this country, except those having official con- 
nection with the exhibition. Tho proposal atks 
for a minimum sum of £20,000 to build and 
equip n zoologii-nl observatory, and to provids 
for Uia salaries of the director and his subordi- 
nates. AccommoJiition would he provided tec, 
di naturalists, who might desire to avail 
solves ot the opportunity ol acquiring 
knowledge, and who would pay feee for tho nae 
ot tbe laboratory nnd otbfr appliances ot the 
establishment. Man}' persons wul conuder that 
besidee the study of marine zoology, tho sopploa 
funds of the Fisheries Exhiliitioa should bo de- 
voted to establishing breeding stations, ut which 
the more valuable kinds of fiah would be artifl- 
cialiy hatched and distributed to all parts. 

An intemationiil maritime exhibition will be 
held in the Palais dc I'ludustrio, Marseilles, 
" om Nov. 15 to April 30. It will embrace 
■er}-tbing connit-tod with navigation and alio 
the produce of siilt und froah waters. Partienlais 
can he obtained of ^I. Lory:eas, lUais de 
r Industrie, Marseilles. 

The Rev. J. G. W<>oU sails fur Boston tbii 
week to fill the post of Luwell Lecturer. Aftcx 
performingthtdutiesof tbiitofhce, he will deliver 
a course ot lectures :it ihe Cooper Inttitntioii, 
Xcw York, an(Isulji>t.n|uunt]yniakca tomlhion^ 
North .\merica. 

The directors o£ tho Een Novis observatory 
have published an account ot the scheme in « 
h.indy form, which si rves ns it ticket (.'utitljng tbe 
hold^ to tbe use at the nvw path. W means of 
which tho ascont can be ueeomplisbcd with ixnu- 
parative ease in nl-out ;i little more than two honn. 
The path is six fuet wide, and the gradient ia- 
QDwheremoro than one in five. 

ThaWtstem Jliiro&ci.yicul auli bdd the first 
winter meeting on C'ct. >ith, at the hoaae ot Mi. 
W. 8. GwimuiU, t'.M.S., F.A.b., tho (pedal 
subject of the evening being the microaoopical 
structure of rocks. Amongst the rotk sections 
were granites, syenites, trachytes, basalts. Ice. 
together with so'mu interesting sands and ooie 
deposits. A series of drawings of the same 
was also exhibited, us well as .in extensive 
and representative colleetion of touils, contain- 
ing many £au and Borne abnost unique si>ecinieul. 
Prot. Boulger, F.L.S., exhibited u beautifully- 
mounted skeleton of the coiumun frog. Micro- 
scopical slides, illustrative ot rock structure, were 
shown by Messrs. Gwinnell, Dr. Bartlett, E. 
Norris, M.K.C.S., and A. \V. t>lol(e*, F-CS. 
Among the visitors were Sir. F. W, Hndlcr, 
F.Q.S.,Mr.J.Ho?g.r.A.,Mr.XorriB,M.R.C.8. 
The next mooting will be on Nov. a, at the hoiiw- 
ot Mr. William Crookes, F.R.S., whan thc_snl>; 
ieot will ho " Kecen 



Mr. E. T. Newton, in the OctoJier No. of the 
Geologint 3£Biia:m', destrilics the recent dis- 
covery of teeth of the cave hya^nn in tho " forert 
bed" ot East Angliii. The relics weri! found is. 
an cieavatioii at Gorton Cliff, Suffolk, by Mr. 
J. J. Oolman. They were aasociitlod with remaina 
of Jf*rfMd«rM ctr«H-<>. Mr. PengeUy (p. 102) 
will probnMy h.tve somothin^ to say ubout thia 
find, as it must have be<-n known about the time 
be waa delivering his address, in which he took it 
for gianlod that no trace of the hyaaia had been 
found in the forest bed. 

Dr. Croll implies to Prof. Newi-onib and otbo* 
in the Amtrieiiii Journal of Srirwi on some OOD- 
trovertod points in t'eological climutohiCT' 

A remarkablo heat -wave waa experienced in 
Scotland lost week, the temperature rinog from 
13 to2r abovu the nverai^e of the ptvviune week; 
and at Aberdeen rGachini; a maximum of 71°- 
The temperaturca rucorJt.'d are exceptional M> fw 
north in Uctobcr. 

Tlie invitation of thfr President of the United 

Stales, for uninteroiitiunal conference on o prim* 

meridian to be hold at Washington some tin* 

neityeHr.docsnuiappeartobavoboenreapoadadto 

y cordinlly. Neither Italy, Russia, tionnan, 



though thu f^candinaviiin 
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^M nisht beiDg for & itw honn altai dark bz- 
MptumalTy Ana uid itill, I tunsd mj minoi on 
Omt moat i>tercetiiig triple ( Equulei. It ia nXbtn 
riDgakr thkt both the Hsiachele obMmd sad 
nred tbig rtai m a double, mud mimd alto- 
ar Om fut that it, the dii^ itor, b itaelt ftcloM 
——/T. It wu Dot till 1936 tliat £ diMsoraied that 
(Odi M the OMO. and, with a power ol BOO, elongated 
the diao, meuming the diatance then as Of, Since 
ttien the oompooeuts have separated up to 1-04" in 
ISfiB, whOs at preaeut, if later laeasorementa are 
oonect, A and B are only 0-H3' aj»rt. I waa 
plMMad to flud thai mv instrument, with a power of 
.ted the diaea with 
L 460 they were 




fantle ai it thna appeared. It is an n^ijeet, even aa 
ft doable, interaatmg : bnt, with sufficient ioatra- 
BWntal power to reaolTS it falty, Teiy bmntifnl. 

Our aAention haa olao been called to Veaai. I 
bkVB bean, like Mr. Franks, obeemng this planet, 
and onlr miaaed it for a few days when nttarlyloct 
In the Sim's rays. Now again I see it very dia- 
t fawUy ; but 1 qnite agree with the " Writer of the 
AvtfODOmical Notea," that as a telescopic object 
tt iamc4t tmiDtereating, in ita [n^aent position, and 
WDlUiy of no more notice in the " Monthly Xotea " 
Sian uliMnceiTed. 

Whilewriting, may I n(rain aak " P.E.4.S." to 
Undlj fniniah us, as he dtd before at my request, 
with • oonect outline of Saturn as it now appears, 
with ring M open, probably, as it can be. Hia 
fomm ontlinea furnished a ready help in the filling 
«p of the detaila obaerrad ^m time to time. 
IiOoUng at £ 2848 Pegaai, thai« is a rather wide 
dmUs, n./., not menbonad by Webb. 

" — '-■ - " 'iMy. B. ICUla. 



TKS I.TTHAK CRATBB ASOHZXBSBS. 

[21929.]-! AH very plei 

Ucm of the prolongatit . 

Ardiimedea confirmed by anch well-knc 

aphieal mattrra aa the T 

21S63) and Mr. T. Q. E%er 



ny ohaerva- 
atreaka of 



(latter 21877.) ConaideriiiB' that the . „ 

of the atreaki was notioad by Dr. Schmidt lo Ions 
MO M 1868 (aee Mr. C. Oandibert'a lottor. No. 
218^ ; and the frequency with which th* tbon- 
manffimed observer aeenu to have aeen it, 
tOgMhei with the present conipicuousneaa of the 
phanomenoUf it u rather strange that no mention 
of the pn)longa.tion of the stress ia to be found in 
the Teij detailed description of tl^s crater in 
NelMo'a "Moon " ; or in that indimnmble 
handbook for the olaener, Webb's "Cel««l4«l 
OUwiti." 

Now, it woQld be very intereatin^ to know 
lAatbet thia^enomenon waa aa conapununit jnat 
prsrioua to 187G-:the year in which Naisoa'a work 

— ■• pnblidied- —"-■--''>- ■'■ - ■" 

Is jut posa 

wliole of the straUra) may psik>£a^~TUT*b 
Witness; and thus thephanomononm^ not ha*<. 
bwn niffidently conapicuoni abont the jsai 1878 to 
■ttnct the atteution of ohserreta geoentlly. 

I wiah to call the attention of our aelenognphio*! 
nadera to the poaaibility of the atreaka on the floor 
et ArchimedcB being Tariahle, not ao modi beeanss 
the hrpotheaes may account for the omisaion of all 
■nention of their prolonntioo beyond the wall of 
the enter in Xeiaou's "Moon" ; bnt hecansa Mr. 
F. B. Davenport (letter 21822, p. 61), from obsn- 
ntumaextcDdiug over a periodol ten yean, con- 
iiderB Qiem to be at the present time unoauaUy 
distinct 1 and I estimate the two Btr«aka, to which I 
Mllsd attention in my letter. No. 21706, p. 651, 
Vol. ZXXVII., aa being fully i- brighter than 
Nalson emuidera them to be. 

I shall be glad to leam the opinions of the 
•dMHOspbical readers of " ours " on this point: 
and I frnn that Archimedea may be well examined 
irtienant ohaerrable during the next InnatloD. 

Dalston, E. B. J. Hopklna. 

0A1CBI.0PABDAIJH. 

^ISSO.V— LooEda at atara in Canuloptrdslis on 

Oat. 6^ I foond ■ donble not mentiDnei in Webli, 



bMftOM it is w n 



loMwudotihlssfiiat It wonld almost oartalnlThaTs 
bean mentioned if seen. It is aboataa far following 
386 as 384 ia in advance of it, and the oompKoion 
ia little tnore distant than 3S1, and of lesser magni- 
tnde, say, 2-6" and Ilth mag. Position, I did not 
estimate, not thinUng It poeaible it could be new, 
but, finding since it ia onknown to others who have 
looked at uia group, I now think it joobaUe it 



Power need, GTO 



I. of a 



t is the I 



Perhaps Mr. 

and, at the aan 
reliable preaani 
Comelopardalis. 

Wonlditbetronbling Ifr. Franks .. 

' " ' daaoriptiOD of his home-made 

,the"B. M " " 



equatorial 



It appeal* to no maoh closer 



E. M."I think U would 



COKBT P0NS-BS00K8. 

[21931.]— Ibis to call attention to aphenon 
hnt little noticed and leaa understood, of which the 
interesting return of the present visitor ha* already 
furnished an example — vis., the variation (rf ite 
hrightneaa. I did not aeajoh for the cxnuet ontil 
Sept. 23id, when I qoite failed to detect it with a 
Sin. O.O. of 4ft. focua, thoughl waa looking at the 
exact spot where it mnstbaTS been. Thenertf — 
ingi waa much surpriasd to find it an easy olj..„ 
ao bright that it waa diatinctly visible with a small 
telHwope, nine-tentha of an inoh O.Q. and ten 
inches long. Since then it seemed to lose ita light 
gradually, until my last obaemlifni, on the 6th 
mat., when I oould only just aee it trf averted 

entirely overpowering ite light. The present m 

li^t has prevented any tniuer obscnatirau. 

Biomley-by-Bow, Oct. IGth. J. Ii*g 



[21032.]— It is a matter of some donht, I take it, 
whether amateors are snffldentiy aware of the large 
fond of inatnictive amuaemant which ia placed at 
their disposal by the jndioions nae of Wat vaiT 
wonderful inatmment. Speculative aslmnnnyM 
wont to be legaled with the conlsmplaticm ^llw 
atar-cluatera, double and tijide stan, and nebula 
which evecf fine evening diaolbsss, and nothing oan 
aurpaM theur awe-inspirmg beauty. But those who 
possess tdesoopes of tin. aperture and upwards 
may have the extent of fiimi neearehea laivelj 
ao^mented hj adapting a speetrosoopa of ai^t 
pnama at least (S pnsms added to 3) direct vUm, 
such as would be supplied by our tnost eeklnted 
optidana at no exorbitent aoet. I have found aiudi 
an instrument quite available for the porpose ot 
Lr-apectra of the first, and even of fiie 
itude, and Uiia of itaelf opena 
It ia also usstul in *tudf'~ 



cond, magnil 
' igvwrtety, 
nenaof the 



lying tl 
wiStI 



I, when the aun ia low, are slmplj gorgtous ; 
Qifl ever-ehsnging tnieoti of Qie nw black 
I OD the red aide of the sodium line D ahow 

the amount of aqueoua vapour 

isans oonatant, though not many 

fea^ to proniaaticate changes of w< 

tMiiuty which is antidpatsd by some i 

liaiiaaa themselves with the prooass. 



._. __isl 

it, though not many will be abls, ^ 

'■■'" "■ of we^lier with the 

wbohavofami* 

, Bntwhathaa 

delighted me moat, and what I iMOmmend to otbaca, 
i* the simplicity with which exquisite view* can be 
obtained of the iolar "prominences." Iltesa are 
included in tiie ^nnaoe^ete, and couMst of two 
Idnda, " eruptive " and " dond " 
The spectroscope ia fitted to the tel 



) spectroscope ; 
■mj that the image ot the sun (not a vary large 
n^ is formed at the principal tocos of the objetn* 
and directly upon tiie face of Qie diso which 
ns tlie slit. On applying the e; ~ 



telsioope, there are aatm^im' speotn— one bright 
and MMT, the other &int end afanamhsria, and these 
two an sepaiated by a line. Tbii line ninst he 
fituitd so as to be tWii and eltar, and then the 
slit mnat be soffldently oloaed to ahow the Fraun- 
bofer linea. It remaina next to place the alit 
UrngtHtiallj/ to the aun'a diac, as aeen on the sht 

a small mirror is naetul for thia porpoee), and 
en, on opening the slit to ite widest extant, and 
aontnviDi to keep the sun's image within a hair's 
breadth from the edge of the slit, and juat outside 
of it there will be aeen, on a amall aotle of oouree, 
bnt yet with lemaAable distiitotnaas, a lengthened 
range of aolai prominsnoee, soma snapended aa in 
mid-air, and some shooting up fantekkally from 
the sdai hoiiion. The apectaele ia one which will 



t, only what ia beheld 
L In fact, the picture preeenta 
t to anything terMstiial, nod is 



golden tinte of 
more pure end 



briUiaot. Infaet, the 

contiaat to anything I .. _, 

mcoe dairling. On n^ng a teleaoopB ot Sin. apar* 
tnre, the only diffeimoe was that the •Oeote were 
increaaed In eoneeqneooe ot tluia faebig a larger 
imaga o< the lan fii tha fbeu. bothatre^Mta 



the resnlti wore the aame, and there need be no 
dlsanointsMnt What tl 
osirao sieinp 
oan only imt 



THSBS-MAHTrAX. BBBD OBaAir. 



sketch of a proposiil 
at, tTiinlring that, if of 
useful to '■ G Minor." 



. _ . . . auction inslniment, t „ 

sufficient merit, it might be uaaful to " O Minor," 
p.69,andotintffiflsttaBomeothers. I saw thainatni> 
mentmentionedby"Organon,"p. 92,wheninoouraa 
ot conatmctioD, but cannot aay whether the ownec 
surmonnted the obvioua difficulties connected with 
the action, or not, and, if he did, T also ahonld like 
to know now it was done ; hut I thought at Qia 
time It was a mistake to have to shift or altCf^aOsr 
remove any portion of the action proper to obtain 
aocesa to the reeds. This diffloulty at least ia !•• 




.^^"^^^ 



rigi- 



think, leoelve the first oonsidention in a 



iomeni£4niB 



la tubes— that is, at coarse, vrtuo 



].oir, IB snown iz 

..n of raeda in t , 

t back if tbe ootn^ 



a pipe-orvan aotion f This sectioa mav be anlargad 
almost ad lib., by continuing the pulldown up the 
wind chest (or outside if preferred) to a aeoqna as' 



even thirdaetot nllete and sqnuea, t 

(3) is the Bwell acting by a sticker vrorking through 
the windchcst like the great, on to a tiltuig pallst 
aa ahown. Two oouj^eraonly are abown; but 
would, I think, be auffioisnt— via., swell to great, 
between their remective manuals ; and twall ootata 
to great (a), a set ot skew«d badrtalls to ifM and 
fiUT I tUnk It would be a good plan to mate fta 
—Morpn laige enough to niffljttairiNlial 
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it works, it ia capaUi . 
ecseuce of life) of apiirupriuting ex: 
(md cxtcraal energy, udJ Hpi'ljiucth 
devslippnu^nt sji'l ri'prcxliictioii. I^wci 



' hvpothetical lif r ' 



-ialittic 



tion liy tho ueircs of taste a 
tlmn \ there is, DicTrfnrp. 
rauoning for tbp dinprixii i>f th 
tor mo to admit or to rcfule. 

Hi. Grey wjf that the ml 
"the merit of uuitv with what 1 
There I moit dcciifi'dly joiuiMue. TioUiuig is more 
Oertsio than the brcnk of matinuity iu uature nt 
that itaRe where lifp is eupnnddedto mattpr. Mr. 
OreywiU we thiit his nrgiiiiieut from the Bjiitlifsi* 
of urea is utterly untennble. We all fcnuw that 
energy nnd the' forcps ploy thpir part iu the 
function B of life, and that the so-cailM "ort^nir 
oheinistry " i» the ehomistry of carbon, m psrriiid 
on in the InbarntorirB of life, and nleo that it a 
identical with all other chemiittry, hut more eom- 
piei. But no oue has, therefore, the shndow of a 
title to lay a word ai tn thi? posaiLlo svnthesia of 
lift. It IB very pn««ible that we may be iiblu 
'* to-morrow" to make starch for inBtJuice; but that 
would not authorise us to imagiue that we Ehnulil 
VTermske a "stairh cell." It iJi the reco^cnitioii 
of this gap, not of degree, but of order, which 
iuatifies the bolief that some new agtnt. wholly 
diBtiDct from matter, but operating upou matter, ia 
the cause of life. 

The attiibutian of this power to "matter" is 
reallj "a pure assumption, and, moreover, doea 
not throw any light nn the Buhjeot." On the con- 
trary, it olMcurea it because it introduces^ complica- 
tion contrary to all our knowledge of matter. It 
inTolvea the quPBtion, How does matter pogsesn it r 
laitafaeulty of the iilm'H ■•/ earbiii'. dormant in 
other actioDB ? If ■<>. how are we to test or prove 
ill eiislence, if it is ileTr'li>]>cd only where life 

geoeiBl, but capable d bein^ taken np by the 



j!un, Of functiou is everywhere developed hand 
\iuMi\ with organ, KS are forced to the conduaiou 
lat our menUl fuuctiDnB have bIowIj, and with 
eady ascent, evolved pari paaeu with the phylo- 
^netic upbuildiug of our brain. 
" As man has gamed a conception of the connection 
between aoul aud body, apirit and matti^r, so the 
modem theory of evolution rocb with ita clearer 
tyesight much further, and teaches ui that all 
Drgauic matter at leant, if not matter as a whole, ia, 
in a £CUB0, gifted with a soul. In the Scat place, 
improved niicrotcopic iuvestigatioD has taught ua 
that tho structural elements of orgojiieme, the celt« 
liare. aa a rulc^ an individual aouf life. &c. 

" The mngiiiiicent and fruitful application of tho 
cell theory, made by Virchow in bia cellular patho- 
logy, to the domain of theoretical medicino rests On 
the fact that the cells are do longer regarded as 
iloaJ, posaiTe building stones in the organiim, but 
IS its Uving, workful citizens. 

"Thia concoptiDD ia ultimately based upon the 
itudy of the infuioria, amu-bn^, and other unicollu- 
lar organiams. For here, in the solitary, iaolated 
" ws meet with the aame outcome of soul life, 
tion ancl consciousnoes, vohtiou. motiou, as iu 
ligiiet animals composed of ntany colls, li.c. 
Dul of the plosticule would therefore bo t^ 
ultimate factor of the oivauic soul life." 

F. W. H. 



s the 



betwee: 



Nature ataon 



natter and energy: energy' 
uui maLier, ii is uut a proj-crtj ol the atoms 
matter ; but its own eiisteuce ia ctidenced onlT 
junctionwith matter, from particle to partiile 
which it can be transferred. Matter and ener 
constitnte phyxm. Life appears, and oppfirs ■ 
thia earth after, couiiTlem ages of jiurely phyBJcal 
aotion. Ia it unTSOSonablc to aaaume' tha' ' ' 
entrgy, thia la a new agent— not matter, nor at 
of matter, but operating on matter. That i 
•«aamptionDfiHf/«-/iA;/.iifi. "meta" meaning aim ply 
"beyond." Why il' aKreca willi the iitiily -' 
. uatore. How cxphiin thu fact, more certain d 
by day, that life ap|>ear9 only aa a coii±cqiieiice 
preceding life 'r at^ma, 

TBANSFER OF THOUOHT. 

I2in.ir,.]-"HiuiiA," in his Iftlor 21903. p. I: .. 
aaks me whether I do nnt see that the quotation 
from Buchner, aneut the protluctiou of thought. 



6, Arc, 






anyone know ^ ^. 

does." Has not " ttigma " told ua that he knot 
all about it : that it ia an agent workiug with tl 
SensesBsa workman dooa with hij tools: or what 
all thia discussion about': It ia no use calling ou 
'' Whot outrageous tra.ih 1 " Let "Sigma'" calmly 
marshal hiaoouutcr-argumeuts, to prove his" aner- 
timis," and I ahall bo rcadyto admit their truth, 
if they bo true iuUted. 

"Jokea" do not constitute proof, nor do they 
dencb an argumoiit. When Bnchner says, ■• ~ 
the same mauniT," it is self-evident to an imp: 
tial reader that thia means *']iko"— i.f., aa an engine 

does the" brain" produce "thought" aa the result of 
it* activity, alUiough. of course. the"manner" of 
producing motion bv an engine and thought bj tho 
brain may be ever aa diRcrent, It is, no doubt, 
dlHicult hy a single quotation to give the reader a 
correct idea of what la ita real purport, but 1 will 
Ventura on one more from Burhner:— " The 
itcam loigiiie is. in a certain sense, endowed with 
life, and produces, aa reault of a peculiar combina- 
tion of Ion»-cndowed materials, a united elYect 
which wo use for our purposes, without, howevei, 
.being able to sc«, i^cll. or touch the effect itself." 
Read abn what Ilacckul aays (p. 2S^) : — 
"Still, it is often aaacrted to-day that by these 
labours only the origin of the human body, but not 



^jx)Bitiou were diaaolvcd in aqua regia, and zinc 

immersed in the solution, the precipitate would con- 
■ bin both the copper and tin of tho original alloj^ 
Tho informotion contained in the query. Ko. 
L5»3G, page 22, headed "chemical," is not sufficient 
.J enable me to o^ord the querist much help. 
Sorely he does not mean that he extracted fram a 
mineral a white aubatanre. that would bun. like 
magnesium with production of a while light! Yet 
that is what he says. The blue powder, again, I 
L unable to identify from the descriptioa, but 
oi^pect tungsten. Tungatic acid is soluble in 
alkaliea, precipitated white byacida, the precipitate 

1 : II... i,„;i;.... With reducing agents, 

a blae oxide 



of tl 






iom;, 



[21037.]— ly _ _ 

I have always questioned tho utility 

itualislic perfoimunees. I read the articles 
aer vols, on " Clairvopnce," &c., and the qnt 
has alwayaarisen,'"Cuibonc ' " " ' "' 

-" "— ■- prete. 



that, 
e leamod aud clever 
gentlemen cannot solve a hw of the burning pro- 
hlcma that have defied the inveatigationa of cen- 
iries? For inatance. Who waa the author of the 
Letters nt Junius"': Of what trad' orprcfcBsion 
was Sbakemieore !'— for has ho not bein claimed by 
n^orlyall of them^ Then, again, iu modem times, 
What became of the ill-fated Awli/.-ii (, tho A Mania, 
iic, Arc? — to Bay nothing of the undiscovered 
crimes that have startled the preaent generation. 
Has anv adentiflc question been settled, any 
geographical problem solved ? I have never heard 
.d of such. I do not fully share the disbelief 



of the commentB of others, make (to quote 
in'' words of his wife, who was proaont) " a com- 
plete tool of himself " before a. crowded audience, 
thnugh, at the same time and place, the lecturer 

failed, to produce any effects (! 

ncaa) upou- 






121038.;— It nppeaia remarkable 
cuunot see In the dark, that "Sizma . ._ 
aider Mr. Carter's juveuile f Keuds posaeiicd of 
meamcric qualitiea (21S5G), when the children tb 
selves admit that the "miracles" they perturm _. 
be "done" by alt thtW /rioidt, and the exceptit 
if, to find aHUMf miabk to do tho like (218lj3). I^ 
doubt "Sigma's" opinions are well fouudcd, and, 
aa he says ('21003) would be admitted by every aeu- 
aible person, &c., but " to people of hmited acope '' 
it is diflicult to uuderatand how a quality con be 

T. S. D, Craven. 

SPECIFIC GBAVIT'y-WBTALLIC PBB- 

CIPITATES-CHEMICAL - OXIDE OP 

COPFEB— FBEVSNTION OF BUST IN 

FIBB ABUa — ANAXTBIS OF DBUOS 

AND VBQBTABLE StTBSTAHOBS. 

[21030.]-" Specific GaiviiY " (querv 51G19 

nge '23] has been partially anawerad by "^. C. R." 

The weight of solid sugar, in pounds contained in 

one gallon of syrup of various apeciQc gravities is 

commonly ascertoiued hy means ot a table, but for 






thatol 



explaii 



luai 



>rtotlii 



pl.ysioloi 
olnbly b 






central nervous pystem. But tho^tteriaconipowl 
BtidiBdevoIopisl ID exactly the fame manner aa is 
that of all higher vertebnita. Further, according 
to the researches of Huxlov. the dilTerencea between 
nuin aud the higher ajiei in brain structure are far 
lest than tlie comaiKiudiug differences betwceu tho 
lower and the liiKtiu'r oi«'=- As the fuurticn or 
woih of evei}' organ ii uuthiukiUe apart from thi.t 



found 1 



„ intration thou about 

gallou (= '20 per ceut.) the strength may be 
f dividing tho excess of density above 1 ,o6o 
-_, — - constant 38-5. Thus, for example, the 
apecillc gravity of standard wort is l.U.'ii at a tem- 
I>cratun.' of l>U ' F. (Inland Beveuue Act, IHHO) . Then 
llio pouuds of sacchaiiae matter per gallon will be 



Oxide of copper," query 3I59T, page 22, can 
scarcely be made iu auy cheaper way than hy 
heating the metal. Its preparation from the 
lolphata would certainly be more expensive, and a 
{ood deal leaa ainiple. Ignition ot the nitrate is ■ 
jood method; but nomewliat expensive aa compared 
with the preparation direct from the metaL 

"The Pieventiju of Rust in Firearms" (Xo, 
ol7'2'2, page 73) is a subject on which I have no 
practical eipenenca. Theory would lead me to use 
a grease free from rancidity, salt, or water. This 
I ahould look for iu mutton dripping or pure laid. 
Taseline I should expect to be very auilable^ pro- 
vided it was originally free from any trace ei acid. 
This could be imuroJby previously melting it with 
Uttle lime. 

The ■' Analysis of Drugs and Vegatablo Sub- 
ances"(N"o. DlSLl'fis fit too long anddifficolta 
problem to deacribe at length in these pagea; A 
— '--oatio method for the proximate anaJnis of 
products has bi'en described bv H. B. Par' 
and will ba found iu the Vhannauulual 
Joiinuil [31 X. 7U:). Much information Oil 
' janese drugs will be found iu the same volume, 
(OS 3, 21, lUl, 2iJl, onJ 2iil. 
iheilield, October l:i. Alfred B. Allan, 

HTDBAULIC BAM8. 

^ —It seeraa all 

further the diacuBiiuu, a^ 

luiioua opinions on the subjects of weight, mijiuou- 
um. and such like ; but I will endeavour to reply 
o bjs last letter as best I can under ths circiun- 
itancoB. The effect of uaing a long supply pipe is 
noinlythis: It we have a vortical pipe eft. hi^b, 
,iud a simibir one iucliuej at an augle of, lay, is", 
the Utter pipe will coutain. roughly speaking. 50 
par cent, more water than the former. Now, tlia 
dead preaaura per square inch will be alike iu both 
cases ; but in the longer pipe there is a greater body 
of water to resist legiirgitation when the valve 
closes, aud thus there ia more sent up into the 
rising maiu. It i^, however, the height fiom which 
the water descends which deteiminei the height to 
which the water can bo raised, and I prenune Ur. 
Daviea will admit that if there were aa tall (how- 
ever great the length) in the aupply pipe, there 
woold be no action of the ram. Mr. Bavies appean 
to refer to momeutum aa something by itaell, inr 
stead ot merely as the product of weight aud 
volocitv — a distuictiou I fail to understand. 

A. 3. L. 

THE THEOBY AND OOWSTBtrOTION OF 
THE HELIOSTAT.— IV. 

js t>eing now completo, 
constructed. In Fig. J, 
iteel rod drivuo tightly 
thiDUgh a small 'barrel- ihaped piece ol braia at t, 
turning on centres formed by httle screws tapped 
into the two holes in the rectangle at e, the sanM 
two holes spoken of while deecnbing the adjust- 
ment at the end of the lost paper. At f. Fig. i, k 
shown a little fork fitted on the cud of ths sun- 
poiuter. holding a little barrel between its prongi, 
which is bored transversely, with a hole juiit lan^ 
euougb to allow the mirror-tail to pass eaaJj 
tbraugh it. Thiaforkcau turn tieelyroDud thesnu- 



fomidby the cqua 



r. 10S7 



1'4S 



I am not aware that the density of aolutiona at 
silver altrste and sodinm carbonate have been deter- 
mined. "J.R." willfind a dilfvreut equation or 
table necessary for finding the proportiou of each 

-'Metallic Precipitates" (query i'>1770) are not 
obtainable in all coses. Copper is readily pre- 
cipilated, as pointed out by "No Sig.," by Intro - 
dUL'iiig metallic iron into aaolution of a copper salt. 
A purer product is obtained by using zinc iualead 
ot iTDu. Zinc cannot be precipitated in powder 
by auy reasonably cheap procoas. _ Magnesium is 

characters of the compact alloy, caunnt be obtained 
by precipitatuui. But if bnmzo ot the required 



by little nula . „ . 

below it ; or more aimply by tapping a amaU 
through its shank, the point of wliicli bee in a 
groove turned in the steel cod. The attaohmeut to 
set the aim- pointer at any desired angle 'nth the 
polar aiia requires no cxpiauation. but can be saea 
at once from ttie tigure. Tho adjostment of the 
■uu-pointei will be much facilitated by fixing 
either to the steel- rod, or, bettor, to th* 
clamping- piece, a. couple of amall aighta, tin 
one a little piece of brass with a small hole 
through it, the other a amall dreulai piece of ivoiy 
(a common card-counter] . If those are properly 
fixed with their centres equally diilant from the 
steel rod, when thu light of tha sun posses through 
the araoli hole aud laUs on tho centre ot the ivory 
disc, the rod will point accurately at the sua. The 
111 be carefully counteipoiied by 



rei^t at its lower end. 
Fig. 3 represents a piece of hrass which n 



nei 

1 



Oct. 19, 1883. 
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the holes in the two pieces A a\ Fij?. 1, p. 108, on 
the movftble ring. The fork CD£, Fig, 3, is 
tightly fixed to a steel axis which con torn easily in 
the end e of the peoe ABC. It is prevented from 
moving endwavs by the same device mentioned in 
connection with the piece a, Fig. 2. The hole in 
the piece ABC, Fiff. 3, within which the axis of 
this fork turns shomd be carefully drilled, so that 
the axis, if prokmsed, would pass exaotl^y through 
the middle point of the line A B. A piece of wue 
about Sin. long should be tapped along its whole 
Icmgth, and hung to a pivot under tiie end e of the 
piece ABC. A nut tapped to run up and down 
this wire and resting on a piece fastened to the 
edge of the '* movabte circle^' will then give the 
means of accurately setting the piece A B C at any 
desired elevation. 

If we suppose the centres A B and D E respect- 
ively, to be jomed by imaginary lines, the distance 
between the bisectiog points of these lines must be 
exactly eaual|to the length of the sun-pointer 
measiured from the centre on which it turns, to the 
centre of the little barrel at its extremity destined 
to embrace the mirror- tail. 

The construction of the mirror and its mounting 
will be evident from an inspection of Fig. 4. It 
should be carefullv counterpoised by the piece D, 
Fig. 4, so that wnen it is set so that the points 
(B C, Fig. 4) turn around the centres D E, Fig. 3, 
it may balance in any position. 

T he heliostat proper is now complete: it only 
remains to connect it with the clock. For this pur- 
pose it must be mounted on three pieces of brass 
rod tapped at their upper ends into tlie iixed ring. 
Fig. 1, and at their lower ends into a triangular 
j^te of brass with levelling screws at the comers. 
The smaller of the two bevel wheels having been 
driven tight over the axle of the hour-hand of an 
American clock, the clock must be fixed to the tri- 
angular base-plato, so that the bovel wheels are 
in gear. The arran^^ent is shown in Fig. 5, p. 
108, which gives a view of the whole instrument. 

In Fig. 5 the instrument is shown standing upon 
a small wooden table. This is for the double pur- 
pose of affording space for the pendulum to swing, 
and of holding a small theodolite compass, as shown 
in Fig. 5. It is better to attach the compass to tibe 
wooden table, as its indications can then be read 
before the heliostat is placed on the table ; and so 
will not be vitiated by the magnetism of the steel 
rods. A small circular level attached to the base- 
plate with three tapped wires with jam-nuts, com- 
pletes the instrument. 

To put the heliostat in adjustment, the following 
method (though only approximative) will be f oimu 
accurate enough : — 

Place the i^trument upon its table, so that the 
levelling screws fit into countersunk holes made for 
their recention. Choose a bricht starlight night. 
Bemove the polar axis from its bearings, and adjust 
the nosition of the instrument until the polar star 
can be seen centrallv through the holes in which 
the polar axis worxs. Xow screw up the level 
untirthe bubble is in its centre, and Lift off the 
instrument. As soon as the compass has come to 
rest, mark the direction in which it points ** Macr- 
netuj North.'* ^ 

llus having been done once for all, and the clock 
being in good order, all that is necessary, when the 
instrument is to be used, is to place the wooden 
table outside a window, so that the compass-needle 
lies on the mark, then to place the instrument with 
the levelling screws in their holes, and to turn them 
unta the bubble is in the centre of the level, then 
to bring the sun-pointer so that the shadow of the 
far sight comes on the centre of the ivory disc, and 
to damp it in this position ; then to turn the 
movable ring and elevate the mirror until the re- 
flected ray takes tiie desired direction. This direc- 
tion it should retain very approximately as long as 
required. A. T. Hare. 

ELBCTBIO I.AXXNOHES. 

[21942.]— I HAVE read with much interest the 
c ommun ications that have appeared in *' ours " a 
few weeks ago upon "Electric Launches " 
(especially the articles quoted from a contemporary 
hv our arteemed friend Ann. Dor.) with the hope 
oi TO'nin g some valuable knowie!dge therefrom ; 
bnt nitherto the articles on the subject have con- 
siated xatiier of dogma and controversy than real 
informiition based on experience. 

However intrinsically useful secondary batteries 
may be, the use of theim is impossible pending the 
exaction of frequent charging stations, and as the 
efltftblishment of these (owing to expense and other 
reasons) seems generally acknowledged as being so 
fur distant as to be outside practiod consideration. 
we are foxoed to fall back on primary batteries if 
we az6 to utilise electricity for propeuing launches 
at alL The great disadvantage of this system has 
been oonsidered to be the extravagant consumption 
of xino in proportion to the energy obtained, but 
Hr. Toynbee't experiments appear to have shown 
tiiat wuh inroper apparatus this is not sudi a draw- 
back as is geniBially supposed. The matter is one 
of ^ tnch public interest that surely some of the 
aoflntiflo and practical coixespondents of " oun " 



could, if they chose, contribute valuable informa- 
tion which would be of immeuse service to tho6U 
readers who are interested in the subject. 

I have come to the conclusion, after considerable 
experience of the application of electricity to 
motive power, that a great, if not tlie greute:>t, 
element of success is the employment of a motor 
which shall transmit to the propeller shaft a lur^r 
proportion of the electrical energy of tlie battery 
than any I have met with yet. To obtain accurate 
results from any experiment in this direction with 
primary batteries, with a view to obtain ecouomv of 
maintenance, very littie energy must be lost 
between the batteiy and the propeller. 

^ward Oonry. 

40, Stanmer-street, Battersea Park-road, S.W. 

SPBIKG MOTOB FOB TBICTCLES. 

r21943.]— In answer to "R. B. W." (letter 
21914), who draws my attention tu what he very 
rightly considers a defect in my scheme of a spring: 
motor for tricycles, which appeared some weeks 
ago in the Englisu Mechanic, I beg to state that 
the sketch was only a rough one, and was published 
in hopes that some competent judge might be in- 
duced to j^ve his opinion on the main point— vi^., 
whether it would bo possible to have a spring suffi- 
ciently light, powerful, and long, without being too 
cumbrous. This I myself rather doubt ; but as I 
have had little or no 'experience in the matter of 
spring power, I simply »ent the sketch, hoping that 
some person who hail would express an opinion. 1 1' 
it were proved that a gain of power might be de- 
rived from such a scheme, then one might apply 
with interest a little more thought to the construc- 
tion of details. 

The first defect which "R. B. W." points out 
is, in itself, not so bad as he imagines ; but it 
points to anotlier, and, in my opinion, a worse one 
— viz., the variableness of the power which would 
be required in winding the suriug. With any 
spring of sufficient strensth to be of any practical 
use, the greatly increaseu resistance to propulsion 
before tlie spring was actually wound — even in 
descending the steepest bills— would instantly warn 
the rider to throw it out of gear. This could be 
done automatically I have no duubt. or the snuLsh 
which ** R. B. W. ' fears might bo avoided in other 
ways ; but as it would imply more mecliauism in 
anyoase, if possible one ought to avoid it. 

With regard to the other matter — viz., gearing. 
when the spring is wound, witliout stopping, if 
**R. B. W.'^ will examine the sketch, he will see 
(with a stretch of imagination) that one of the 
small bevel wheels is intended to revolve upon a 
ratchet, so that when it is geared to the large bevel 
wheel (to which the spring barrel is attached), if 
the large wheel still remains fixed (which it would 
do until the handle K were raised so that the key 
P was dear of the key way, and the pin which fixes 
the barrel withdrawn by the cmnk x being turned 
round) the result would bo that tlie small wheel 
would cease to revolve ; but the ratchet (which, of 
course, slides on the key of the axle, along with the 
other small wheel of wnich it is part) would cm- 
tinue to revolve; when the sprmg has unwound 
itself, the two wheels will again stop until the 
whole are thrown out of gear. K. M. 

NOTES QN THE COKSTBUOTION AND 
USE OF THE V088 EI.ECTBIOAL 
UAOHINE. 

[21944.] — An interesting and genuine description 
of the Yoss machine has already appeared (English 
Mechanic, Vol. XXXVI., pages 285 and 329), by 
our able contributor, Mr. J. T. Sprague. A de- 
tailed description of the machine here would, there • 
fore, be merely a repetition of what has already 
been done. Having recently constructed one of 
these famous machines, with some slight modi- 
fications, which in performance has more than veri- 
fied my expectations. The following notes, with 
the appended experiments, may be of use to those 
iuter^ted:— 

Thf Iterolving Disc. — ^This is of glass, one-tenth 
of an inch in thickness and 20in. in diameter. It is 
mounted on a wooden cylinder, 5in. Ity Sin., through 
the centre of which a hole is bored, ud faimMbew* 
ings ore fitted in each end. The ejUndar ii tuiMd 
down five-eighths of an inch at anm end to w 
the glass disc, which is then Moand hj^** 
screw collar. A V-ahi^ied groovi k ^ 
the other end of ejlindflr for flis cop' * 
wheel to work in. Tim ojUndiP" 
secured on its iron oxle 1^ a "vb^ 
which, and the end o* 
canying the dioohH|l 

l^flmfltelUodim" 
indiametsr. TlMf 
used for Uniaff pM 

BDWtalllO DQrHOBO wB 

take a Jonuv^ tai. 
«' Ut.'^ PlMO ihL 
wood, and w€rii<Ml, 
ended bit;ofttf«^ 
hemispbodool mS9. 
in vkam el 



used.' Before cementing to tho vamished glass 
disc, the ziuc circles were wheeled along lictween 
the thumb and finger in a sliuUow tin trough con- 
tdiniug some thick shellac varnish. This treatment 
produces an insulating covering for the edgt^s, and 
will albO serve to cement them on by. 

The two inductors are of sheet /.inu, and are 
s<>gment-!»ha}M3d, with strips attached, to which the 
curved umi*» curry iu"^ contact bruijlies are soldered. 
i^dch hegmeut, with tho inducing pai>er, is 
cemented to a scparace rertangular glass plute 22in. 
by bin. : and a piece oi thin ghtss is cemented over 
each inducing {Vipcr, just lodviug the arm carrying 
contact brush out. It is necesdnry that an insu- 
lating cement should be used for tlio.se ]}lates, and 
unfortunately tlio bo^t cements f>ir the purpose 
have to be used hot, which is liable to crack tiie 
>;las3. The following method vrUl perhaps be found 
best :— (.obtain some slieet guttapercha. Cut this 
into lung strips and, after warming them, lay them 
round the outer edge of tlie inducing paper, leaving 
a short intor\'al at tho arm. Xow lay the, thin 
^liXba over all, and place the platos on a fiat board 
in a warm oven tor a few minutes, when, the gutta 
softt^ning, will allow the plates to be pressed 
close together, and when cool they will bo effectually 
cum(.'nted. 

The glass plates carr}-ing inductors are held at 
the bottom Intweon two woixlen rods glued to the 
baseboard, and sue steadif.'d above by un e1x>nito 
H pioce, the end of which is secured to tho wooden 
i>upix)rt carry iug axis of machine. The side on 
which the thin glass is cementod should be kept as 
nt.ar as possible— without touching — tho revolving 
disc. 

Thr> knobs lioldiug the collecting combs and dis- 
rha rising r<>ds are mounted tm varnished glass 
8U]ip<>rtji. This jilan was suggested by Mr. Sprague, 
and is much better than mounting them on cylin- 
drical Ley dell jai's, as the electricity from the 
macliine can be us<;d eiilior direct or through 
movable condensers. 

Some consideration is necessary in the choice of 
condensorii. The Levdtn j;ir pattern is generally 
assumed to be best ; but in these there is a consi- 
derable loss by the electricity parsing between the 
iinior aud outer coatings, especially in damp 
weather. I liave, thoreioiV), trieil another pattern, 
which is OS follows : —Cut three pieces of window - 
^lass (.)iu. by oin. To cue of these, after variush- 
lug, attach two pieces of tinfoil oin. by 2iu., one on 
each .-^ide, having a niargin of half an inch of 
uncovered gl-u>s all round tho foils. A loop of 
copper wire is next placed in contact with one foil 
at one end, an<l a similar Id.^p is counect«d with tho 
opposite foil at the other eu<l. Next cement one of 
the other glasses, as descrilM.d above, one each side, 
and the condenser should a]ii)ear as in Fig. I. Tlic 
thickness of glass used in these condensers should 
depend on (I) the size of the machine for which 
they are intended, and (li) on the extent of coated 
sui-face. As the electricity^ is much bettor sepa- 
rated thfui in tho jar fonn, a gi'e.tter charge may 
be accumulated; consequently, this will requiro 
thicker kIoss to sustain it. With the macnine 
described, I have throe ]>airs of condensers which 
vary in extent of coated surface from ',iin. to lOin., 
and coin, super. : with middle glasses ^ jin., y^^in., 
and i-,;in. in thickness. And notwithstanding this 
apparently excessive thickness, the eiTect of one of 
the condensers, when carefully compared with that 
of a Leydeu jar of equal coatf.'d surface, was much 
superior, ^ote that the ends of all foils in tho 
above condensers should bo round, so as to avoid 
sharp comers. In the tirst condensers which I 
made on tlie x>rinciple, the foils had comers ; and 
once when in use on tho machine, the eloctricity 
broke througli the glass of each condenser at the 
comers, with a sharp report. This has not occurred 
since using tho thick glass aud foils n^'ithout 
comers. 

Two of the above condentjers are required for use 
in tlie machine. When used for the spark dis- 
charge, they are hung bv the wire loops on the 
disc^irgiug rods ; and the lower ends ore connected 
together by a stout copx>er wiro, on each end of 
which a bullet has been cast. This, when not so 
used, will serve as a discharging rod for Leyden 
jars. 

All the contact brushes in the machine are made 
ol the flexible gilt cord used for conductors in 
wedfaal BAohines. Aud all parts of tho machine, 

t* — Muii ad to conduct electricity, are well covered 
made by dissohing 2oz. of shellac in 
'' methylated spirit. 

-vpooted from the foregoing dcscrip- 

t dsMribed is a very eflldeut one, 

fler veiy unfavourable conditions 

re. Ab an example, I have fre- 

-> ft xoom without a tire, when 

Wftj noduoed has predomi- 

'Uling on an iron roof. 

' *h» diKharge between 

>^«n) it icom 6in. to 

"faMm. having 
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Onbringiiig 

r VigKtha tho diiehiirgs 
I Uu appaaruice of a coutlniioiii 

TIm mocbinc ia, of oourM, Mlt-chuftmu 1 but it 
WIDatunM rmjuiren b) tHi wnrkd for % fair minute* 
Mon it wiJI [u:t id dampwuBther. Then ii titoi. 
pMnlurttv in tha utiun when the la&cbiits ii 
moTkBd la ■ viiry ilump iituioi[ihero— tik,, the 
ditch&r|{ej iuitiuut of boiiiR couatant, frdjuentlj 
ohauffM ui jHiUnty. 1 bavo oflcu couated the 
Domnrot nvuluti'iiii 'if tlio ilriviug vrheol between 
tliBW ohniiKi:!), mill tiiey ■npoir to oeour at regulai 
IntorTBl* ; tlin tiinn of iiiturval baiui; &ccor(IIn); to 
tlu itate of atmiiatihere. In lUmp air the changea 
hava lnuii ai of ti:n ua onco in nvory Wl roToluliooi 
oftbaillMi, whilat iu diyneather thu chimKe maf 
not ooaiir many timei Jurinfc an hour'a wotk. 

Sovnral wriUin haTo cnllod nttuntion to theia 
obanKin: hut lam unt awniw ol anj GipUnatJQn 
fitou. KrciiD tlio fact that they oxa not occom- 

Siiied liy any BUiltluii diaiihargs, I am inclined to 
ink that tliu prculiurity ia «, necvtmiry fouctioD in 
ihe acbiiu of tliu machine. Wlieu the altamtlon ot 



with the tcrmiDal to which the whiri is held. Thii 
exptriment iltnttntea dw fast that the diachalga 
fnni the Voai nn^b-nf. aUumoh appwrina ■■ 
"— :h a coDtiBmnii itmm ol elactriotr, ii naUr 
, Deed of a leriei of lapaiate tpiat whicli 
(ollcnr each otherwith rapidity. Hie (xfawndimuy 
appearance of the meiaUic dim of the i"*^'-"" 
wbeo ia motioa hai beau ihown by Hr. Spragne to 
o to the aame c*iua. 



only well -adapted for the conversion of 

echanical force into electricity, bnt tiee cfruf ; 

Lodel eonitrnpted on a Bimuar principle is, 

probably, the beat means of converting atatic 





polarity dooa ecour, it mny bo beautifully indicated 
If wo hold a mvniv piocH of thin matal (iniulated) 
between tlie kuulu of machine. The diKhorn will 
than appear like two honia nt the conien otmetal 
at one aidi' ; whilat the " );tow " ie pniduced at the 
other ci'nion. Thin appoartuiCD will be reTOraod 
vith the alteration in dim'tinn nt current, Fig. 'i- 

Having thus slvi^n a brirf uoticu of aume of th( 
OaaeutJal pointa in tlie conatniclion of tho machine, 
X will next meutiou aume of thu applicatioue of the 
machine. 

(1) riyAMBgiml ^/Bc'*.— If elootridtyia required 
for medical puriwsea. tbeu the Voea niachme ia 
miiaUluof aupiilyiriB it from an effect acaroely per- 
ceptible to a iliKhurge which in unbeurablfl. Tc 
uae tlie machiiio for TOcdicnl purpoaei, the con. 
deuaere should lie Imug on the dischaming roda and 
oouducton attai-hi'd to their lower ends. The die- 
choritin): knolia tliould Ibcn he brought together, 
tbeu, by working tlio murliine, and gr»lually 
«ei<antiiig the knoba, the ettect from the oonductora 
mar bv iiu'rooiiiii In tlic rPiiuiriKl extent. 

(in /.HMiiwiM A'jV;cri.— Beuutiful eflecta may be 
pTDdnenl by nllowiu); tho diaoharge from tho 
madiiua to paaa through vacuum tnbaa, braa* 
diaiu. deaigu fiinued by ivuttug auiall piecea f' 
tiutiiil on gUsa. \c. Tho old nod familiar " olei 
bival twbiri" ia capable of nttordiug a beautifal 
exiwriment when uiwd in connection with the Vnu 
machinii. I moan Iho luniinoua nikpoarance viaibli 
when the whirl ia worked in the dark. It a whirl ii 
mouuled lUi an iiiMililed asis. formed by driving i 
piu into the end of a roil ot gutlprpuichB : then, 
on briiuins thi- h«id of pin intu contact with duo 
of Iha knub* ot tho maiWne whnn iu action, the 
whirl will of niurao rerolvo rapidly. If it ia then 
Man in darkum, the point* of the whiri will appear 
to fonu a luminoua cinle i bat on unadaally with- 
dnwiuj- the head pan from the fawb, M that a 
Aort (park paMat, then the luminoua oirala will 
•pprar to bnak up into on* of little atua, with 
bmatt/UttaiatiiMkiat, The Effect viU abo difbr 



and haTeno rei 

lottar it nodnoad fa 
braljAdTiedncinBthepiiaaraofBiiaad opening 
a key, wffidi laiaei aU &«Galao&a twelfth. Tb« 
(oDawing ii an outline of tlm olaiiooet I {Kowm to 
' ^- "An Bngjidi pitdi. Albeit Mod^ 



Fig 3. 




Kiti, uy i:uiui;uuiiK 'oru'ti litUo drclea of 
paper or tinfoil round a luac of thin eboi ' 
gattapercha. Thia, when mounted 



ctioD, will 



maulaled support, and placed betwoe 
charging rods of the machine when in i 
revolve with eitrema rapidity (Fig. 3.) 
of tho motiou is obvioualy due to ottractioD and 
repulsion. The little discs in the model ore not ac 
well under that influcoce aa in their normal poai- 
tion in tho nuicbine; but tha effect ia joite 
aufficicnt for a lecture or cluaa experimCDt. Here 
then, wehave a atatic electromotor; aadinsignifi. 
mat a» the power of anch may aeem, it ia not ao. 
when we consider the amall ei^wnditure of me- 
chanical 'force required to produce the electricity in 



the mdimenta of elactriml Bcionce ; but thi 
has probably coot uaed meat amateura, ia t 
tioD of the Bccondarr. or discharging c 
reral illustratioua 
ppeared. 



represented in ._. _. 

machine which have appeared. T)ie aecondoiT 

combs should, with thair metallic brushea, toucli 

tho metallic diacs whilst atill uD[lor the infltionae 

the indueing papers. frederiok Oowle. 



[21345.]— TniB eubjoct baa not received the 
attbction it dnservea from amateura, probably 
some of tho following reaaoua:— To produce g 
results it requires mochauical skill iu worlduB both 
wood lUid metal, a musical koawlodgo cl, one 
ability to play, tho iDstrument. without which out 
cannot tune properly. Oood players become accos- 
tomed to on iostrument. and iinconscioiuty hide ila 
defects : therefore, if playin» on a atranee in-'— 

ment, they Boldom play aa well in tone as tbaii , 

yet both inatnimonta would bo quite oorrect with 
their accustomed playora. The difficulty of pro- 
curing tools and appliances, of which the number is 
canaiderable, is anouior element : most maken pro- 
duce their own to suit their requiremenls, and last, 
tho abaeuce of publiahcd works giving sufficient 
details and explauatinna. Yet there ia no n 
why thia brauch o( amateur art should not 1 . _ 
popular aa oUieis that have less to show ot real value 
(or the time eipcnded on their conatruction. Thf 
following inatrumonts can bo made by omaleunj, ai 
they do not require any very eipeosive plant oi 
tools :— Clarionets. Hutea, oboea, bassoons, baai 
clarionets, comi-di'basseto, aud cor-Bnglaia. Porthe 
preaent. howpver, we will conRne cur attention to 
the clarionet, aa being the eaeieat to make for a variety 
of rooaona. Clarioneta are used in a great variety 
of kevB or iiitches, tha mnst usual being A natural, 
B dat, C natural. F. tiat, &•>. The instrument 
siats of a paiAllcl tube, ending in a conical 
the aouud vibrationa being produced by a beating 
reed, made ot cose. att^?hed by a ligature '' - 
mouthpiece. Thoentireinatrument, excepting _ , 
leu., is usually mode ot cocua wood, and allhongh 
sometimes brass or ebonite ctarioneta are used, yet 
tha geueral opinion is that oocus wood or ebony 
produoesthe finest tone. Chuionelabave a legitimate 
roBga of three octavet thongh aiiather octave con 
be got by ildUul blowing; it is difGcnlt to control, 
tndttot niadaMoptlnaolomnaioBBBneffeet. Two 



abowthifan ** f larion^" t^r thi' tr»f f Tarit^nrt tt 



' those 






patent C sharp arrsngemant ; made in tnna tfj 
viz., mouthpieM, body, and bell, omitting U)alk.». 
and middle socket. This oiablas the low O riuip to 

operly placed. 

.to regard to tha mouthideee, it ia bart to 
purchase it, tor many reasons, principally baoaoae 




Fiff.'t- 



oud ligature coat from 3s. to IDs,, ooooidiofr hi ^ 
care bestowed on it by the maker, and also thi 
material it ia made of , aa to which therv ia gnaf 
diftcience of opinion. As a rule, ho wevmr. Hums'' 
ebony are quite as good as any other motaill- 
ThoBO mode of metal or ot glase have DOW bs«> 
generally condemned as unsuitable. I maj ai 

state here that I intend to give the mea 

as than 

^ias» 

Also I intend to «al<otaw aarfi^ i gg 

Tbaie who deam to mako a iiiniillniw» mtf-^^ 
oeed as follows: A good hard (Moa «i'«" ' " 
ebony ia chosen, 4tin. long, and hlfer 1*^- * 
A hole ia then bored oauh u to O- 1 

a Jin, Morae twiat drin •-- *- ' 

the wood may be flnt 
oli^I taper, Uieu dnvan 
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foot (oranoft " betweeiL itatioiw, to nuke up for | 
OcH dd&yi. It ii true thay axe nommklly pro- | 
hibttsd fnrm " nuJdiiK np loat time b; incraiusd 
ipMd." bat ■omcdiow the j iuubIIj' muuge to como 
In to the minute, even if then nu been coniider- , 
ftUe lo»of time ni rDKfr. To accompUih tbieitia 
atoettaiy to run at from 40 to 60 milei on lioor in 
placet, end thii is done without denger or incon- 
Tenience. Each carriage ia on two bogies, the 
engine and tender on jitttr, M> thei^ it ■arprisDg 
■moothneea and iteadiQeaa eren in the wont urta 
of the nud. The Ameiican ezjtnae engines (clouea 
K and Q) work the expieelce Terj wtutactOTilr, «o 
long 01 the tiaini do not exceed eeren or eight 
cotchei. I have known an engine of the K 
cUii (K 04), keep time on tl» good port of the 
roaJ with 12 coaches, the gradient genenlly being 
tligbtly favourable. And I have seen one 
of the Q clan (which differ from K in having 

3 linden U by 18, inatead of 1'2 b^ 'iO, both having 
t. wheeli, four coupled) , with nine coachea. gaiu 
leven minutes on the nm of 27] miles from Stud- 
holme Junction to Osmaru, which was da 



« against 20 oaceDding. Bat, on the othsr 
hand, I have eavenl timsa noti^ the more powerful 
K** having to take a pilot with 10 coachea ou 
a heaiVT n»d ; and once even on the easy stretch 
fremChriatchi — "- •- "-'—■- —>---'-■- "- 



\e the remarks 



T N.Z. lailwaya, and had eipe- 



□ Bakaia, which bas g( 



, "ge' , 

tiabg gndienta, but none ateeper than 1 in 200, 
and no curves. That run, however, was timed 
much faater than the ordinary rate, an average 
■peed of nearly 36 miles on hour having to be main- 
tained, with nequout stops ; and I may add that 
time Wat equally well kept at a like speed oo the 
HUne piece of bne, and by the aome two engines 
(ESrand K 88). with IS crowded coaches. For 
light expreiB work these engines Could hardly be 
improved ; and it is noteworthy that during the 
past year the eight engines of class K (Xos. Hi , SS, 
92, 93, 94, 95, 9S, 9-,) have averaged 34,308 miles 
apiece, at a total coat of from O'lOSd. toO-llld. 
pel ton-mile ; while the two of clasa Q (I?os. IT 
and 51) have averaged 26,377 miles each, at a coat 
of O'lOSd. per ton-mile. 

Keverthelese, I must conf csa myiclf still nncon- 
TMrted aa to tha need of sending to America tor 
these oigineaat a materially increased coat: because 
it nenu to me that either the fingliah " Uogula " 
(Oasi J), built by Menra. Diibe and Co., >.eilBoa 
and Co., StepheuBon and Co., and by the hite 
Avoniide Company, or the single-boiler Faiilics, 
are c^iatde of aoing all that ia required in the wnj 
of «pe«d, white able to puU a greatly superior load. 
In mj last letter. I quoted some notes made by 
uyseu on the working of these engines with eipre as 
truns, and aa showing that on ahnoat equally good 
average apeed was maintained at by the American 
expresa engines, if a lower maiimiini w»e reached. 
I have several times seen both of these classes 
working the eiprtisses ; and while they kept time 
just aa well as the rec^ilar eipien enginea on light 
traina, they ran with equal punctuuity on trains 
gieatlv heavier than the K or Q class could liave 
hauled at all in time. For instance, J 107 end J 
IDS (Diibl), and J 117 (Keilson), kept time strictly 
on the express with 12 coachea on a heavy road ; 
and J S3 maintained an average rate of 30 miles an 
Iwnr for 15 miles, including starting and stopping, 
withnolawei than 20 coaches, the maximum ape^ 
Mng 40. Hid work of the single Foiilica has 
alieady been adverted to. I beheve these two 
daana, with perhaps one lighter type for shunting 
and branch bafilc, would meet all our present re- 

SnimDent* ; but mstead of these three ctassea we 
Bva23 — 20 too many. I am strongly peiauaded, 
too, that flke double Fairlie* have never been quite 
"&irly" treated in this country. They were 
woAed under distinct disadvantages, with ia- 
adeqnate loads, and then abnacd for coitlinesa. 
When they might have been tested with full loads, 
the; were igjaomiDionsly relegated to shunting and 
branch trsmc. When engines of special haulage 
power and flexibility were tequiiea for the goods 
traffic on the heavy grades and aharp curves of the 
Dnnedin — Oamaru section, recourse was had to the 
American "Consolidation" engines, which to 
eight coupled wheels add ten mote, csiryiog the 
pony track and the double-bogie tender. I am 
convinced that the twelve- wheeled double Fairlies, 
donbla six coupled, with simUar tractive force, 
would have been much more suitable and profit- 
able. They would have utilised their entire weight 
for adhemon, and would have carried ample fuel 
and water for the comparatively abort tuns. But 
there is undeniably a prejudice against these 
engines, and ao tbey have never hod a really fair 
trial out hare. 



in future to confine order* to cUssaa D, F, J, and B 
(seeVol. XXXni. p. 64), these having proved tha 
most useful types, and capable of periinmins the 
utmost variety of work involved in oui sarvioe aa 
at present carried on, and a* likely to be conducted 
during tjie next few years. 

Keverting for a moment to the double Foirlie 
euf^es. and carrying out my previous practioe of 
giving ioM sides of ue case aa impaitiaUy as pos- 
sible, I think it worth while (" — '" "" "" 

of a friend who waa formerly 

ment on one of our N.Z. rail'.._j., .. 

rience with three of the double Fairlies. Ill 
writes: — "In a reply to you (iu the Eirauaii 
Meciusic, Vol. XSJt. p. IIB), Mr. Robert Fairlie 
gave some very low flgues as the oost of repairs to 
his engines, and it at once struck me, on reading 
them, that he had in mistake treated the two ends M 
the engines as separate locomotivas. Now the 
Fairlje engines had each ties numbers (the qtakers') , 
and of those which I bad to do with one was num- 
bered 1066 at one end and 1067 at the other ; the 
second was numbered 106B and 1069, and the third 
10:u andlU71. At the time of which I am writing 
they had no other distdnguishing, so that a fitter, 
for instance, in giving in hii time would put it 
something like this: — ■" Connecting-rod brasses. 
No. 1071, 4 hours : new piston rings. No. 1070, 4 
Lours, &:c. " And so it would appear in the books 
that the man had been working at fu'0 enginea instead 
ofgiir. I have no doubt that the double Fairlie 
shows at its best on a line like the Wanganni 
section, with gradients of 1 in 38 both ways ; but 
on a more favourable line, the singl^boiler engine 
ii in every respect more economical." These 
observations are interesting as coming from a 
thotougbly practical man, wholly unbiassod. I 
caimot, however, state, of my own personal know- 
ledgCj whether the favourable figures quoted by Mr. 
Fairhe were or were not based on these somewhat 
misleading data. Individually I am disposed to 
believe that the double Furliea will compare 
satisfactorily with ai.// engine under the conditions 
stipuLited by their mvenlor— that ia to say, full 
loads and proper expansive working. 

I ttor my letter is exceeding due limits : my 
excuse must bo the engineering interest of the 
subject. Our N. Z. experiences are those of a 
practically new uational ayatem of narrow gauge, 
cheap conatruction and bght rails, steep gradients 
oud sharp curves, with engines specially built — 
some experimentally — to suit the special chatac- 
terietica □( the road. I feel sure that the results 
will not fail to be interesting to many readers at 
home. I miy just mention in conclusion that at 
the clote of the last official year (March 31at) we had 
1.370 miles uf (rovemment railways open, in addi- 
tion to some !vl miles of private line. The total cost 
of the Oovemment railways was £10,478,000 ilho 
gross receipts for last year £063,000, of which 
worldng expenses absorbed G2 per oeat., leaving 
£36U,52dasuetp^fit, equal to 3} percent, on con- 
struction cost. The completed mam trunk line o( 
the South Island paid 4j per oent. During the year 
the N. Z. railways carried 3,283,378 passenger ; 
1,504 793 tons of^goodi; 34I,1HU parcels, horses 
and dogs ; 477,075 sheep, cattle, and piga. Not a 
bad reault for a population of only just half a 
million. As to locomotive work, on the South 
Island Main Line (Hnrunui— Bluff ), S4S miles, 118 
engines ran 2,520,744 engiiLe -miles, at a coiat of 
9'Ood. per engine-mile; and hauled 15E>,37S,070 
tons, ata cost of OlOod. per ton-xoile ; the 118 
enginea beii^ 24,294 daya in steam. 

Charlea Bioua Hairteo, F.H.O.S. 

Wellington, Xew Zealand, July 20. 



applied by theslaeksninB of a chain or wire rope. 
In tAmry it is supposed that th« Instant tha chain ia 
rdeaied the bako will b« dmultaneously mmOml, 
but iu proc'uy this is not the cess ; rust and dbtTwr 
soon cauie the pnlleys to work badly and the duin 
to stick ; in winter-time mow and iee freqnoitly 
render brake-chains and eommnnication cordi per- 
fat^y uaeleas. 

In casesof breaking loose, il 
brake couplings ht' "-" 



neoQsaary that tte 

hides should part 

..ithout injury, so that when again connaotaia the 
brake may be in working order. Now, suppose a 
Parker- Smith train divided, what would M JhA 
result F lie chain would be broken, and p 
pulled away from unde 
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take part in the disonanon upon 
brake last November. Hod 1 been able to do a^ ft 
was my intention to have asked (or infoimatipn 
upon theso and other points. 

It may be well to mention that manv autemalic 
mecbanical brakes have been invented, tried, and 
afterwards removed ou account of inefficien^. For 
instance, in 1869—70, I was invited by Muasia. 
Wilkin and Clarke to attend trials of their improvad 
system on the Metropolitan and Midland Bauwaji. 
Tlie retarding force was meohanieally developed 
from one axle ou each carriage, and the brake was 
kept " of! " by tightening a chain and applied by 
sliKkening it. About five years ago I saw a train 
on the London aud North- Wesltm Itailway fitted 
with a very similar apparatus, but a steel-wiro rope 
was used in plaoe of a chain. In the Parker- Smiai 
system a screw is employed instead of a frictioti 
wheel or other appliance, but the principle nmaina 
the same. 

Mr. Parker- Smith i 
matur" in hia letter, CTpreas \ 
" simplest msans of securing a result is the best." 
This may be very true if Ihe mult U irrarrtl; but I 
caimot jor a moment think that the eJKeifney al a 
brake ought to be saoificed to so-called tim- 

A continuous brake is a life-saving apparatoa, 
and therefore the great point is rfieiewi/. 1/ the 
only thing wanted was a timpte brtkr. snnlj that 
con be obtained at ouco. The old lever br^e tm 
coal wsegona or the hand sorew in guards' vans are 
as limph at possible. 

In conclusion, I still maintain that mechanical 
brakes have had their day, and must now give place 
to better inventions, but if your correaj-trndcDt can 
briiu forward aajfacU to disprove this opiuiOD ; I 
ahajTbe happy to consider them. 

Clement E. Btretton. 

Soxe Coburg- street, Leiceater, Oct. 15. 

WHAT IS TEB BBST Oil. I.iaHT POB- 
TEB UAQIC liAHrBBN F 

[21U5D.) — Dvaisa the winter months 1 am often 
occupied in giving popular scientific tecturos in the 
country, and I fiud the magic lantern most useful 
in illustrating these lectures ; the movable slides iu 
my astronomical lectures eeem to bo highly ap- 
preciated, for the fact ia still the same— 

" Segniua irritant animos demiasaper aurem 
" ' oculis subjccta fldelibus," 



the scree 



seeinE is beheving." 

s no doubt that for exhibiting picture* on 

1 the oiyhydrogen light is by Kr the beat. 



the oiycaldum ; but in both these Oi 
bags of gas are necessary, which in the coni>tl7 
are both a trouble to fill, and a nuisance to carry 
about : but the petroleum aud nuoffiu oils now 
oilord a safe and useful means of illumination. Tlia- 
qusstion is^ are we now getting nil the light from 
Biem that is possible t 
iiparlial eontributor We have in the market, two, three, and tonr- 
— '-"-■---- - wicklantoma, the light of which is influilely better 



Our latest locomotive importationa arc the heavier 1 system. 
nngle-boiler Fairlies, weighing 32 tons instead of 
29, and with lain, cylinders instead of 12In. These 
are doing capital work. An order is also under 
execution in England of additional "Moguls" 
(ClasB J), which will differ from tho others of 
their class only in being without Banges on the 
driving wheels, after the style of the " Consolida- 
^aa "e^inet. SoiaratI can leam, itia intended 



the personalities which have been imported into 
this correBpondencB ; it should, however, be 
meutioned that the sole reason why I am unfatoiir- 
aity oittmed to nitchanieiU braka is that during the 
post fourteen yeara I have had ample opportnuities 
of examining them and seeing their defects in actual 
practice. 

Your correspondent, page 132, devotos the greater 
part of his letter to an attempt to find fault with 
air, vacuum, and Heberlein brakes, and soma of hia 
statements ore very incorrect ; but what has this to 
do with the present correspondence ? £ven if all 
the statements of " Imprimatur " were correct, it 
would not alter the fact that in the Board of Trade 
Hetum the Parkei-Smith brake is stated not to 
fulfil the necessary couditiona. Several objections 
have been raised by engineers to the Parker- Smith 
system. ''Imprimatur" claims that the brake is 
always on, and that a train cannot start till it is 
takeu "oft," In practice, however, it would be 
necessary to have some msans [oiividad to keep the 
brake out of action during shunliog opeiatioua, and 
of course there would be the risk that when the 
train was mode np the servants might forget to 



make " lantern optics " ... _ , p. _ 

their attention to the roatter, tha light obtained 
from these oils might still be improved. 

I have been lately using a lantern with four 
wicks, the light of which is better than any I have 
hod before ; but it claims " to give the light of 200 
caudles," which, as every scientific man knowa, ia 
utterly ridiculous. 

The pulfing advertisomenta of the ' 



ax has now returned), I shauld 



tVhich is the beat , 

oils for use with the magic lantwnf 

'i. WbsA form of lamp, and iAm i 
wicks, ths width of the wide also bifaiF 
gives the beat li^t In both qwitte. 
whitensM of light, and padidt aov 
brou^t into aooount t 

3. What amountof U^ fa ital 
really given I7 the veiylWitdllW 



■ (oj the UntKB 
like, Witt jon 



a great delect is aS systems whidi are aocoiding 



arranniig dilllBW af 
9gto Uw patioc^U fli 
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5. Ia» laatam witli I in. coDdenien, is not much 
light lot b; the uaiuLl circular slidea of 3ia. Ha- 
meterbeiu" placed too fIok to the condeuwr 'r Ii It 
not advisable that tbure Bhoold be a. mauu of 

Slodug: thcgliOo at sudi a distance tram the cod - 
BOMin that all the coiie ol raya from coodeuwr 
Jdiouldpafla through it ? In square slidea this ia not 
Saotor, F.S.A.S. 



THE BBRTBON FOWEX aAUOZ. 

[219.^1 .J— It i« v«7 deflinble that thou who 
aitoonomical telcKopes should haTS a Tsadj i 

«ecujBte meaoa ol determiniiig the poiren of tL 

«;apieoos. fietthon'a power gauge ii excellent in 
priociple. but my eapcrioncB of the working o( 
those which have come under my own notice is for 
fltiin satiifocto^. 

As I was amxtou* to know how my SJin. Colver 
would stand a Tety high power, I uked OD 
MtrononucBl friend, who bkd recently become 
poansted of on eyepiece which he told me ho had 
meuored with ui Berthoa pawoc gange ocd hnd 
found to moKoitf about 83U on a mirror of 6\tt. 
foeos. to tend it to me. This heldndlTdid.andniy 
— '■ -n a good stale of the •' *-- — ' ■• 



IdndlTdid.oi 
mosphete, b 



did not appear to magnify anythina like twice 
much OS Qij own highest power, which my BcrthiL- 
power gause mode 461). So I measured it carefully 
and found that its power, according Co Tuy gauge, 
WW SIM. I reporledthistotheawner. Hp, f anayin^; 

that the great differeuco might be due ' 

"personal equation." asked me to tir ^ r- - 
gauge which be sent lae. My result with this 
agreed closely witli his own. Erideatly the 
difference woe due to inaccunoy in one or IJoth of 
the gauges. By pladn^ piecea of wire between the 
jawB of the slit and noticing the measures of the 
aiametere as given by the two gauges, 1 found 
tlUitthe results were very different. I ncit sent 
the two gauges to my friend ; he borrowed a third, 
and obouBinninKhBDi wire gaoge, and found Chat 
none of the three power gauges agreed, 
following table of a tew correeponcUng n 
will show:— 

Gauge A. Qauge B. Qauoe C. 



Gauge A, which was supplied by Home luu 
Tbamtliwaite, agreed most elOBely with tbefi.U'.G. 
^Dge B I procured of Tuck, of Romiey : gauge ( 
u Durked J. T., and WBS soiid when purchoKd ti 
be by Tuck. 

Would any correspondent compare his gaugL 
with that of some friend, and see il he finds them 
agree or not. A gauge to be of use should he cor- 
rect. PeiHoni iioBseuing gauges which underrate 
powers would naturally blame their telescapea for 
not bearing certain powers so well aa they should 
do; and also might occuEe the maker of eyepieci 
of not sendini; the powers ordetvd. 

T. Perkins, U.A., Shaftesbury. 

THB SDBZ AND SIMILAB CAIfAI.S. 

[ain.52.]-ALL are but anticipation of the woi„ 
of time, Uan'a agency will tut hurry forward 
that which must come. The ceaseless action of 
the wai'es wears away the land in one place Co odd 
to it in another. Qy reference to the map of 
America, it will be seeo at a glance, the approach 
ol the PaciKc and the Atlantic, when they j'oi 
(the two largest seas in the world), it may make _ 
Hliffereoce to the whole globe. The Pacific may 
never be so calm, nor the Atlantic so rough again, 
The British Channel is bot a natural one, formed, 
in the course of ages, by the action of Che waves. 
The similarity of the opposiCa soils of Dover and 
Calais, proving, in the opinion of geologists, 



ir island history will prove 



Mimi, which davBlop gndnallj and are lucoen- 
follrUid. 01 then WO the hen will lay 20 in her 
Bntjear; 136 in her noond, and 114 in the third. 
In OMh (ma fif the following fonryMnthann ' 
of «aB will be dbniniAadbTU, and in bar i 
jmtib» will hv at nwt ID b ord 

obWn tun 1 *" "*" 



REPLIES TO QUERIGS. 

•.•Ill flitir anncm, Cairtipntidtnu an rtipiil' 
lly Tijnaiti to tfifn(iiHi,iN tach \tutaiKi,llui liHi 
intmitr of fAt fiury laktd, 

[51203.1— Mnjic.— By the reply to thequerisfG. 
F. H." given by Mr. Wm. Jn. Grey. I presume he 
(Mr. Qrey) is unaccjuainted with the science of 
acoustics, for it is evident that he does not unilcr- 
stond the proper use of i 
" '■ ; says:— "When 

ipal and fifteenth gi' 
with the foundation stops and with each other; and 
the twelfth yields consecctivo fiftLs with the 

Sincipal and consecutive fourths with Che Qfteenth. 
1 tbew progreasions are forbidden by the rules, 
but the result of them Jlhe progres siuui. not the 
rules) is very good. " Mr. Orey then ooncladcs 
that there must be Bomethiugwrcug about the rules 
of harmony. Now, to understauil thp proper use 
of such stops BB the principal, twelflh, fifteenth, 
&c., il must be known Chat musical touci or sounds 
diviiicd into two cksaea, simpli 






hasbarn] 



; that a 






t parti^ n 



r lesi 



which 



mo upper i 

jsirtiftlB ; that very few musicol souuds are reall 
simple sounds, the majority having upjier prnlia! 
present with some degree o( mtensity ; ere 



, and the intensity, of t 



e upper 






! upper pat- 
I to dmeient 






sounds, and 

ratio to the pr 

i to l,io. That ia,suppoBiug the vibration number 

of the prime to be IS, that of its first upper partial 

will be IG by 2, that of its second Hi by 3. that of 

its fourth It) by 4, and so - ■"- * ' — "■- 

"ipper pattials are absent 









tuning 

three upper partiali present, the ijualitj' oi 
., 1 i.s, «T.___ the upper partiels, 



tpecially the 



«pecially 

uison wi 

Dor. Wl._. _„ . .. . 
lalgely, as in reed pipes of organs, the „vm<i ^ 
crisp, sharp, and cuttmg. It is to strengthen these 
harmonic upper partiuu, and so add brightness to 
the tone, that mutation stops ore introduced into 
organs. Thus the principal itrungthens the firat 
hnmiouic. the Iwetfth strengthens the second, the 
tlfteeuth the third, and the mixtures according to 
whaleveraonnds they produce. Perhaps "G.F.H." 
will see now that Mr. Wm. Jn. Grey's illustration 
ol the mutation stops producing consscutives is 

that are focbidden. — ^Wu. ABcnnurr Tailoe. 
Dundalk. 

[31i:28.] -Deftectlon of Olrder.— There seems 
to be no generally acknowledged formula for End- 
ing the deBection at girders, so far as 1 eau find ; 
indeed, I do not remember having seen one for 
iron. But if "J. F.'s" girders are in wood, the 
following approximate rule may suit bis purpose : 
Multiply the weight (in owts.) on girder by the 
cube of its length ia feet, divide this by 61 times 
the breadth in mches, multiplied by the cube of the 
depth in iuches, and the product will giro the de- 
flection in inches.— EsoisEEB," Dewsbury. 

[.)1242.]-BeoretW7-« Liability (T7.a.)— I 
am rather surprised at this question being left un- 
answered by the legal coirespouJents of "ours," 
as it f aiily belongs to them, and L". moreover, ol 
very general interest. I think that " IreLmd" 
would not be liable tor the reut of the room : but il 
might depend upon the form of the receipt. He 
should take care to have the name oi the society 
(and not hia own) mentioned iu all receipts. The 
receipts so made out are good enough for him as 
against his auditors, and I am of opinion that no 
personal liabilitj- would bo incurred. At the same 
time I do not profess to speak with certainty on 
tho matter, and would like to hear the vii'ws of our 
legal men.— Wm, Joh^ Gbey, Hon. Sec, Kew- 
castle Hiflo Association, Quayside, Newcastle. 

[.61249.1 — Elllinff Ulcs by Electrlcltr 
(U.a.)- if ordinary traps will not do. I think 
matters would not be improved by trying to use 
electricity; and as the querist is not an eleutriciaa, 
he might get a shock from the apii-iratus himself. 
Some pec^ just now seem to have a m unia for 
naing electricityfor all sorts of possible and im- 
poMble ends.— WM. Joicf Gebt, yuaj-side, Xew- 
carile. 

nH261.]-Sntolin«tted Hydroien (U.Q.)- 

haswbMMtwwajofmakingthuthanby FeS 

40,mHCI1; Ipnftathinatter. Ifalarge 

' • iWil. «N a larga qnaotitj of material, 

^^■nu* to arddths eobII,— Wm, 



'^-^SSS^. 



van (V.a,)- 
flBdaMtato 



cheaper wnv of making H^ than the ordinary one 
-i,e., by the action of H,30, on FoS. The gas 
which escapes from the solution submitted to iti 
action may be conducted by means of a tube into 
liquid ammonia, or any other absorbent ; it might 
also be burat. forming SOi and U|0, when tb« 
"' ' would destroy any H,S in the atmosphere oo- 
ing from leakage in the apparatus, Chlorine 
also instantly decomposes H,S into HCI and S ; it 
can readily be geuetated by the action of tlrofg 
HCI on potassium permanganate, heat being uD- 
uecessary.- W. E. Htn i.-v. 

[.>lj-^3.1 — New Zealand. —The information 
supplied by '■ London Slooo" is no doubt oheer- 
fully given, but in every ease misleading. H* 
— lareutly never left Auckland, and then malui 
ridiculous statement that " his remarks, apply- 
ing to the colony as a whole, are founded on ex- 
perience purchased in Auckland." In the north of 
Auckland the soil is formed mostly of clay, but of 
such a quality that it only requires culCiVBtioa and 
drainage, which I believe are sometimes necessaif 
in Fneland. The southern part being in a vol- 
canic district, the soil is not tho best to be had ; 
whilst in the region of the Thames Valley, when 
" L. S." seems to have resided, and principally in 
tho region of the Waikato, the soil is very fertde : 
" fact, from the mouth of this river down the went 

ast the country only requires opening up. Tha 

_e mountains : but instead of taking them to sea, 
leaves the most of them on the Hat lands at the 

iths of the numerous rivers. The following 

' be interesting : — 

8S1, in K.Z., 

Wheat under cnltivation 324.933 acres. 

Bushels produced 8,147,703. 

Buabeli per acre 2-^'07. 

The whole six colonies of Australia — 

Whea,t under cultivation..,, 3,051,191 acre*. 

Bushels produced 23,421,7^3. 

Bushels per acre 7'64. 

Giving at least ',100 per cent, better retnlCs to Xew 
Zealand. In Che aamc way, 75 per cent, oats ; 60 
per cent, barley. — HW/iiiyfon Chamhtr of Cei»' 
iiierci. As tor cold, during on experience extend- 
ing over 2<i years, snow has never remained for na 
hour on any part of the north isUnd, except on th* 
mountain rauges. Also, whilst on tour over th* 
whole of that island iu ISSt, from Jan. to Sept., 
not ten days rain were experienced. This, how- 
ever, is not always tho rule, Tho houses in th« 
Thames Valloy are veiy likely to be "rocked," 
as people there go in mostly for gold, and not tor 
buildiiig. The woathcriu Auckland seems tohava 
completely "enervated" " L. S." Why do trM 
ferns require soch " coddling " when brought to 
Euglandl- This climate is too cidd, ana their 
BUlierings are very evident. Has " L. S." OTcr 
met with the native red pine, used all over the 
colony for indoor work ; also, the yellow pine, 
the strongest woods iu New ZeaLind V Kauri grows 
only in Auckland, and not below the region of the 
Thames Valley, where it forms the priucii«l part of 
the wooded huid. Furiri also only grows iu Aook' 
land. Totara is used for building purposes, bridges, 
wbarvea, fencing, and sleepers. Fences made of it 
have lasted for ij years without decay, beasoning 
timber forony length of time is considered unneoeB- 
saiy in N. Z,, and accounts for tho warping. What 
do the "thin panels" fail to protect one fromF 
The rabbits have had one peculiar beneficial effecti 
they induced several runholders to break up their 
property into small farms, or runs, which are sold 
to settlers. The thirty lines of print about birds, 
^c, is mostly contained iu the ijuarter column of 
extmcts, which, however, being iu a local paper, 
refer to that district alone, I inter. The exact 
locaUty ol the writer is not told by "L. 8," 
Finally, he seriously bemoans the fate of Kew 
Zealand in being so "splendidly adapted, Arc." 
Now, being a reflectivo person, and knowing what 
carriage costs, 1 am able to inform " L, S," that a 
Con ol goods can be Caken by sea, 1.i,000 mile* 
(England Co N. 7..) whilst the same goods woold 
only bo Caken 6t)U miles, or less, by rail for the 
same amount of money. In support of this, how 
is it Chat Australian growers find it pays Chem to 
send wheat to England, in competition with 
America, whicii is far nearer Y I tluuk this show* 
Clml "L, S," knows Uttle or nothing uboot the 
subject. As is the caie with other carouies. N. Z, 
sutli'rs from the affliction of having all kinds of 
people sent oat ; to try and get employment in 
some coses, in others to be rid of a nuisance, Tha 
latC'ir are always known by haviog a profound eon- 
tempt for colonials in general, and show their 
profound ignoraoce of anything in attempting to 
run down a country which does nothing for them. 
Even labourers cam from Os. to »«, per diem of 
eight hours .* but being better fed, betti-r paid, and 
better treated, are c:>pected to work well. Hora- 
from tlia mildness of the climate, and the 
: proportion of population to land, there ii 
always lahour for those who are vrilliug to work. 
Ca]iital is not a ueoeesityit outlits are brought out, 
•^ - '^ useful fjr land mvestments. whisli. \«a™jfc 
valuabla *mi^ ^«si, u "^ 
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croases and ths land p^isseB iuto private hiLnda.— 

[61290.]— HaklnK aia.tu Iroparvioos to 
Eteam (tT.aO-lt is nsws to mo that glasj lat» 
■teain through. I thought it wud u«ed for the 
Inikr gauge* of loromotiirae. WiU"EdKi.r" pi- 
idain mora clearly what ha wiinlsP— Wm. Jous 
UBZY, Qoayride, Kewcostlo. 

[SiagS.]— Blaok (n.QO— Aa nooDO eln atteinptii 
to ntuwef this, I hcg to eubmtt the followin)! 
recipea takso from a book entitled " Saw Facta " 
in myponeuian. I Baud it f OT what it is wortl 
" AnoUier process for dyeing bkick, vhich also pra- 
-daees good reaulta. ia the following : —Prepare i 
laUi containing lib. of logwood extract and aoa. 
foitie eitiBCt, which is safhcipiit for lOlb. of yora. 
The yam is to bo boiled with this compound (or 
abont 1-^ minutes and Ipft to stand OTemight, next 
morning the yam to be lift«d out. wrong, put iuto 
a bath containing iar.. bichromate of potash and 
30oz. blueatone nnd workpd therein for about Ifi 
jiiinutes; it is to be lifted out again and wrung. 
To the above logwood bath 2oz, of crystal soda are 
to bo added, after which the yam is put in and 
Workod about for half an hoar and liftenl out and 
mung, and again put into the bichromate hath for 
16 minutes, to which is prcvioualv added 2{0E. cop- 
pens. The yam is to be wrung as before, and, 
Uatly, it ia to bo returned to the logwood bath, 
wherein it remains for half an hour. After being 
W(U saturated it is to !« lifted out, wrung, and 
dried without washing. To give this black a nice 
brigbt finish, it has to he pissed once more through 
the logwood bath, to which has been previously 
lidded loz. of olive oil miicd with hnlt a qnart of 
water and loi. soda ash." 'Hio article from which 
this extract ia taken is headed " A bright and ver^ 
deep Black for Cotton," aud another process la 

fiven which I abbreviato ; — 9lb. Jogwood extract, 
lb. quercitron, boiled for half an hoar. In this 
UqDor dissoli-fl lib. btueatoue. Put yam in this 
^0 batb while hot, work about (or baif an hour, 
tnen roiae ti^mperaturo of bath to boiling point; 
let yam remain in half an hour longer. Prepare 
BMOod bath : lib. bichromate of potuh, Jlh. stone 
nit ; put prepared yarn in this, work well about, 
and when cool wash yam well iu water. The second 
bath ahonld look a, nice brown colour, and if too 
Uack a small quantity of bluesCone mnit be added 
toit. Bluestoue is sulphato of copper.— CODAnm. 
[61SS0.]— Ghvnule Carbon Battery. — The 
Orove or Bun sen battery is about the best 
"Nill" eon use to light lus window if he must 
Ugbt it with electric bght, or he might try a bi- 
'Oiiomate with Tfhutc a solution aud very large 
negative plates ; but it will bo expensive, which- 
srer battery bo uses.— WxTri 

[61M3.]-~BeTerBion (U.Q.l — If querist will 
stat« his ease moie clearly, 1 will try to reply.— It, 

BLurmtH. 

[S1569.] — Tonaa^B of Steamsra. — I am not 
■ma that I understand this query— as to the iu- 
lonnation required, —and 08 I oiiBtnut mjreoollec- 
tuw of the ditYerence bttH'teu gpoi-decked and 
awning-decked vessels, I would point out to. the 
qoarift that he can see " Lloyd's Register" at the 
" Jamsalem,'' or nt Uie oflicu in White Lion Court, 
' Coruhill, or for tLe matter of that, at auy shipping 
OlBce almost, or marine insurance brokers. A refer- 
eDOe to tJie regulations will give him all the infor- 
mation he requires, whatever that may be.— Nun. 
Bob. 

rfil.f70>1— BUoklne Uacht aery.— None is le- 
qmred.— J. M. 

161676.]— Q. B. S. Englnea, — PresmDably 
" Bail " meaiu what are culled " Mogul " engiuEi, 
Tbey have been described in back immbera. 
These queries about locomotivea are really very 
fnterestmg to about six people ; but ther take up 
an BWfoI lot of room, and must, I should imagine, 
be ennnsiTe. Take the cut on p. 131 for inttance. 
Fooiblj the improvements iu engine till are some- 
thins wonderful, but as they ore not stated, and 
the drawing rfsembies engines I saw on Uie U. E. 
line certainly ten years ago, I would nak what 
poipoM is served by Mr. Brewer's sketch. 

Tha details that would be useful .. 

TiowBver, satisfactory to have Mr. Brewer' 

ance that (he engines are "very neat and wei 

finiahad."- N. E. Cniu). 

I61ST8.J— BliInooeroB Horn.— Very doubtfu 
whether the walkiug stick is mode of rhinoceroi 
hom ; but Lom can be softened by steaming oi 
■oakingiD baiting water.— N. £. Chuj). 

r515M.]-H. P. of Engine.- This query L 
answered iu every back volume, aud iu the text- 
booka and pockctliooke. "Exoa" will have tc 
aname a speed, as the number of revolutions is ai 
-* -•— in the calcuUtJon. Hby-'bafllo. 
,_„, ™, u,^,jiBbridge, it ia to help beat the gssai 
and prevent them liowing direct into the tube 
without combining with oxygen.— Sub. Dob. 

fSlBM.l— Windmill for PnmplnB Water.- 
WiMtJrtb»dimaltrf Coooaet thepompiiiuwot 






[615g4J— Oryatolenm. Palntlnr. — Look on 
p. B9T, So. 936, and refer to the index of the last 
volume.— J. M. 

[51632.1— VaooinatlOtt.-" W. M." has omitted 
to state it his chDd has been vaccinated with cow- 

Sek virus, or with a scab taken from some kind (?) 
How-being. If vaccinated witb the latter, then 
"W. M." better inquire in what state of health 
the party from whom the scab has been taken 
was at the time of vaccination, and report. — Antho 
CoHn.EC7n. 

[51013.1- Foaitlona of Eooantrlo Bheavea.— 
To " T. F. "-Thanks for your reply. There are 
a tew poind I am not sure I understand you 
about. Hie incloaed sketch, I hope, will help to 




explain. (First) Ought not the crank to be on top 
centre or bottom, to commence with ? (Secondly) 
Ton say I am to draw eentro line through 
ecoentrics. I have shown one eccentric on shaft 
cutting line at F— is this as you mean Y Now, it 
seems to me there must be a proper place to draw 
the lines through eccentrics, either the widest or the 
narrowest port ; and that this line muat of neceasity 
bo marked through both eccentrics at the same 
place, else the one ecoentric will work differently 
to the other. Would you kindh- explain ponttoos, 
&c., and oblige ; also say what is the beA kind of 
link motion P-A. 8. 

[.^l733.]--aetoaolLtQK VavattTea. — In the 
first place you require something in the shape of a 
retouchmg desk, a sketch of one of which is annexed, 




le OEUsnon of the 



holding the negatives. A sheet of white paper, 
cardboani, or other material should be placed on 
the bottom to reflect the light upwards through the 
negative, and an opaque cloth thrown over the head 
of the o]ierator, sjid the top of the desk to keep out 
light from the sides. You will also require an 
assortment of lead pencils nt various degreee of 
hardness, some line sand or glasn paper to sharpen 
them upon, a small sable or camel. bair bmah, and 
some PniBsian blue. If you use gelatine plates 
the retouching may be done on the surface of the 
gelatine, but on the whole I think it is best to 
vamish them Grst. If a soft, retoaching varnish 
be used, no further preporatiou should be required, 
but an ordinary hard negative varnish usually 
requires some preparation either with one of the 
retouching madiami lold for the purpose, or by 
roughing the inrfaee, 11m Utter may be accom- 
plished as follows : — Take an old or spoQed plate 
andntbop tbanuaidi withapmof (laapapor, 



then take a tittle of the fine {Ktwder thni produced 

onlhe tipof aflngoraudrDbit gentlyoTBrthsnart 
to be retouched. The pencil* should be sronnd to 
a very Sne point, the wood being ent awayaad 
some half inch or more of the lead laid ban. Tbtn 
having struck oft a proof from the nntooehed nega- 
tive, note carefully what marks require removal, 
what shadows softening, ondlugh lighta strengthen- 
ing, aud work on the negative accordingly. Should 
there be any pinholes, or other marks too deep for 
peocit to remove, touch them out with the Sriish 
and a little of the Prussian blue.- W. BoBcraon, 

[61756.]— OajrtrldB«a for Martini K. KUIaa. 
—Weigh out 86 grains with any weight* at hand, 
be sure that 8!i grains are in tcale, poor into eaaa, 
strike the case slightly on a piece of board to istUa 
down powder, put in a cardboard wad, then a diM) 
of wax, place two cords on top and prev all gsmtlj 
home ; put vu a papered bullet andwaJflrmljaa tb 
wad and the Aiing is accomplished. I see that 
" Artillery Man " states in last " E. H." that tha 
cases are not solid drawn. He is niislaken : they 
are solid drawn brass shells, and these are the only 
description that csn be successfully manipulated for 
homefllling. ThcGovemmentcartridgBaorelapped 
latteen brass for the sake of cheapness. All smaB 
bores are flttsd with solid cases, and the Mal tjpiia 
no exceptioD. My casea for Sharp, Bataington, 
and Mojtinj are of this class, and oan be naed 
over and over again. If "T. H. H.'i" caMt 
are soHd, he wilTbe able to remedy a mTe 
defect which exists in the Oovemment oartridgM— 
vix., the absence of a felt wad, snch ai uaed in 
other better served Sb.'s I punch ont of ordifMCT 
shot gnn wadt a wad to fit bore of riSe -ifiO, aid 
place it on top of powder before I put in caidboaid 
wad. This wad, fullowiug the wax wad, effectoalh 
cleans out the fouling, leaving the barrd in as good 
couditiDn after a hundred rounds as it was the Snt 
shot. Another advantage the solid case haa over 
the Government cose is, the bottle shape of the 
solid perfectly fits the chamber in the ivdnctiao 
from '577 to '460. the mouth of the aoUd drawn 
also fits the papered bullet, and do creasing tool to 
tighten the cartnd^ is required. Cnrtii and 
ifirvey's powder, ottbebcandalmontioDed before, 
is the proper powder to use. Buy all requisite! if 

Siu COD get them ; if vou cannot, then get a piuMii 
fit bora of riSc, and proceed as f ollows : — Ponch 
your wads oat of h^dost cardboaid; get two 
penny caudles— one wax, the other tallow— meltj 
and pour ii ' 

'-- •'---'- ina witn Dunca I 

. "T. H. 1 
difficulty ic 

will send bi "i sample of cose, wadi, &e, — Eoonl* 

[51774.] -Piano Hnrdy Onrdr— " B. E. 8." 
has set himseU a somewhat difficult task, and toe 
which I think, before he has accomplished it, he vIH 
consider worthv of a more euphonious title. Ths 
action of a mechanical piano is not easily illnstiated, 
bat perhaps the accompanying sketch (diawa to a 



a bottom ahoirt 




scale of about 1 in 6) will be useful. The poaticD 
and length of strings should be the same as In a 
piano, though he may humour the scale to niit Om 
number of tunes required. There ought to be sine 
notes to the octave — viz., the diatonic with the 
sharps of F and C, other accidents being added 
where neoessary. The lower two cwtavM raaj be 
bichord, the next two trichord, and tb« t~ '" 
<ioeaTM witb four and fiva abiqgf ,f ~ 
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joi^oing exampfo), then tlie 4th wheel mnst be 

73' Kow prora the whole teua thui : t>4 n GO x 
4tti Eaupe PiuiODi 

72 X 30=8,294,400^8 x H xB t = iI2) = 16,200, ai 
•honld ba. If 4th wbsel shoold not be aecoiiiU, 
work the Dnmbert u bafore. Should thej' ba. '— 



une, but would not be >o 
>llcictiiig comba ahould be 3)i . 
uightbi of an inch from the pUtee. 



bardl7Qec«a^7to oecapy BpaeewithndmwiDgof What sue zuii; in a b 
the lectott. They ahould be the ■hape of iaoscelea requiie to make tbe poi 
triaaglei with the come™ rounded off. — Oubeis. and "Sigma" oontradi 



m 2,400) 16,a00 (G-75 = the ratio or timsa the 4th 
pinion 13 eontnined in 4th wheel ; now S ii the moat 
bkely, ao try it:-8 x GTS = 64 for the 4th wheel, 
iTBB 16,200 per hour, when by the product of 
-d wheel, 80, 04, and 30 ~ the tnudnct of the 
fee pinioiu of 8 each. The next thing to do ia to 
find the diunetera of the mining wheel md pinion. 
Konjthit ia very c«ay when yon icnow bow, but yon 
want two Tei^neeeaiaiyinatnunaDta— a depth tool. 



triangle! 

[,'iI872.]— Beea. 
alter September and 
and circumdtanDfla I 
Irettar done before the lonw 



and giTes 
tha^dw 



Aapth. 



Tamier inch ^oge, uanally ealied a thousi 
. inch nuRo : it willmeatnie to niVo of w 
7 watoluDateT ahould hare one). Nowwi 



ii called the pitch line^ and knowing the numben 
ot the wheel and pimon, from the P. L. nan be 
ealcnlatad their diamBten. Rule : Add the teeth 



of wheel and [anion it drives together, take Iialf the 
«tiin, than >ay As half eum : F. L. : : wheat 
ttath + 2-'2n : to ita diameter ; and for the pinion, 
put its number of leaves ■>- 1'.6 in the third place, 
and its diameter will be the fourth term. Ex. Lot 
3id wheel be 60, 4th pinion 8, P. L. ' ' 



GO + 8 a 68 -^ 2 ^ .'Vl : then aa 34 : '400 : : 
€2'25 : 73,^35 •> 3nt wheel's diameter; foi pinion 
My aa 34 ; -400 : : 0-5 : -1111 = piniooB dia- 
meter; the 4th wheel and escape pinion is worked 
the same way, only the P. L. muat be taken from 
Mcape hols to 4th. Note : Three pluwi ot decml. 
win M quite near cnoush ; then, if the 4th be ai 
« or 9, increase the 3rd &cml. by 3 or 1 ,i3o. Tbe 
imnTliff and diameter ot a pinion can he found tc 
•Bit a wheel when it haa bi^en pitched or geared, 
lor, having the P. L. nnmbei of tbe teeth of the 
wheel, also ita diameter, the rule ia, as the nnmbei 
«t the wheel teeth + 2'26 ia to ita diameter ao it 
the P. L. to half aum ot wheel and pioion. In the 
lait cais the 3rd wheel u GO. 1'. L. '4U0, diameter 
Vl wheel 73,235. Now, -73,235 ; G2'2.5 : : -400 : 
34, and aathia ia half sum, and wheel la 60, the 
pinion muat beS, aBG0-f8=G8^2= 34.^ 
S. E. B. 

[S18o4.] — LeKal. — Aa you have covenanted and 
agreedttottocAiry on, or be engaged in, the tiade 

or bunnesi o( a '"'^ — ' ' 

•a in any way 



TMUi^t^l 



ibla to action for braaeh of coveaaat, i 



[3I8.'i-.] — Mnahroom Bod. — Procure freah 
hone dn^pings from day to day till enough haa 
b«m oollejtod to form a bad of Uia roqnirea eiie. 
Spread the manure out under cover, and turn fre- 
ouotly, so as to prevent the manure frtnn 
Mating ; if it ia found that the oenbe of boap mu 
tweome so hot as to turn white and mouldy, tuni 
twiee a day, bearing in mind that this appeaiance 
1* an indkatiOD of the majnrre becoming spoilt. 
On^y the abort droppinn ahould be collected^tbti 
■ttaw ahould be carefully ahalieu out. When 
«iongh of the dropiiiigi Jiava been obtained to 
ma hi the bed (whidi can ba made in a oetlor, 



The Opticians say 

long, and three- it sufficiently ' 



imalleet battle battery will ocite 

_. _ _. ._ . knock a horse down : hut a trial 

bring! the power down to a very amall figure. 
What sixe zinc in a bichromate battery do you 



„„.. .. _-„ each other, but I aup- 

„, i^j - - » A » po" the latter ia, unfortunately, correct. With 

■i}),Tmndernngia often dona {^T^d to the thermopile. I omitted to itate in 

before AprU if weather i. worm ^^^^ f^^^ ,17, tt^t it waa f or a mii- 

.> v., JE^ " advjsahlo; but it la ^^^d W^i^^ tropical Africa, where heat 

done before the former bme or after the ^ ^^^ abnbdknt than bich. of potaeh, and it 

for genenJ reasons ;™ieia that after Septem- ^^ ^^ very difficult to get the Eichrmna from 

theywUlnot heioiajeiyaoontofarf^ comba Eughmd. Therefore, if "SL^" will give a abort 

jfi«nes,notbemginclinMtowai-makuig,and de^ption (and cut if needful) of a pOe that 

wmter Mmmg on, and e«rfy «» ^ T^u they ahould ^^^^^^ sufficient power (or the names of a few 

be breeding feat and oomha heavy. £2) From May boot, o"„ the subiectl , I ahall be much obliged.— 

to October. I should aay it would with beea you ^n^ " i ji -^ 
name, aaqueenaare to begot cheaper now;butcai« 

will be necessary in introducing her caged for 48 or [61904.]— L«ad Keel for Kodal Boat.— The 
iO hours. (3) Ido not know if you could get them . pructico ia to place moat^weight^at the Tudder_p<^, 

Ireland, but they are advertised by beedealerS; —'---' ---■-•-'- 



(rdo,il' 



England, at St. or 6s. thii month. (4) 

not required for comb building. [11; jieis uu 

not under anj circumstances cbADge syrup into 

•J. They will store it and after evaporation 

it up l^e honey, but although it aeenu to 

rer flieir purposea aa well as honey, it always 

line the same ayrup. (6} To prevent it n- 

cryatalliaing. I do not know if cream of tartar will 

do better. I have never used any comba aageii^. 

This waa my experience laat year. Uy remedy is, 

aecurethe foundation well attop,andpDtin bora of 

comb in alternation with foundation. (7) I never 

found egga in extin ■ sized cella (by which I suppose 

you mean drone ceUi) other than drone, which ore 

considerably larger wan workers. Do you mean 

drones? (8) Red deal, I think, (&) I have not 

been to Manitoba, but should think it a good part 

for bees. Write to the Editor of Bnliih Sf 

Journal, where yon will get thisqnoiy answered.- 

J. I, S. 

[51873.]— rir MLd Seftl In Spaelfioatlon.- 
Tbereaaonwhyallflrsbouldbe " best etc wnMemel' 
is because it is considered to be the best tor the 
purpose, and the same may be said with respect to 
the deals mentioned. To know " the difference " 
you must go through the mill.— W. HofPEB. 

[S1874.]— Btoa« In SpaoifloatioD.— This sim- 
ply maona what it says, and saya what it meana. 
Any maaon will show betto' than one can tell yon. 
llie spedflcfction appears a very proper one, and ia 
correctly sapieased. What ia it that 70a really 



&■ 



piMk* on «d«i tor the on^io ot the bed), the 
auuinie dnuld ba flrmlj trodden or b««tan to ■ 
4apth of IGin. or 18in. The bed in a few days will 
fecgill to h«at ; place a thenno m etei in the bed ; 
man the tempetaiun haa declined to SJV Fahr., 
taaak op the spawn into pieoes abont the mn ot 
han'i ens, ani] dibble tbem in about 6in.apait: 
tow wUb abont lin. of any goodioi],aiidpMMa 
4ewi>g vt hay to the depth at 4in. owalf i if in 
■, |laM whtre the bed is likely to beoame diT, ex- 
«Hiwfrom tioMto timo, and mter if needM. In 
Aont aix weeks, if you hare camfully toUownd 
tlMlim liiiia llm muafarooma will begin to showaa 
lAito thraodi of trawn, with small cluaten ot the 
talgiw. Keep aoTsred, and from day to day 
TTfi""', and gather who: large snough. It in th^ 
irttter SMMHi, the ihad or ontbuildings diould be 
faptaa warm asposBble. The tamwunniaeocD- 
WMidnd ia as near GIT Fahr. as can be mointBinBd ; 
katthis temper»tBr«iaonlypca«ibleio«propMly- 
ao ai tr u dad muahroom house. If the eoireqiiatdant 
Wante genuine information and dstails ot the proflt- 
«U» eultivktion of the mmhroom, iat him get 
"HnahttMim Culture," Jeurnal of RortieiiUvTt 
ofGce.— W. B. WioEza. 

KSeO.]— Wlmsharat'a InHuenoa Mkohlne. 
1 12 or 14 sectora ou each plate, ]in. broad at 
'tteir wide ends and \ at their narrow euda ; lengtli . 
shout 3tin. Cut them out of thick tinfoil anci 
■tick on with ahellac varnish. I use shellac t^i 
(tiekthe plates on to.the wooden boaaea. Electrical 

nod OS on ebonite one. Varniah the plates witb 
sMllac Tarnish, after having carefully warmed theni 



lOtice is auffident cneithar side thar»- 

tore. After he has anlflTsd the sarvice of another 
person, he cannot claim free use of the laud. Now 
that he has given noticB, the crops, aa they form 
parcel of hia wagee, become the property of the 
Bnt master, and his right haa cBaasd *" ~ 

void.— G. BtlBSSU. PBCDIUJI. 

[51B85.1— WaiKea.- In this case the use of the 
land, which ia distinctly stated to be potato ground, 
is port of the wages, and obviously it does not count 
as wages until the crop ia lifted, the time of lifting 
beingknown to a fraction of a year. "Diogo 
has the ainqla nsnsdy to pay the ptoportioaate 
value of the crop in wogss, Nua tbe coat of seed 
and manuring : or the aUematiTB. Ho should not 
make audi agnananta, or it be does, should dis- 
tinctly state on irtiat tMMue the land b used. It is 

L ^ {^j^ ijf Q^ plou^man " gstting 

wages whila woAing for another man " ; his crop li 
simply -wages not moeiTed until it ia lifted. — Nim, 

,]— Hunmerlns Caat Xn^lneHlnBa. 
wet to query on the above, " A. 3." sayi 

you cannot hammer cast piston rings. I beg leave 
to differ, having hammered scores out te the eiteni 
of liin. or mora. Experience in a loco, running- 
shed will convince anyone that he must find a way 
to moke rings fit the qilnder after a tew months' 
wear, without getting new ones, even if the 
cylinder is not round. — GnlPPllflS. 

[51892.]— *»b«Utnte ftir BoMwa*.— The bei 

ibstit " -"-- 



h cncks the bowa up in a calm, bnt 
r^fiu it has a teudeucy to rise at the stem. A 
tter for experiment. — b. Ac5TEL. 
^I!>05.]— Tool Cabinet.— Thanks to Mr. Beit 
___ his offer, and in reply to hia query, the toobue 
carpenter's.- WiVB . 

[.itaos.]- Shakesneare and the Stan.— 
^nnit me to hazard a conjecture. The "wat'rj 
ir ' ' alluded to Beems to me an aitrological aDu- 
]u. This being the case, reference may perhapi 
, ..,,^.^„ to the ^anet Venua, to which tu asbolo- 
ribed a particularly moist and fertile in- 
or it may be, one of ttie '' watery " oivu 
>nut. either Cancer, Scorpio, or Ymm. Intha 
er case, the "nine cbangea" might hetoku 
ippEirition of V'enui aa morning and evw|ng 
r^'^pectively, the Copemican doctrine haTin< 
lietu priimulgBled before Shokespeare'a time. If, 
I'r, one of the signs of the Zodiac is iDtsoded, 
clianges" may lefer to their periodio ap_- 
pEorauce in the nocturnal heaveni. Hhakeapeare is 
' destitute of what amachi of astrology. For 
uplc, a personage in " King Lear," descanting 
;elestial influencea, exclaims, " Tut, I ahonld 
hare been that I am, had the maldeuliaot star in 
die firmament twinkled on my birth." — ASTHUS 
Mee. 
!6ini2,]— To Vloliniati who *x» Ibtlia- 
latioiana-- No, nothing of that kind has beao 
a are toned bj ear. 
£ud onl soma maans 
it I will caU an in- 
dicator, but have not got any nearer oa yet. 1 
thought those telephone mvontore might give nu a 
hint lon-arda its reoliaatiou, bnt it has not coma 
about. What I mean by an indicator is a littla 
inatruioaut which would sound or showqmta phiui 
when the string vibrates tbe note required. It ia 
well-known that a tunin^forlt or other thinn in a 
room sound when a certain note is pnduced, but 
are not affected by other notes Of a dtttanit pitch. 
Althoudi it seema very easy to conatruet an inatm- 
meut ot this kind, yet I have not been able to do 



UQthing ol 
culcil jei. jVJi instxumen 
uv^ tried for many yeara te 



3Qd be more fortunate. — J. H. St^ncirr. 

[.jlK7.]— Boilera.— To"Boan-KLi,."— "Toung 
Engineman " will find the formula) given by ma to 
'■Tlie Norfli" are as simple ag they can ba, but I 
will try toiurther e:[]ibiu. The teasila atrcngtit of 
boiler plate-iron is geucially taken ai '.'0 ton* par 
flquare inch, 1 ton being = ■22lL>lb. Sow the 

Tensiti? atrength of the ]>lale in pounds 



stitutes for this are c( 



e and ozokeritw 



dresdng, and can buy in good 



cceotscecd 



. .. , ,—„... . .sayoneowt.. 

I should advise him to aticfc to the real article, aahc 
will find it mote than doubly eSectnal in Qie pro- 
pertiea he speaks of. Bleached beeswax ia now about 
l60a. per cwt. It ia, however, eaaily odulteiated, 
and the adulteration is hard to detect. It he finds 
any difficulty in obtaining pure wax at jirlce named, 
I will communicate with lum it he publishsa addreea. 
— Ousaiscv ClTl. 

[51896.]— To Softan Old Fllas.— Plooe them la 
the hollow of a clear fire till they are at a dull red 
heat, Uian take them ont and bury them in the 
oahea underneath the grate till thsj are oold.— 8. 
AcnsL. 

i 01899.] — K«dio»l OoU.- Uany thanb to 
a." forhiskindoflertolBtmaBselilB 



E bucatiug presiuce per aquaminclx. 

Xljw in this porticulir case it is '- ^ = 

bursting preaaure of solid phkte, or, in other wwd*. 

liu. mi^tipliedby t x 41,800 = 4I,N00lb., the total 

power required to buret the boiler lougitudinaUf, 

BU])po»ing the joiuta to be as strong as solid pUta ; 

but as we know thut joints aingle-rivoted KN ooljr 

•I cent, the strength of solid plate, and donhU- 

y.A jointe are 70 per cent., we must again 

ipty the abovt' result by atiength ot joint. As 

iculars of joints are not given. I wUl vamm 

\ to be double riveted, and then tba ftnanu ii 

>f pUto) K 

A [diametei in inches) 
= 5391b. (pressure par aqnaniash Ja|iHll. 



miuld dtTlcb ^ «r"'6(* 

ance e oi n inii lsi \ff 4,',M| 



^ 
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miutberGJuCGdlOto 20 percent., ai 9111b. would 
lie allowed iucaae lioilerwii new, well constructed. 
and of relialjle bniiiil, as all makers braod gooil 
pla,tm : "De«." '■ Best Best," or " Beit Best Best," 
acDording to 4U3.1it}'. Piirticulars of {umace tubes 
are too vainie I" make ruliible calculiitioiu from : 
but suimoaiiis tliey fire not ttranetbened at the 
■earni, the colTopeing prcsaure would be about llDlb. , 
much weaker ttiau abell we have been caJculatiiig. 
!u 1401b. mUapmiig power must again be divide 
by 4 to get a safe worldog preHUje, which would 
only be ^Ib. for a tube 24ft. tonz bj 2ft. lU|iD. 
diameter, made from |in. plate, when it naturally 
foUowH that 3>ilb. is the atrength (or eafe working 
prewure) of the whole boilt'r, ualesa the fnmace 
tubes are in some way streDgthened. The strength 
of end plat«s con only be calculate il after being ei&er 
oaen or miuntely dencribed on sketch, showing mode 
of itoyiug. I have written so much rec«ut1y on 
horse-power uE boilers, that 1 feel almost ashamed 
to waste more time or raluBble space in giving what 
I have repeatedly shown to be worthless, and now 
refer "louug Engiueman " to '■ E. M.," August 
Jlst, psgo MS, also several ether Dumbera of last 
volume. Tbo book I recommended to " The Xorth " 
is in plain figures, with examples worked out in eofh 
case. JtispublishedbvS.Iiicbolla, Yorkshire-street, 
Blackpool, price 7b. tld., and is a really goodtmok, 
to be hod ouly of the author, who I may here remark 
is an old coirespondeut to this paper. Shoold 
"' Young Enginemaii " require further information 
on boiler queries or the above book. TshsJl be glad to 
ooiteepona if he will advertise his address, as often 
slot of valuable space is token up tor the interest of 
two or throe ouly.— Bos well. 

[SlO-Jl.j—Uodel Stsamsr.— If you are intead- 
ing to make a good working model. I should advise 

Siu to build your hull out of ziuc strips, — 

3in. apiJt, which are fastened to a wrought- 
keel. The details as to the arranging of the libs 
and hiyiDp on the plates I coulif not very 
explain without giviug sketches which would 
np too much mom in "ours" if given all in 
week. If yon think a detailed descriptioD ol 
own -'ift. model would give von what you recji 
I shall bo pleased to send it to "ours'' for the 
benefit <■! all. My experience is. Don't hai 
wooden hull, as this s^on wari>' "■"' 
the heat. — S. Austel. 

[311t3l).]—Teailea.— There ai 
several fleVls of teazles grown in the neighbourhood 
of Polegate, Berwick, uud l^tboume, in the 
county of Sussex, and came to great p«fection 
but it is tea years since my last visit to that neiyh. 
boorhood.— liuiiv d'Ui;. 

[Jl!>^2.]~FarBaltea on Beea.— I'uite wesfconi 
at ouse to next one to it. and s^iray all with dilnli 
salicylic acid : alio feed with syrap contoiuiiie 
saltrpoonf ul of acid to .ilb. of sug.ir and 1 quart of 
\rater. .^iiray combs in each hive and bees as well. 
J. I. 8. 

t lhe"M^ 
1X83, does not apply to t 

relates only to questini ... 

January, 1»!>^. I presume the buebaud referred 
was husbaadnf il., as the wordiug of the query is 
I'a^ye. He died in January lhb3. aud M. would t>e 
antitled to the leRacy iu the ordinary course. — 6. 
RUBSELL PeiiiIIa:^. 

[611*38.]— Kualcal.-There is no actual reason 
why modem professors of music difier in naming 
the interval C to G Hat. This, like other intervals, 
hai difTerent terms applied to it by difierent writers 
on harmony, some natidcft it an " imperfect Sfth," 
othen a " falio tlflh." Tbc general name tor it is 
a " diminished fltlh." A fourth is dissonant except 
when an inverted fifth, that ii. in the chord (3-4, 
and even then, according to Sir P. Duseley, it 
■honJd, iu uin» casee out of ten, be treated as 
diwonance.— W. A. T., Duudalk. 

[31940.]— Waterwheel.— The querist does ni_ 
My whether the wheel is under or overshot, and 
doea not give any particulora of the quantity of 
mter a^ilahle. These ore required before ax 
maawti oan bo given. — Labob OicnA VixciT. 

[51941.] — Compound Ziocoa. — The higb' 
pnMwe gearing is Joy's. ^VcLCur. 



idHJaltd tiiith luJphurie atid, the wire will be 
itautly covered with copper, which will not ruh 
Steel goods, such as scissors, &:c., can be 
vered with copper by mbbing them with a rag 
wet with this 'sol ulian.—R. A. H. Beihiett. 
[51944.]— Coppered Wixa.-Irou and steel can 
e made to look copper- coloured by dipping the 
rticles of of these maleriala into a solution of cop- 
eras. Copperas can be bought at any oilahop. 
_'ou can abo electro-deposit the copper on the 
goods : but I presume from the wording of your 
"?ry that this process would ba too complicated. 






Property Act, 

iua Bines the Ist 
usbai ■ - ■ 



i Korth WMtem Bailway arw fitted with Joy'. 

tUM-fwr. n* two M^- u r iwiua onbdde ayl&' 

■'*-« Jwm O* lahci lAmd Iwlmr; bntOts Inudt 

■ "" ■ -rt»ni!iwTi« tha nln imon the top. 

-rcn utta anMM one of 

-.- - « ii of 



['il045. 






possibility of danger through joints 
giving way. — EHOmeEB, Dewsbury. 

^ -Boiler. — Supposing the boilers were 
identical m every respect excepting the number of 
shell tinf^. I consider that the trailer with eight 
rings preferable to the boiler with eleven. — LAnon 
0:l^^i Vmcir. 

[.71D43.]— Boiler.— Practically, the boilers ani of 
the same strength. The chances are tbat the 
boiler with the eleven plates will give out first if 
tested with the other one to destmctian. Everything 
iu your case would depend on how they were set 
in the brickwork, and how they were used. — S. 

[,^1047.]— Link Uotlon.— In " Allan's Link 
Motion," for reversing and for eflectiug variable 
expousioQ, both tbe expansion link aud the rolve 
rod are shitted by one movement of the reversing 
shaft in opposite directions — one upwards, the other 
downwards. Bv this means reversing may be 
elTected with only half the vertical range of move- 
ment oecessBry when the movement is applied to 
only one of the pieces. Iu tliia case, the link is 
straight, and, therefore, the gearing is called 
'■straight link motion."— VuLCis. 

[.) I flM.]— Bandera- Bolitha Tacumn Brake. 
—■' To PiirBi»."—Tho Great Western aud Midland 
Railway Companies use tbe Sanders -BoUtho 
vacuum brake with modifioatians, or as mure goner- 
ally knowu, " l/ii liia-miiiiite brBke." It has been 
fully described in bock numbers, to which I refer 
your correspondent. The Midland or Clayton 
cylinder was illustrated, Tol. XXXII. p. iiQl. 
The steam broke on engine and tender. Vol. 
XXXllI. p. l^M. Tha ejector. Vol. XXXIV. p. 
.)4H. The Midland or Clayton hose-coupling. Vol. 
XXXV. p. 2ii.'., ond the Orcat Western pattern of 
brake cylinder, Vol. XXXV. p. 312. Tfio defects 
' ' lystsm and details of failures will also be 



found iutha K 






J&1949.]— Zoophyte Trough.— Use marine glue. 
Heat the glass before applying. Kecipcs for marine 
glue I have seen in back numbers of the " E. M." 
It con bo bought at any microscope shop.— S. 

AUSTEL. 

[.'>1 054.]— Cement for Indiarubber Slipa.- 
Solutious of rubber or guttapercha, marine slue, 
or an amnioniacol BOlutiou of shellac.- Xi.'N. I)ob. 



formulie. I tbink that tha current generated 
in a dynamo, even if separately excited, is modiHed 
by the external conditions to eatent varyiug ac- 
cording to whether the limit of power is ajiproaihcd. 
The current in the armature modiQcs the polar 
state of the field magnets, and so the £ M F pro- 
duced : also, tbe total resistance has dilfercnt ro- 
latioue to the external, as the number of lights is 
varied and the same current does not pass through, 
say, 'A lamps as would be passing 
circuit of 3 others is open.— Sioma. 

[,tlB.i7.1— "We»kMaBneta.— To"SiaaA."-The 
weakness of tbe magnets is the cause of deficient 
action. The best way to strengthen them will bo 
to take them apart, make a coil of wire which will 
slide freely over one of them, and |>ass a strong 
cunont in the direction to produce the proper mug' 
netimn. If you make a coil of about on inch ii 
lencth and the same in thickness of Xo. \<j wire 
and use either a Grove or ^ or 3 Smee cells, yoi 
will find bow and when the desired stronetli ii 
attained. The roagnets should hi 
on when not in use. They 
events, twice their 



ley ought to carry, ot nil 
eight. The strength might 
begot up by banging weights on them smgly and 
inoreaiinB the weight by degrees, and then using 
them to magnetiie each other by the process of 
nbUng ; bntitwonldbaalongjob. — Sioiu. 

|U0t8.}-aiMtTO-PlfttlaB.-The oanse of thi 
MnlaktiM not having niffieient free cyanide ii 
^t Htatlon. Flohab^r, also, you nse anodes 
— i-'-'t are not para silver.- &01U. 

<'<1-]— MlMtrla Taatlnlc.— The deserip 
'■^*'— d : but it appeus to indicate that 
•elli an wound with fine wirea 



aud the battery has not power i 
much current as is necessarj' 
armature spring. At all events, the r 
too great for the battery power. — SlQU. 

[.51!HVJ.] —Water Oompajiy'a CharEea.— 
Water rates ore always payable in advance. '"O." 
does not say when the water was cut ofF, and I 
suspect the water company were within their 
powers. As vour comspondeut is a householder, it 
should be a lesson to him to do his sbnre in electing 
members to Parliament who will attend to their 
duties. As it is, the onty way to compete with the 
water companies is to reduce the assessment for 
rates and pay more per pound, or to obtain a com- 
peting supply. — T. k. L. 

[JlQtiS.I- Bleotrlcal.- With aamall bichromate 
you might deflagrate a abort piece of very 
fine platinum wire : but such cell would not last 
long whatever battery he uses, it is too snull. — 
Watt. 

[.'tines.] — ElectrlcaJ. — A good battery for yon. 
Get a glass jar and a porous jar to match : have 
ready, for a halt-pint jar, about {lb. of bichro- 
mate of potash, take a leaden colander and hang 
on gloss jar, so that when jar is half filled vrilE 
water, colander is about a quarter covered, then 
put in Jib. of bichromate and pour on sulphuric 
acid to the extent of Mb., which will dissolve the 
bichromate. Pour slowly, and stop when the 
Uquid boils up. Put in the porous pot one part of 
BiUphuricacid in eight of water. Two carbona go in 
the bichromate solution, and one nine in the add 
solutiun. The tine sbould Iw well amalgamated. 
Tbe carbons must be placed close to, withoat 
touching, the parous pot. A couple of thick 
rubber bauds around each carbon, and one around 
both carbons holding them' tight .to the porous pot, - 
are useful. When not using the batter}- for (ay) 
ten haon. the xincs aud gioTous pots must be taken 
out. This battery con !» used for Lkmpa or motors. 
— C. K. Hb*p. 



water, and afterwords apply the f 

ment--viz., sulphur, i^ot- : borax, loz. ; vaseline, 

4oz. ; beeswaa, ioa.- The Kk.m Hekhit. 



through the 



[519G6.]— Kakinr Bmall Drills. - 

V3 make the drill so that it doc * - 

hole in the screwplato. but goi 

easy. For example, making one for Xo. 1<I it must 

not go through Ko. 10, hut go through Xo. '), — 

Wait. 

[51075.]- Valuation.— You can work the sum 
thus:— Annual rent, less outgoings (taiea. repairs, 
inaurance), multiplied by IJ. Probable value 
£1,100; but depends on tonns, state of repair, 
aituatian, Ice— It. Hasniik. 

[51972.] — TaluAtion. — Xinetecn years' term 
from Jon. 1, 1SH4. Reut, LluO yearly. Query, 



Deduct 25 per cent, for all outgoings, and multiplf 
reaidue by, soy, 14, 13, or Ii y.p. us rale preaiea 
of interest. Or, say — 

of cQUTse nn deductioi 



empties, repairs, coUcc 



12 y.p. 

£900 as fair price. 
(See "Investor's Tablefi" (2d,} to be bad at 7l>,, 
Lincoln's Inn-fields.)-X. 

[51975.]-!.. & H. W. B. 1-aooa.— To "Vni- 
CAN." — In my query I asked when llS. I01-, dee., 
were rebuilt, not when they were built. 1 also 
asked who designed the class to which 1'I12 belong* 
only. No. 1011!, 1U74, lUT.'i, lU.W. and :0.)7 are of 
exactly the same class, and are stationed ot Bir> 
mingham. 1012 waa built in Feb. *ii2. The clas* 
to wTiich 304 belongs was built from '«i to 'Ti, by 
IComsbottom ; the " Lady ot the Lake '' class from 
'o9 to 'i3o, by Ramsbottom \ and the large aud smalt 
Bloomer classes, "^ ' "-■--" -^ --■'"=" 



built from '47 to '-j3; tbe dale of la^S being Sept. 
'47;BndthocUaslo which MS (Penguin) belongs 
by Trovithick, from '53 to "jfi. If mteresting to 
any reader, I will give dimensions, stations, \'c., of 
any engine of the above, or other classes of L, and 
K. W. en^es: though I do not know in what year 



[51D7C.]— Piano Wraat Plank.— The best thing 
yon CM do is buy a set of pine. Leave the uld pin» 
m the plank, and bore tlie holes for the new pins 
jiu. above and Jin. below tbo crack. See thiil "iw 
pins lit very tight in tbe \n.\«. ^tm ^™i^I^ '^^tTI-o 

l.e.,¥1.\.MlCTI -villi ■V0.,'Clli™. ^HKKfi). ^■wi ■«v(s.-v>. 
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tha old pin uid put it od the new one, pnll it up in 
muson with the wire ■till loft on the Buno nate, 
then pat that one od in the aune way. This it Uie 
dieapeit and innst eifectiye wa; to rapur jour 
piano. — J. H. ScmicnT. 

[51977.]— Oefeotlve Ejector.— An ojector to 
work properlf mn<t have at the end of the suction 
pipe d verj fine copper stniinerj say, the hole* no 
ciggec than the eighth of an inch, and pleoty of 
them. The diEclmrge pipe to the MB must he 
rtraight from the ejector for, tay, a foot, and then 
a beud, if ueccBuary, to go through tho hull. There 
must he no shoip angles eitbei iu tho Buctiou or the 
disohBTge. Now, in your ceao ejctraino the suotiGn 
■ud see if there are any bits of cool or coke io it by 
ramming a stout wiie doKn. See if the entrance 
to the duchorge pipe ii chamfered off u well ns the 
insids of the ejector at that port. Ammga for the 
diicluuge to come straight away ttom the 
ejector, and then carry it out above the level of the 
■aaif ponible. Of couneyou have a full- nay cncli: 
to prerent the return of tLe aea.— 6. Acbtel. 

[51978.] -H7po8uJi>h«t« of »od».— By the 
teem " hyposijphfite of soda," I preanme thii 
querist means hyposulphite of soda, now more 
«omctly called sodium tbiosulphate. This salt can 
be prepued from common washing soda byiatu- 
ntmg a fbon^ solution of it «ith SO,, and digost- 
Ins ue soIitioD of sodium sulphite thus formed 
WtOi SoWBIB of Bulphui for a few days, flttaring, 
ud dyBtalliaing. lie SO, can be made by heating 
together cbsxcool and H,SO,, or from the comhua- 
tioit of Btdphui or pyrites : when prepared by the 
aotion of charcoal on H,SO,. it is contaminated 
with C0( ; but this does not interfeie with the 
*Um procesa.— W. E. H*CEM, 
' [51082.] ^ Sleotro • BCarnetlo Maohine. 
" A.. C." will got very little from his mocbiQe if he 
Dwkes it, certainly not enough to produce ao eleo- 
tnc light. "A. C." bod better wait a Uttlo and 
lead the papers by Mr. S. R. Bottone on the 
" Dynamo" now appearing in thesa pages. — Watt. 

[51934.1^— DiaHolvtnK QattBpBTohn.— Outta- 

ncha is insoluble in " spirits. " The solvents are 



Usnlpb 



lisnlpbide of cartKm, mineral naphtha, 
turpentine, benzol.ancichlorotorm: butthelsstti 
,ue eipenstve and tho Srtt two those moBtcommoi: 
used.— Ndh. Doi>. 

[£1936.]— Eleotrlo Coirents in Dynamoa. 
.1^0 effect can be greater than its cause ; ^erelore, 



the polarity ii 
jitheBeld:i 



the 






le Beld : it cauuot rovcne, hot does 
displace the Held poles, Ab to my book, __ ._ 
vetting on, and 400 pages printed oif ; I snppoM 






it hand M 



te pnntei 

[d19S8.)— Taperinff CorJu.— There is no way 
of oiing a lathe for tapering corks. I make t 
machine specially for that purpose, and should bs 
glad to give ■' C. W. F." informatioa it he sends 
me his oddrCBB. I advertise mine In this number. 

— J. LOWHiH. 



in the " Encyclopa'diu Britaunica," «th ed.. 

oonflrmed by this year's U'h\<akeT, a Andromedwi, 
a Coronic. and a Ophinchi are each of 2ud magni- 
tude; yUrsic Mujoris is mag. i-'i ni'hitakcr 2), 
JUrsffi Majoris 3-4 [irhitakerS). Webb makes 
a Oapricami a wide double, giving □ ' as 4th. mag. 
and a' as 3rd. In Hubboid'e Dircetoru, lSt<2, 1 
Bud amongit other pablications, more or leas astro- 
nomical (but none eidusively so), the following 
issued in Parie : —Journal du Cut, issued twice - 
week ; La ^'alure (Ulustrated) weekly ; BuUct 
da Sciences .IfalAemaliquet el Ailnnomiqui . , 
monthly. The pricea are not given. — AstKOB 

[61993,]— Hngine Qnery.— TJDdoubtedly your 

engine has either too much lead ■ -"- — 

too imaU &□ amount of oushioniDg lor such aspeed. 
Close exhaust at about one-aigbth of stroke il poe- 
aible.- EKUINEE&, Dewsbury. 

J51994.J — The Eelloatat. — I am airaid 
[. T." will not find the instruments now being 
deecribed BufUcient for bin purpose. Foucault'~ 
" Sideroatat " is tho instrument generally used i 
oounectiou with a fixed telescope. The principle is 
exactly the some as that of the HeliosW, except 
(I) that the mirror must be a true plane, and 
eUvered on the front; (2) the clock should bo one 
with a conical pendulum, or tho image will be 
ODsteady ; (3) meatia must be provided either with 
long cords acting on endless Bcrews or long rods, 
to eiuible the observer to set the instrument while 
at the eye-end of the tcleseopa ; and (4) the whole 
construction of the inftrmnent must be as faultless 
ai the skill of a good optician 
" M. T." will find a description of the siderostat 
with an engraving on p. 29D of Captain Ahney' 
"Photography."— A. T. TT< Jb . 

rfil99S.]— BxtraattnB Dnat and Lima from 
Wool.— A shaker, siish as the Yorkshire shoddj 
maken nse for dosting new cloth cuttings, wonlt 
•nit. Ton oan ^y t&m for hand or steam. 1 can 
■bow hfm k (team ona, or I will give uanw i 
mtt\ut ff^oB Mdt^titB joaz aHmm.S, A. J. 



UNANSWERED aVERIES, 




. Oxide of Copper Bunery.n. 

. TLb rMsion VloKtr, W. 

. Water Muter for Blowpipe Fan, as. 

, ElMtrical, M. 

, Platinum in Ballrry. S3. 

, To ■'si^ni*,'" as, 

! G E,B, Locos. 23. 

, TnnniUinj. ra, 
Eiupp'B !»lutL(>n, as, 

, To Mr. P. J. Davics, 28, 

. FhoLograpkic, as. 



aUERIES. 



,;pfT itira uaked in puniHlD, A cjlinder ia (grmed 

. pei.demi' whlw ailb,. whidi ij thloHy coated iritE 
■hcUac vBTDlsh, For eecoadary. IS Isvers of No, 36 silk- 
covered vlie. Imatation for do. : After a larar of wire 
is wound on it Is ooated with sbsUMi vamlsb to the 
depth uf double the thickness of a leaf of tha " E. U.," 
or pcriiaps mtha mon. Foot ddekneasei et the prinlUB 
paper (soaked In puafllD) are then caretuUf and tl^tly 
wrKppoil isnnd. Then another soat of ninish (Uke or- 
betorc), then IsTtr wire, coat of Tunlah, puaffln papc 
vamish. &c., till all the wire la on. when eight Ur<n < 
thlekncuea of pcraUln paper will be pat on and eoati 
with vamiah |aheUac) . what ia the greatest nniaber i 
one pint and alao half-pint blehramate of potaah cells 
above coU will atand with the larger of the twi 



i below 



a I have t 



(ai I propc 
rt had [ken: 






idttedl 



seooQdar; spark I (3) la paialhn papei 
[ooii iaaukitor tor condenaer pletei I 
I Fumlitied paper (aamii i)ualiljf in botb beini: 
j Finally, what is tbe oailmmn length ot 
1 OMJ expect from the seeoadary of 

r^ and oimplele I— A Bicirt Hunsca 

nnsioal 



of the windows oi .._ 

Instnimenls, Tlie;r ore coaatnicled and holed thsai 

the tin whiatle. but are much better flnlahed, and 

hands of a profoaalaul yield exoellent music I Full 
aoele requited with Tariooa fingerings, —Fluts. 
IBlBW.l— Steel - faolflg Ooppsr Platea.— Will 



and the diemicala uvhI, ar 

IMooO.l - Dynamo . —■ 

J. ButcliSe, or any kind i 



jf will be mtuired for 

'cSIS'liloo'^bMimde 
jt; lamps it would light I 
1.1— Wheel Greaaa.- 



[saoos,!- Defective Coil 

-file following »rc Ihe mstru^ 

Battfr; to screw C and Z handles to 
Should this power t» loood too weak. 



Bl-luxd 



h 1-lB thiSf AI 

n " Engineer, Dem- 
ODrrespondentB, give 

ing at a good 
Is 10U° F., and 

<i miiT other leadlDK 
cut «f Chicn/o I Also 

Oalvanlo Battery. 



soy kind nader inlonn i 
a ooD t Alas the quality and qusLOtitr ol 
ed, and what wonld b* the uora suitable 



suitable battery 



|;Baoc«,l-811k ft>r Flour Dreaaing.-HaviBg an 
order for* Bilk, agvan Bbeotamlengtli. and only being a 

bable seat of luaklDg aoc would be (ume only), having 
all material found me by the parly il is for T Alao. 
would like a aketch II any of oura i;ould oblige me.— 

[6a00fi.l-To Mr. Allen,-WiU Mr, Allen kindly 
describe the kind of apparntus that la required land laat 
present in use) for the dcurmlaatian of the albuminoida 



lsaOM,]-To Mr, Laneaetei 

Length of camera sliould be AO 

leogtk of plate, although earner 

than 36 per cent." Kindly 



society, regisEcted undet the Ftitriill^ Ivvit 



,— Ell,.-tbeck remarks— 



lalees justified under the 



eceived as ir 

lodelies Act in holdTng pTOpertj'fllleoi 
[BllOCe.l-Poor Batea,-! Jiuild 
' neigbboi 



r paid for reuln, 






etfnii 



r twenty years. 



houses, having tlis aams 

■-- — ■ lUeclor Dratcalls 

- ■ It nrUlS 



ithalf-y< 






wiah te know 



built— not a Jen; housf . 

esa be compelled, only ou tliesc grumtda. to par ILc 

iuereased rale, and inj best i^uuise tu pureue 1— T, T. 

[910011,]— Improving Dranfcht of Chinuiey.- 
Would the eihuuat nf an cDgine lid iuto a i-bimoir stalk 
improve the draught and nut iujuFL- the brickwork 1— 

[BSOl 0.1 -Llf tine Water.-I have 

■..Trtilv ,,,( »•*» nTh n1kr,i.f <^tl fi.1l an 



[&aoll,]—'WadB.— Could Iget the sheets ol luff, which 
the soft wads which oia nut between the powder asd 

the wads cutout I— aod what cuiupooilion are Ihey riia£ 



carried a Baialag torch in my 
hi ao dol^ I Could the law ' 



dcpson. t 
u>ppedu>d 



[saOIS.]— Beea.— I aha 
fae leaden uf the "KM,' 
ii 111 Isitafact that 
atal disease amDUg buea. 



^. ,.. - Aurprued _. 



T Uuat a lamp, if osed, be 

U, NSIVIIIB, 

I be much i.bliged if atone of 
kindly answered following— 



the '- Uodam Bee- 



retold we can 
n Ibc oetls. lafk, 
aM 



^l™ftlo 

■•E,M,,;'v 



^. iiu/ whiA'tSiea^ 



If aume ol the maoy readm of the 
it have uiui'h expurieoce of thiasadty 
s, would ^\'i! Biime iaf ormatiaBi ahe« 

es, it woolJ be a gieat boon to naoT 
Uuut uikc better than barley ■ocar, at 
inter ieixluKf T (3) When I UtatmX 



mm Waattt.-Caii 






WMDIfi.]— Photomet^TB— To Bar. _. _ 
ill the Bev, T, E, Kspm kindly obUge Uia w 

a full sketch of telescope showukg pre da e l y wfaaaw ifaa 
atop*, prism, and ligbt are pUeed T ilso give tbi tnsids 
diuneterof hole ia atop for a 3|bi. frMcftt glaMj ttrt a 
dtmirlBg of prlam, give Its puaJtloo b nabumcnlT 01 
what use is the pnam ! I have absolutely maied enent 
bourn eieiy day. ever since it appealed, ia tryliu to Hud 
outtJieuieofti.opriun. I know It ought to rAcl. tint 

plaoed it behind tho lar^e atop, midway bstwem i' 

object-glass andsmallstup 1 1 nxe fara prisma pu,. . 

BtJundeUerdrop.sboDttia. loog— iBthatlhert^tt.'i i. 

UivealKiIlic aizeorbuleln malchboX T WlMDtb- !tf.. 
a ol object-riaaa, wiU ».( .i.- 
ter p^rtioD d theoajvet-f Um ^ 
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ENGLISH HEOHANIO AND WOBLD OF SCnaTGE; Ko. ««9. 



rlie me the nitlhn 



le »Iation shoiijd be uied l—E- T. M! 

L&S017.)— Heatlns Water.— It ia pinpoaed to h«t 
mter by attma lur bathing purpowA In a nl[adrt(!al 
tank, K coil pawing Ihrouijb [ho matre ; it nnilil not be 

Wkter irben bpiiiti) hmi to ro to ibouC 4U rurila at «uh aide 
otlt~Uuit<stutbttxIKiiLepDdaattbebuildiiig. ThFuntcr 
itMghlrcbnrvi-d «itb lime, and caascquniUT will block 
np iLt pipeii In A flhort timt. "Would It not ba better to 
nm the •mm i>ll Ihc way lu both ondi of bulldioB sad 
heat tbe watpr thptv in upeo tanker X abould be very 
thankful if aikf of your rtruL-n would give mv wrinkln 
of the ndwatageH sJid disadvaiitagc* of the abore.^ 

Snis.]— PortKlila Sn Dine— one OvIlmlaT.— 

and a Toung huul, how to rerene hii cnglns <o oiLlie the 
fly-wheel run the Rvenoway I IimdentaDd by ibiCtiog 
t£e ecceaCilc. it ia done \ bnt I want to tUiA out the prnper 
and perfect way to do it. The eccenlric ii now keyed od, 

giving lead to eosine, 
o do it 1— Ma«- SuB- 






imbor 
valuat 
JuliibutioD 



Bcom relating to gaa^nginee, and Ibe 
the heat generated la the eylinden of Uie r«Litr cua oi 
rilent CDginea. The flgiirei relating to the vmati! <if best 
■at*r-)Mket «eioBd to me to bo ki MlonisbinB, 
itnre respectfully to aak "11. A." if bs wUI 
— ""- "-'i authority for ibe flgurea he uses, and 



that iTi 
faToor ua wiu n 

It he wIU look o< 



' the ai 



■' Carbon," mi 



theretore oevrr use i1. hot alwan uae'the fnmt.' I hi 
been told that after a. gertoin time I aball lose the right 

have to he glonO I Wa baie the place on a leaae, it 



w getting- no direct light, that it would be quite 

' own hand nnleaa held up to the glan. Under 
circumitancea, will it be beat to pioeme deep 
, otwiee, or pale ruby glaaa J I do not wiah to 
nmp II it an be avoided. The nlatee Ipropoaeto 

hiiio. sotution for axing keep, and can It be uaed more 
■■iBO once J-Erar. 
[fiKiSl.l— Dynamo. —I have fltted up a dymuno, ud 
iah to ask fiir a Uttle adtice from ■■Signin," "B. 
Bottone," '■'W. P. A.," and orbeti. Tlie amatnre 1£ 



ikage. The commutator ia a braiu cylinder 
lally, one part driven on apindle, theother inaul 
t on ebonite hnkh ; the halvea ui conimutatoi 
inaulated from each other by vulcutiiped Hbre 1- 



and running armatuie at H.UOO reva,, I vet . 
f 16^ Will BOme one kiiidly point out whet 
! WTUoa 1 I Dude the galvanometer according 
ne'i dlroctJana. The bnuhei are inaulated 
)tlher, and the galvanometer ahowa the change 

abcn the cell ie connected to tfrmlnala, and 

oatnic tunied alowlT. Are tbeF. M.'anot aulUciently 
ignetiaed I— Labob Oxua Vthcit. 

lit of roltei 



















































lationary at 






onl^'^e' 
















[6>0Si.' -Light -WaToe. 
llg^t waves mull have alll.ud 


7 "a »eB^ 


S^TS 


































th, the alt. 


ude and 


the length of wavu ate 



[M023.] — ApprentioB'i Overtime - 

office of" newaijaper. where we hSvc" daSTti" 
and aa nooo an vt have flniahed U»t taak, i'. ha 

that uak ia Ilniiilicd. Myself and the rest ol thi 

mteient.''"w'hat l'™t S"lm,»^™uid^th^ ^^\t 

[B20a<.]— Bseovery of Snlptnr.-Ca 






a.by 



aeripti 



lEnns.]— AfterladsB.-Aa the organiat of a lar^ 
chapel, I am requested at the loncluaion v1 the hymns, 
chants, tee., to pUiy what (1 believe) ;i teiTned an 
" sfterludc." Aa mv eitemporiaiDK ajubililiea are 
. aomewhat limited. I ihould be glsd il any reader could 
recommend a book or ImioIu, containing HOnething alter 
the Btylg of Cmart'a preludes and iutsludea, but more 
mled.-OuiB.^. 

[SKM.]— American Olooka.-Oltwaamall Anieti- 
imn apiing cloelu. the one goea tolertibly well, although 
the regulator haa to be aet rather more frsquentty tbao 
ia afrteafale ; [lie other runs always too faat, and, when 
lenglheninK the balunoe-ipring, it atop* •mr soon. I 
hare sent It two or time limn to a clod doctor, who 
cbum innuiably te. ud. ; but doe* not tun the evil. 
Omln any Dl your correspocdeuta ssy how it can be pnt 
tiRlit 1 The cloek leenu to have aulddeot yilallCT In ita 
pown apiing, and I dont see the nasoa why it eoold 
appnHdniatelir tigbt. Cbwp olooki 



feet -, then I put the cumat thrangh all the m 
~~'' '""ia gave goodreaulta ; then I tried theinni 
eompan and found two uorthe fadng one i 



Can Ur. LancaetcT 



magnetiaed 

>3(o!.]-I<eather Stalna.- 

?red with leather, through wl 
. damp Btatc, and have latterly b^-n bothered with 
Unning from the leather itainiug (he goods. Car ' 
.act the tAnnitig by immernog the roller in any ligx 
ipound, orbysnymeaoB whatecerl Shall bepleai 
lave the opinion of '^oura" on the aubjcct. — Bothbh 



[6S(ffl4.}-0,K.R, -Wanted pameuUrs of the 
single-wheel enginea 10 IX and lOIi, altoofGlt, S 

[UOSS.I- Oopylii K TraoinKB-— In eopring tr 
by Williams aniline process it ia occonuiiy to vapori 
— -" — colnure. Can any eurreipanilent tell me bo' 

ig«l t I have tried JiBaulviDg the aniline crystali 

ivlaledap'^- --"■- ■■— ' ■■ ' '•■■' 

spittt appeal 

ay add I ooa 
.,..owB : Water loz., oionromaie lunwum. pnoapnonc 
acid [li.P.I Sdischm. Ia Ihiaapioperpropurtiun of add 

[M03e.)-Btra«t Medloal Coil;— Will Mr. Lan- 

it ia beat to bnild up the eoil on the bundle of wires 
foradng the eorc I If ao, how am I to pel the btaaa tubi 

the manner of a coil deaeribed in " Z. M," No. tm 
1974, aa ( tannot ciearly nndcnlaod hi.» it ia done froc 
the dcecriptloa there given 1— Et.htbil. 

ind Bnlldint 



loetliod of procedure 



(the son being atUl 
the widow, wiahea 
property, 



lemlly gi<,-e a releaae until the s..n uttama hia 
could yon Undly quote a precedent, and greatly oblige ' 

[5U3a,1— Boiler.— Will anv reader t«ll me which ii 
beat T I have It present two Ixulcn working with 7mb, 
with reducing vafvca on. Would it save eoal if I look 
the reducing ralvea oft and work the boilen at 801b. :— 



[GWSa.l—Soasllola P— In the 

hoe I observe a numl»r of coir 

imwB tlag thj appearance of, 

phyrj; but on examination U-, .. 

udt a high poliah attained I- 



r, higtiiy.pr>liab 



ir>liabed po^ 



UJspntim, 




'& 



I6S04?,]— Faulty Teleecope.— I abould be gl ad it 

luld set ma right on the following : Miee a a 3iD. • g. 
' two lenses, one a double convei and the other a plane 



nta[ mag. -tar i get a good dise. but roum 
Lc peculiar rings, alternately light yellow aj 
eolace. 'Jhey are perfectly r- — '-- --■' '-- 



!«ly circuhir. and don't asne 
iVith lower powered e.p. It H 



[fiiM3.] -LlmellBlit for tha Lantani.— 



hydrogen liinelight. 
Id by opticiana is beyond 



The clockwoA 



111 uaed iin lieu of th 



;■ suneathoviBe 



in apparatus !— A akatob would greatly oblige. — Iota. 
I6»f«*.|— Indnotlon OoU.— Will any ol onis teO 
ne the length and diameter of core, aUo size of wi^ 
md number of layers (or primary muat auilable for » 
ml when the aeeondary conaista of about llor. of No BB 
lilk-cov. wiiT T What leoBth markonghtittiglvewltb 
me pint bichromate T— L. W. Wte-lis. 

(SUMS.;- Oheoka upon Tramway Faraa.— Cu 
my of *' onta " dewribe the check upon farea adopted 
b^ the different tramway and omnibue .companies, both 
Engljab and foreign , and oblige !— Li.ftb«ii. 
[69046.1 — Utdl and ExpTsaa Sngine. — Will 
ime kind reader give me detaihi of a fine new expna* 
QgiDe just turned out (last week), Ko. 1602, also Nob 
sua and ISM, which have been tamed out to-day I-> 

ilHTOaiAX. 

f5»047.1— Midland By. BnBlne.- Will ■' Meteor" 
blige nilh detail* and onmbera of 10 very powerfnl 
bunting enginee lately built 1 Also what trafflo th* 
tUe engines Noi. 13», 3, 4. S, 6 am intended for T' 
IiaroBij^. 

g!04S.J— Oxyohloride Seioary.— Wanted voy 
y a simple teat fur the purity of this prepamtiaa. 
am told that a pure sample should completely voIatiUw 
.ver a Kuuaen burner, aniilhat any reniu^ would be an 
adulterant. I get a consideniblc residue from my COQ- 
ents. Wl]]ouranalpU,witbtheirnn]ilkindn«, 
assist by saying if tbia teat may be relied on T—B. 

|IWM9.]— Railway Qate Hineo.— Tan aomeeoT- 



a rail WD 






[ftaOBO.]- KolIIng- Btp ok. —Wanted 

asacnger and goods rolling stock in 
anada : skelcheB will oblige.— Railbciti 
-N.B.' 
giving 






«. t They U 



.R. Cd/s, foor 



. EdiubuiBh and Carlisle.— 



[5»'*s 1— Spootrum, Temperature of.— I w 
1 show the dllfeicnn. of temperature >■ Ihe diiter 
aadi of a apectrum. thrown by a limebght throng) 



and galvanometer multipler beeiing 
o magnify defleetion T If so, what 
form of thermopile !— and also tha 
coilofgul'.-anomeler ?-L. U. 



rindiarubbec 
f a piece of tube 



[fiWfiS.]- TalvB Splndlee.- 

aticking to valve spindles T 1 inteud usinj^ 
made ol floe robber (or packing— i 

K.TII.VlH.l. 

[6»0M.]— Flute.- " Vulcanite " or " Did Blowhanl " 
□uld much oblige by the method used to tlnd the props 
ncesDun Sute ul any given h3n)nh and hure. |ll For 
islanee frum top to aperture lor blowing. 13) The 
_ Jtances of the other holea trom naid blowholi?. and the 
length of pipe to be left below the lowest bole. Also 

. . r, ■ . . . — Hidered beat,* 

form of loel 



[6«)U.)— L. and T. I>oooi.- 

apondent kindly give principal dim 
'- bogie enginea, -' ""'^ 

arc an acqtulntanre 

>Dut dve muntha. RiM 

.,_ .__, swollen. Iftheknee 

■ medical man has been attending himduiilH 

and the only treatment has been to paint it 

lould like li 
, ^^^^ .u but never ha^inf 

m bed beTore, 

■ ■ kithe -. 

tlie kHM to the foot and uutwarls at 

ia a fnethod of 
give them tlie 
link gelatine ia 
at alone, «nl 
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U.]-Idaaldali 
idRotonnkiiidl] 

IT. *fa[cfa mold DOtU 



iaciblB wlthOU.-Woiild 

me uir llqnldi barler than 
ihtli oQ T (meiRUT euepted). 



■Ilndfid to in the .Sbin^ d dt Oet. I6tli, wbicfa irill > 
mlt bolL locd uul »ft nusdi I-slw the folk 

dHaih confRnins thp Blakt tnnimitt» t (1) 01 

_.^j., .-J .I.Z., — ^ »l»uld llie daphragin be ! (»1 



nuuttltin uid nm 



b«i I (31 Wh»l 

houJd be used m the ta- 
•Jo. a LcclanrMwilibe 
cimilt [X obnu} 1— Bi 



ASBWXRS TO COSSESFOHTDESTTS. 



4 itt ] 



w.o. 



Eons TU COBBEaPONSXim. 
1, mite OB ona Mb of the pApei enlr, uid put dni 
(an fn Ulnnnliotie on Kpuste piHa ofpapar. I. P 
tlMa to qiiRHi, uid when umrerbiK oDenei nut tJ 
ODBlMBUWvUu the tJUee of the aii«nei to irfkh tJ 
Hjlliw Tvf er. A. STo ohArgfl ii nude for iuerting lette , 
BMrii^ at npUei. 4. LirCtcn or qoetin uldag for ad- 
dMMM of aiuiiilutoren or mRopondaiti, or vtHC* 
toalioatha title)** am be pnnluued, (cniiUe* gMnt 
Mlh InfoRiiAtioii, cumot be inierted exeept m uharti**.. 
CBidti. t. MoqimtioimkiiigfiirediiwaoiwiofeiBrtjflii 
lnf«niiatia& 1* uuweied through the poit. fl. Lettcn asit 
to iMTiinii i lM t*. imJer oovHT to the Editor, *n not roi- 
» notilTHL 



tMidad,ud tl 
tataiBlna. 

auedtioMdto kttan, 
tM gtoonl (Dod, and It 



_ j*T intemt " Orfeiic Vlt«l 

(l«tt*I linSj wd othen to knm that we hKie In pn 
paMtAon ■ Krin of iwiien br the author of "^tteri 
IUUbb," « bleb uiiapue all that "O-V." aaki tn 

J lUiB attlale*Qnoognal«iubiec(* wlU aliDVpeaiby 

ttMMBeSVtbOT. 

Xh* toOiFlrii* an the failtlali, *a.,of l*tt«tohai>aim 
to 'ir«du*i3«y m«ilBC> OM- 1T> (oA ■DMkiMn>MB*3 
■iMtiliBe;— 

J. T. CniPMH.— McCoweo «nd H«ld.— F. C. Farrow.— 
JoBH £roi.~D. ITraaer.— A. 8. OladitoD*.— J 
lf™iri»n.— P. J. DaTiBi,— J. E, A.-Bow.— H. 
-J. P.. Blafford.—BonreU.— P. M.- 



I II. Ilallntt.—PantogrBTih.— 
-8. An.i*l.-A Fello" of the 
elj.— Meieor.— T. O. Elger. 



o. w. w. 

Wood.-L. M 
P. A- U.-L. 
CrcUrt.-F. * 
Bur*l AltlQD 
OoaBDSTiun. ( 

abort anftv^ ; but u a ebinmor atacJc u uaed aa a 
drauffht produnr, about twite that quantitj. Bee pp- 
3>t,SM,3aO,4S8, Vol. XXXV.J— ALir. ITheprocu* 
haa been deecnbed ohldt tunes In back Dumber*, but 
**fall InaCniccions " ueana lo much, that wedoubt 
whather Ton will Und them aarwfaeie. Bean. 74, IK, 
TaLXXVlI..andtbeiDdien.*lnOT. Tou wiU find on* 
piBCM deacrlbed on p. UD of the laat Tolimia.)— 
Ltninoc*. (Yon will bvl a ndpe in No. TSS, p. lU; 
bq£ TOO can buy It cheaper Uian yon can make it om a 
aull ■»!«.)-£. J. A. a. (Hefsr to p. fi. Ko. SiiS, for 
tha principle of oue, and p. 3M, No. I<M. for lUu*timtad 
deacripticdi of Cottpdr'ji vnting telegraph.]— P. fi. 
(Idok through the indice*. It ii impoaiible to aniwa 
aoiih a quertioD wlthonC glTiDg a lutot alloy*. Fer- 
hapa nu will find aomethiDK to snit ob p. IM, laat 
veak,!— SiLTo. (We mtHt nRrrou to back mmMn. 
They are uauallr made of piecca of lina and coMer. 
Tbrne i* a dfsctiptlon of a gaod one in Mo. 301. p. MB.) 
6. R E. (See the indica of the lait leren T^nmea, 
oi f . W, Ko. M4.)— Kino. (Wo haT* giTen mend 
tfeobnc engine* in ncent volnmca. Peihape tou mi^t 
tad one lo enlt you.]— Voaaiiav. {You da DoCeay 
'^ foc^nan " of what ; but prcnuning yuv mean of 
imnliinif. yoa will Ibid Tenpleton'* " Woikahop 
CdB^uiioa,'' lAckwood and Co.. and Haletwcinh<s 
,BNliH-boak,S.uidF.II.SwD,urfnLl— Jaqdu. (Ton 
ahovldhaTolookBd throunbackmunDan. Weoaimet 
aftud vace for workius onwingi of Intcreat to cmlr 
Ona ra two oorreaponden^ and in your caaejou can 
get what you want fTDm Hr. HaZIewell, of Hanoiep- 
•Inet, Hancbeater.]— AsoTHiB iv a Fii. (Look up 
Bia lobiect in back oiunbei*. Yon do not moition 
wkatle tbo compoaitian of the aolutlon, and yet encot 
■omdBdy to gwae what ia ibe matter with It. fn>> 
bably the bat thing to ia will be to reconr the Bilnc 
and make up a new bath. For metJioda of iecot«tliit, 
•Mp.ie8,Ao. fill. Id all probabill^. It la qbatby 
the natal.)— X. Y. Z. (You ihoaU bate aaldbowKHi 
"pBt it together," or, pieteiaUr, hare lEfanea to 
back Dumboi. where the conatruction i* deaofbad *aiT 
inlly. It ia brieflr mangancae and coke inaparooa 
cell, and ziae outalde, (al-ammonlac being Hie aadtaiit. 
The ordeimar be Teveraed.) — Q. Favaa, (Yon do not 
appear tu ludentaad Ibat the idea of naiag tnbea ia a 
my old one, although we hare already called your a^ 
tendoo to that fact <^ii p. M. If ran will attempt to 
make an instrument with snch tubes aa yon mhow In 
your drawing!, you may poaaibly diwotcr the reason 
why rbey are not adoplfd. Yon should look at Ibe 
■paellkatlons at the Patent Offlca and eonanlt our back 
volnmea, n, which la pnliapa the Skon erudal test, 
autenit your ootiouH to a praetical man with a vlrw to 
■hatiag in the nolltii.1— Kicaiaat'a. litis a Chiton, 
tat <rf what spniea we da net know. Ws bcllere ym 
will find a ■SlecUoB ia tbe fiiltMi Husttun (Natual 
Satm), ai " - ~ - 



B^Nl 



at it you look hi Vol. X. you will flod tea 
hat will help yon. Botdbfr if you hold yo 
ve your bead and and study it In that poaitii 



be pwilad.}— £. B. 
Tacuum. YoDt idea of curki 



F. lYo«ca 



boCUe aftar t&m 

.planatiunpoaaiblE ha* been given in bade 

-- '— ■-'■ol. XXn-.|— If,so»jiiir- "- 

old-faehloned derien .... ».. 

haT* no partlcolarg. They arc 



e index ic 
It, bat ■ 



(It thearticlea ar« Dot as opanue that light caim 
reach the (flue, a little HchnnaU of jntaah added Cb 
oiflmsry glue will nader It inaoluble alter the light bat 
had time m act on it.)— J. F. laiTn. ( We haw quoted 
the wonle of the Act, and can do no mon. If the offl- 
ciaLi at th* Patent OIBoe wUl not act in the spirit, ami. 
for that matter, accoiding to tbe letter of the law, thai 
1* a queiUon tor patentee* and the official* to settlt. 
between them. We know nothing of a fee of fS. and. 
cannot andentind why yon should expect £T to be re- 
funded;. but ima^^e that you will flod the total fees 
arx practically reduced, or secUon 45 la an abaurdlty 
The lact ia, it would puzzle the whale bench of judiics. 
to My what iq really meant by the sub-iectJail )—W 
CnHiLL. (1. No, a, Caait,byan]ri™ibility,beni[-- - 
atF«iiieT]—Joii]< B.Abbott. (Von oould try bol 



plunge It while hot in a tub of wnt 



whether 



u will do much 



1. (Clean 

underglBH. It ia doubtful 
'•~-' with them. You will 



ma. (Uuiieright;tbeni 

hieh tbe Jlltering mediun _ _ _ _ 
rer, p. Bl.]— Pa* U,iB*. IIUuMr*ted Inattuctiou 
6IH, So. 8B4.]— buiLxa. (Xo book publiohedi— 
. . abject. There are aevoal artidca in bach aui_- 
bers,andseveialpatentapecillcatiua*.)— Elliot. fTbt 
n... — I D...: — -^ , Patemoatai-row, ironld, pCThape, 
. .™ __ 11&O.BW; 



I yanbesl.]-i. F 






a lookth 









beat way to obtain a thocongli knowtcdoe la to read up 

theteitbooka ukdpiactise the art.)— F. W. (Uueiy 
anaweted many time*. Coat witli varnish, and when 



tacky, dust on I , , , 

mer paint.)— Paaaucamioii,. (You di 
what yun mean by "dianlst," and thai ' 

r> "druRlst.'' You will And' 



h aspecU in 
U-s-'^hnnalc 



-N. C. (Would 
[ "LoDgniaas, 

i*1ode9nite— 



answer on p. 461, Ka. no, and aariralatl 
iag the iodleea. Tha beat way In th* 

antoials ii to careful^ bmy them aetf ma buuuu oi 
where scavmget betUe* can gat at Iben, bleacliln(rtbe 
bone* by cxposnie to tha *nn nader glaa.)- B. J. J. 
JTou may dnd aomething to suit on p. V "- "■• 
'ment.]— B— JiL (W«h«liir— "- -i!??. 
all available partici 



_.. , bemoteinlhe 

een what Di. Edmtand* *aid ^Mut 
(Unwtai's -Elemtnte uT Haefai 



itlfposalbleche 
I yOB deaoibe.)— B*M. (Itde- 
,~— _ __ iL..,.,.^.. Tit nmning ndrit round the 
edKeandgautlyptittaiffwithaknif*. If that doe* not 
appear to diaaolTe tbe e«m*at, try benzol or anl^utie 
elher.)-Q.C. (Hoara'a " lion and Steal," 8*., Crasby 
Lockwood and Co., Btaliooan' HaU-ountt, B.C., ia tbe 
book you ttqain.)- A Yoinia Xaonasic. (we sup- 
pose you can nae an old boot with a bole eat m it, and 

you had batter let asmgcaoaea it]— AITaw Baauia. 
(The beat way to aet about it la to hire ^ inatmment 
end examine ita eoutmeclao. DlicetioaB lot making 
the American oTKaa were given in Vol. XXVI., and 
notea on haimonlnm oouitraetioa ttuoughqut neatly 
the wbola of tbe thirty-aeren Tolumea ooD^eted.}- 
LaaDxiTT*. {Place tnetniaa ealIofwue,andpa**a 
strong ciunnt Umiu^ U.)— W, B. 8. (Mo doubt you 
want apairof aultaUeipadaelea; but no ona can give 
a useful oHoIdu without "— ■'"'"g the eye*.)- W. 
BaoH-i. (WefragettbenibUibst^addiea*-, but you 
can get the book of Mi. CalTeit, Oieat Jacfcioa.stnct. 
Uanoheater.]— p. A. F. (Tha frab-mt suifacea of 
indlambbET will adhcn l' pn*t*d ti^tly together ; 
■ ' "' ' " "-land eon3.) — A. 




I ot lADent of Hme ia made Inr shaking tegellMreqaal 
..iiU of lime water aad Unseed ^LVaa olin «1 it 
yoa like. Ualie the Ume water by slaking a piece of 
quicklime, and abakteg it up well with water. Allow 
it to aland in a eovatad Tsaael. d*oaat, and mix with 
th* OS. Half a pound of qnickUnia la enou^ for aix 
qaarU of water J— Booxcaax. (Hot too mneh if pto- 
larty aud*.)— S. Boawau. (Aaythlag that baa not 



appeared, except a p«t card to hand this raoiuing. ha* 

liaie had to do it long ajo on much le*a. Yon will'flad 
what you want in the adveniaempiit pages of tbe Dnitt 
CAi^a^fe, orany of the London local paper*.] — W.H.L. 
(The le^irtisr can cliim a ahilliDg if he calls at the 
house to renter the birth . In one or twa cane* that 
irc have met nitb.thonKii'lrar'j '■ office hours" seem 
to have been lo arrauged that tlie above arran^einent is 

able we do not knuw.)-T. 11. a. (You hod better 
patent It arst.)- A Ynirso Lii>isiia. (Wehnawot 

stmc^cion and Ddj^n.'' with plenty 



. .. E. D. 

sue the vuuDg lady in tbe 

1 will probably net laajhed atfot 

""" " ' 'Lqueationof law. 



he may perhap* _.,_ 

HoTHFH. (Keep a light knittnl 



wsek. and will be iinfortlmalely 
Li%'erpoal. O. H. Linitisa, 
. SiLvo Jstr.. and othen. (In 



All Cetninnnleatlana for thi* deparlmeBt mnat be 
addmaed to J. Pizboi, Biya Bhedyn, Uandwtag, Oai- 

FBOBLEU DCCCLVU.— B. I. V. 
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THE FTTTTJEE OF THE TELEPHOITE. 

IT cannot be doubted that the action of 
those holding the telephone patents in 
this country and in .the United states has 
done much to check invention ; but there are 
signs that before very long such companies 
as hold control of existing patents will be 
ready enough to adopt any really useful 
improvement, instead of buying it up and 
practically burking it. Mr. Preecc, at the 
recent meeting of the British Association, in 
the course of a paper on telegraphic inter- 
oommimication, aescribed the telephonic 
system adopted by the Post Office, which 
has been brought to so great a degree of 
perfection that London telephone sub- 
scribers, who are debarred from its advan- 
tages, envy their provincial brethren 
who are fortunate enough to have the 
Post Office telephone system at their 
eervice. Mr. Preece expressed the opinion 
that when attacks as to the validity of the 
patents ceased and things settled down, the 
oompanies, finding the Post Office had a 
better system, would adopt it ; but with a 
touch of ironv he explained that the Post 
Office switch board would probably not be 
used, for the simple reason that it is not 
patented. Whatever may be the ultimate 
fate of the telephone companies, it is quite 
certain that they do not satisfy Londoners, 
the majority of whom would willingly see 
the whole telephone exchange system handed 
over to the monopoly of the Post Office. 
For the sake of progress in connection wiUi 
the telephone, one might hope that neither 
the Post Office nor a company will be able 
much longer to practically crush invention, 
for as we nave pointed out before, ^e in- 
ventions of Beis show that no one now living 
can claim to have discovered the principle 
on which the telephone acts. On p. 542 of 
the last volume we gave an account of the 
decision of the examiner of *' interferences " 
in the United States, which introduced an 
opportunity for long-continued litigation 
hietween Bell and McDonough, and the de- 
cision in our courts, though not quite 
so sweeping or confusing, it will be 
remembered, still leaves the monopoly of 
the receiver practically to Bell. Whether 
that monopoly will be broken down 
by the best of all means—other inventions — 
remains to be proved; but there are at 
least a few coming forward, which in the 
•erent of a less sweeping judgment in the 
appeal cases now pending in America, may 
liAve a chance ox being developed in time 
into public favourites. For instance, Prof. 
Dolbear has invented what he calls the static 
telephone, which is not much affected by 
induction or bad weather. The instrument 
is tolerably well known ; but it formed the 
€abject of a discussion at the late meeting of 
the American Association. The instrument 
consists of a ring of ebonite, within which 
aze two'metal plates, parallel to each other, 
and separated by a body of air, a non-con- 
duotor. The Ime carrying the current is 
4Mimeoted to one plate, and the other is 
4MUued to vibrate, when what may be oon- 
^dned tiie enlaij^ terminal of the wire is 
deuttlfliMl. This flystem dispenses with 
— N_ — ^ — ^^ ^ letum oinnut (the body 

r Hie eydfalenij; Irat it re- 
■Mfltvopianwe fovoe. end 

a| 



transmitter and soimds can still be heard 
across a room. Instruments that have been 
used for some time work better than new 
ones. Whatever may be said by special 
pleaders, and those who have to administer 
the law, there are few scientists who will not 
agree with Prof. H. A. Eowland, that such 
an instramcnt as Dolbear' s static telephone 
is entirely different in piinciple to the mag- 
netic telephone. When the plates are 
charged one hears better, and the explana- 
tion is the same as that which applies to the 
Thomson electro-moter, which is more 
sensitive when the jar is charged, in conse- 
quence of the attraction then being propor- 
tionate to the square of the difference of 
potential, instead of only the simple differ- 
ence. Prof. Dolbear says that the instni- 
ment is a most del«cate electro-mctor, and 
when fully charged and in good working 
order one can apply the instrument to his 
ear, and hear himself speak, even when the 
two plates are coimccted with each other 
through the induction coil. Trials made 
with this telephone on a line between Boston 
and New York show that it is scarcely, if at 
all, affected by bad weather for insulation, 
and that, probably in consequence of the 
hiffh electromotive force, any induction from 
neighbouring telegraph lines is very slight, 
and does not interfere with work. It will 
be st-en from this brief account that the 
static telephone is deserving of more atten- 
tion than it has yet received, for it seems 
especially well adapted for work in such 
crowded towns as London. 

Another new telephonic system is that of 
Mr. A. F. St. George, by means of which 
the inventor claims that messages can be 
transmitted long distances, with very little 
interference froiu inductive action, and with 
much ease in working. The transmitter in 
this system consists of a disc of carbonised 
wood (or other suitable organic matter), 
which is resonant and capable of con- 
ducting electricity. ' This disc is supported 
in a frame having an aperture to direct 
sound-waves on to one face, while behind it 
hanffs by a fine metallic wire a ball of very 
hard carbon. This ball touches lightly 
against the disc, and when the latter is 
vibrated by sound-waves, the former makes 
little excursions over the disc, thus bringing 
fresh points of contact into use. The con- 
nections are made in the usual manner with 
a battery and the primary wire of an induc- 
tion coil. So far, there is nothing very 
novel in the arrangement, nor in the re- 
ceiving instrument, which consists of two or 
more discs of mica, arranged parallel with 
each other in dose order, ana mounted at 
their edges in such a way that they are free 
to vibrate. One side of each disc is coated 
with metal, preferably silver, and it is 
advantageous to perforate the discs at the 
centre. The discs are arranged with their 
metal faces looking in one direction, and are 
connected alternately with each other, one 
set being attached to one wire of the circuit, 
and the other set to the other wire. This con- 
denser arrangement is believed to increase the 
audible effects produced by the receiver. 
The remarkable feature of Mr. St. George's 
invention is the recording receiver, which 
is intended to reproduce at any distance 
and at any time, the sounas origin- 
ally transmitted to it. We do not 
know whether any experiments have been 
made with this receiver or not; but as 
the newspapers have had paragraphs about 
it, and sev^ul correspondents have inquired 
as to the truth of the statements made, we 
give the following description : — The novel 
apparatus consists of a flat transparent disc 
Ox g^bss, which revolves at a uniform speed. 
Gbie surface of this disc is coated with a 
urn sensitive to the action of the light 
oidiiierily known and used in photogra- 

*A yooe ss es," and the whole arrangement 
oed in a dark chamber. An aperture 



of light can pass and fall upon the surface 
of the sensitised plate in any desired posi- 
tion, and the aperture is so arranged in 
connection with the sensitised plate 
that a beam of light is made to trace a spiral 
line on the surface of the latter. This spiral 
line will, so it is said, vary in width in exact 
proportion with the character and strength 
of the vibrations of the telephonic ma- 
phragm. The sensitised plate is developed 
and fixed in the usual way, and is then ready 
to reproduce the message at any time. That 
is done, or is said to be capable of beine 
done, by passing a beam of light through 
the glass plate to a selenium receiver, by 
means of which undulations are produced 
in an electric current and reproduced as 
audible sounds in a telephone receiver. By 
some means or other the ncws|)apers have 
been persuaded to publish a note of this in- 
vention ; but it may bo doubted whether any 
really successful experiments have been made 
with the apparatus, though it is not impos- 
sible that in the future something of the kind 
may be utilised ; but wo are afraid it is not 
the direction in which to look for that im- 
provement in the telephone service which is 
so much needed. 

There are other improvements which 
await only a favourable opportunity for in- 
troduction ; but at present the "oppor- 
tunity " of the inyentor is confined to 
offering his instruments to the Post Office 
authorities, and experience teaches that that 
is not at all a wise thing to do. Neverthe- 
less, it must be confessed that the depart- 
ment having decided on adopting the system 
has completely beaten the companies who, 
by permission, supply a telephonic service 
to Londoners ; but at the same time the 
present aspect of affairs is crushing in- 
vention, and that in a direction which 
promises to become very fruitful, if only a 
possibility of adequate reward can be ob- 
served in the distance. Something depends 
on the result of the cases now awaiting 
decision in the United States, for besides 
the apx)eal of Bell against the decision which 
gives McDonough the patent for a receiver 
combining a magnet and a diaphragm, there 
is Drawbaugh's case, which reopens the 
whole subject. Unfortimately, these cases 
drafi^ out to such a length that there is a 
probability of the patents running out before 
the final and irrevocable decision is given. 
All of which tends, as we have endeavoured 
to show, to discourage invention in a 
direction in which just now it is most 
needed. 
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HOW TO MAKE A CHEiP LATHE.-L* 

The Patterns. 

N this and successive papers I purpose giving 
such information u|)on tho abovo subject 
that any one moderately skilful in the use of 
engineer's tools, as I presume most of the readers 
of the Knolisk Mechanic are, shall ho ablo^ to 
construct a serviceable lathe capable of doing 
wood or metal work at pleasure. It will be very 
nearly, though not quite in every detail, a 
description of one in my own possession which I 
made several years since. I wanted a lathe for 
general wood turning chiefly, but cai)able of 
being adapted for plain motalwork also, and I 
did not want either to spend a lot of money or to 
make too protracted a job of it. Possessors of 
Holtzapffers lathes and members of the Amateur 
Mechanical Society would, porhajM, scarcely 
bestow more than a glance upon it. But for the 
majority of English Mechanics, those who, like 
myself, gain their living in tho pursuit of a 
trade, high prices are prohibitory, and a tool 
that will do rough woodwork as well as light 
metal turning is the most useful. 



* The writer of these articles demres to say, for the 
information of *<Orderio Vital" (letter 21918), and pos- 
sibljr of othen also, that the outline of the present sub- 
ject was sketdiad, and the earlier papers written, before 
the letter of "O. V." appeared. Without, however, 
departing from his orisiual intention of dcMcxlh.%&% ^ 
*• cheapUthe," tbA^m^fueit '^V^xw >s^ft >««»^\f^^^«5^^ 
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Every one, moreover, of b meohanioal 
likea to yow o « a lathe, and a tairlj Bub«tantUl 
article u like a good micraacopo stand— once 
procuTod, an almoot unlimited aiunber of ac' 
oaMoriM can be added aubaeqnently. IndeBcrib- 
ing this, my lathe, I write tor the benefit of my 
lul<nr (iiafUmeD, and of apprentioe yoathi, who 
often pOMCM more ambition and ingenuity than 
loose OBsb, rather than for thoto wealthy amateurs 
to whom the oatlay of a few pound*, more oi 
lew, ifl of little contequeiice. It poaseneB 
strnigtli, lightness of motioa, fair wpadty, 
being neither a toy on the one hand, nor nn- 
widdy on tho other, and is alike auitablo tor 
wood or metal work. It a tiutod to the roquire- 
menta of the wood turner, the pattern maker, 
tlie amateur electrician, and student of mechanics 
who viihe) to conttniot bis own appaiatui and 
model*, aa veil as for home amnaement, the 
maldng of fancy articles, famiture, repura, and 

It has wood standards and a wooden bad. The 
poppets — Gin. centres — are of caat iron. The 
neadatock has a wooden rigger to receive a stnp, 
and the mandrel runs in parallel braaa baaringa — 
not BO good, of course, as conical steel bushed 
bearingB, but good enough for ordinary work, and 
much eaaier for the amateur to flt up. The 
movable poppet cairiea a ht^ow man^^> tra- 
versed by an mdimal screw (the neatest method), 
and the dead centre is removable at pleaaure, to 
allow of a drill plate being slipped over the 
mandrel nose. The driving wheel is of cast iron, 
&nd the crank is of wrought iron throughout, 
<ttaehArdsned at the enda, where it runs on steel 
centres. The bed is 4ft. long andstanda 3tt. Sin. 
liigh. There is a T vood-tuming, and a slide 
leat, beaides various chnckg. Fig. 1 gives a 
cornet representation of the appoaracce of the 
lathe, aa well as of the relative proportions of its 
puts, being drawn to a uniform scale. 

Va amme that our patterns are to be home 
made, in whidi case they will cost little or 
nothing, the material required being so small 
that almost any odds and ends of staff am be 
TendeniaraSable. Fig. 2 represents the head- 
atock ; Fig. 3, the poppet. Both headstock and 
pontet wiU be jointed longitudinally, not because 
that is the only way to make them, bat because 
it is aa good as any other in the present instance. 

For the headstock, then, get out two pieces far 
the foot, finished to Tin. by 2|i ' *' 
dowell them together by con 
Alio two pieces for the front 
4fiD. by 2m. by Jin. ; connect with one dow^, 
and cut out the curved portiona a a, to 
relieve the heavy appoaranoe which would be 
prodoced by the upper portion (enlarged for tho 
reception of the screws of the cap] being con- 
tinued straight down to the base. Prepare two 
pieces for V^ hinder portion of the headstock. 
o^in. by. 3in. by lin., connect with one dowel 
and c«t curve and boss as drawn. Belmte the 
toot to a distance from each end equal to the 
]t the front and back, and te an ^in. 



below its bee. Screw front and back into thi 
respective rebated retesses be ng assured that 
they StHud at right angles with the base Into 
tho irnier angles glue sqnareb ks i i inlicatod 
by dotted lines, and when dry strike oat a 
work 2in. radii with gouge and round plai... 
The boss for the back centre will be thickened up 
with two thin fucines e, e, turned and sav 
half with a dovetail saw and fastened on 
each face. 
The facings for tho mandrel bc-iring will be 

Sirepared, four ^iecca IJin. by lin. hy^in., 
aatened in position. Two prints, iilso in hs 
requiring four pieces IJin, by iiln.by Jin.bmdded 
upon the facings. The buss for the tightening 
bolt d, and the guidcpieces >, oscb in halves, will 
complete the pattern, save that the sharp edge; 
shoi^d be taken off all round the upper portions 
to a Vsin. radius, to aid in giving a graceful out- 
lino to the casting. The corebox F is made tc 
the dimonuons over the prints. Ko hole should 
be caat for the tightening screw, nor lor the 
reception of the bock centre. 

We win make the poppet, I^g. 3, similarly. 
It is as often, however, mado without toe 
longitudinal joint, the barrel being turned solid 
and jointed loosely to the ends. Two pieces 
tor the base, Gin. by 2|in. by Jin, ; two tor each 
end, 4in. by 2in. by !|in., cut out to radii given, 
the barrel turned in halves to figured diiuDnsions 
and notched to fit on tho cndit. Boss for 
tightening bolt nnii iiljo fur Bet-«crow will be re- 
quired for this pitti-m. Work tho hollows A* 
as in tho headstock, fasten on the guide pieces, 
and round the edges as before. In making these 
patterns, it is better to give a shade of taper in 
the direction of their draw, just a couple of 
shavings, say, thinner on the down side than on 
that next the joint, tii aid in their withdrawal 
from the sand. This, which is very important 
patterns having a deep lift, is often neglected, 
however, in those smaller ones, tho rappin;- 
alone usually being sufficient to insure aaay 

For the rest, prepare the base to dimensions 
given (Fig. 4), cutting out the slot in the pattern 
to deliver itself. Turn the socket with a long 
print on the end, and secure to the base with a 
stud. Put on the boss for the tightening screw 
loosely with a wire n. For the T-piece, prepare 
a piece of stuff lOin. by Ifin. by Mn., and work 
to shape, luilf-siied sections bemg given at 
middle and ends A A, the shank being turned and 
fastened to this. 

Tho hand wheel, Fig. 6, can be cut out of a 
solid piece of hard wood, exactly like the casting, 
' dimensions givnn. 

In refcrentP to the driving vh<\\, it wi!l he 
advisable, rust o! all, lo huvo a look into the 
secondhand dealcra' fluiim for the cliiince of pick- 
ing one up, with possibly a crank uttucbi.'d. 
Then if the quest fails, proceed with a pattern — 
in this case made fiitt for a boll rather than 
grooved, a grooved puUey involving perhaps 
metal turning uian many amateurs coold 



accompUih with the appliances and tool* at their 
disposal. Make it thus (Fig. 6) :— 

Build and glue up throe courses of segments 
out of, we wiU say, the four of which the rim ia 
to be composed. Full instructions for building 
up the rims of wheels are given in the " E. M.," 
Vol. XXXVII. p, 143, TVhen built up, turn 
their inside diameter to finished size, Loaving 
the partly-made rim for awhile, plane np three 
strips of stuff Ift. llin. by 'ilin. by }in. for tho 
arms, and lock them together in the maimer 
described on page IBl of Vol. XXXVII. On 
these pieces so locked together, mark out tho mx 
arms to dimensions given, leaving tho portion* 
which are to be lot Into the rim the SJin. wide 
to include tho radii. Now, returning to the rim, 
receis it in six places to dimensions cocrenwnd- 
ing with those at the eniU of tho arms, and drop 
the latter into the spaces thus prepared. Lastly, 
over the ends glue up the lost course of aegmenta 
and complete thij turning of the wheel. 

This tiBsumes the use of a lathe large enough 
to tuke 23in. diam., and as many persons might 
not be able to obtain the loan of one so Urge in 
capacit}', it is well to mention that the wheel 
can be made well enough without a lathe at all, 
bj' striking the circular portions with trammel*, 
and cutting carefully with paring gouge and 
chisel, as is sometimes done at a pa^, even in 
workshops, if the engine happens to be stopped, 
or all the lathes are preoccupied. 

Turn two boeses 21in. dmm.' by l^in. thick 
and fasten them, one on each side* ot the wheel 
arm, putting a lin, core print on the centre of 
one of thorn ; round the edges of the arms, and 
put on double ribs to giie rigidity and elegance 
of^poaiancs. 

lliere will bo a cap for the headstock to dimen- 
sions, Fig. 7, having facings corresponding with 
those on the headstock ; uTso a couple of small 
castings, as Fig, 8, for the treadle bar. Weshall 
want also a patten for the bmsees, Fig. 9. For 
this, cut a bit ij wood Ijin. by lin. by fin., also 
two thin pieces IJin, by lin. hy' fyin. Brad 
these latlur on the first piece as indicated, and 
cut out the bearing to Jin. 

Kot to be bothered with too many matlen ot 
detail at one time, and being, moreover, anxious 
to see some of our metalwork under way, wo 
will get these, the chief parts, caxt at once, and 
give our attention to chucli^, slide-rest, and 
minor matl^is afterwards. 

Now what about expense ? The headstock and 
poppet will together weigh SDlb., tho flywheel 
70, and thereat, with the other castings, lOlh. ; 
total, llOlb. From 12ii. to 14s. percwt,, accord- 
o locality, ia a fair price tor this class of 
, so that 15b. at the most will tids us thus 
for, reckoning Is. tor tho two brass bearings, 
abont a poood in weight. 



ASTBOKOMICAL VOTES FOK 

HOTEHBEB, 1883. 

The Son. 



At Qroonwich Mean Koon. 




The method of finding the Sidorool Time at 
Mean Noon at nnv other Stotion will be found on 
p. .■173 of Vol. X?iXVI. The Zodlieal Light may 
still bo looked for in the Eist before snnriso 
during tlio earlier part of thi- month. Watch 
should as usual Ik" kept for spots, faculie, &e., on 

try day when the sun is visible. 

The Hoon 

Enters her First Quarter 4-4 minutes after miil- 
night on November 7lh, and ia l''ull at 4h. 
37-3m. p.m. on the I4th. She will eoter her 
Last Quarter at Ih, 43-6m. in the afternoon of 
the 21st, and be New *i. ftt- tiV'l.ia.-»--Bi- >»-'«o» 
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Teniu't path thii montb commencei in libn, 
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The short arc thus indicated lies above Aide- 
baran,with which Star Saturn willbein conjunc- 
tion at 5 a.m. on November 2nd at a distance of 
Z" 30' North ol it. 

TTranua 
Ib still invisible. 

Neptune 

May be seen all night long, and coming as ho 
does into Opposition to the Sun at 9 a.m. on 
November 12th/is in a very favourable position 
indeed for the Observer. 




1 
6 
11 
16 
21 
26 



Bight 
Ascension. 



h. 

3 

3 

3 

3 

3 

3 



m. 
12-1 
11-6 
11-0 
10-4 
9-9 
9-3 



Declination 
North. 



Souths. 



e 

15 
15 
15 
15 
15 
15 



59-4 
67-2 
54*9 
62-7 
60-5 
48*3 



h. 
12 
12 
11 
11 
11 
10 



m. 
28*3 p.m. 

81 „ 

47-9 „ 

27-7 „ 

7-6 „ 

47-3 „ 



8o that Neptune will still be found in that void 
region of the sky to the S.£. of ^ Arietis. 

Shootlnff Stai«. 

The strange talc of the identification by Prof. 
Adams of the long-known meteoric shower of 
November 12 — loth with the littlu Comet 
discovered by Tompel in 1866, has been so often 
told in these ** Notes " that bare reference to it 
hare will sufiQce.All, then, that will be necessary 
is to reiterate the caution that it is useless for the 
observer to begin his watch for this meteor 
stream until its radiant point to the North and 
West of y Leonis appears above the horizon. 
This does not happen until about midnight, 
prior to which it is useless to look out. The 
Maximum display occurs on the Night of the 
13th ; but straggling members of the stream ap- 
pear a night or two on each side of this date. 
Other displays from Andromeda, Perseus, and 
Ursa Major may be expected between the 24th 
and 28th : the night of the 27th being one on 
, which the obser\'er should be on the alert. Sus- 
picions exibt, too, of showers on the 19th and 
30th. 

Greenwich Xean Time of Southing' of 
Fourteen of the Principal Fixed Stars 
on the Niffht of November let, 1888. 

Souths. 
Star. h. m. s. 

a« Capricomi 5 28 59*16 p.m. 

«Cygni 5 54 47-0o ,, 

aOephei 6 33 1-61 „ 

a Aquarii .. .. .. 7 16 55*51 „ 

Fomalhaut .88 10*98 „ 

Markab 8 15 54*78 „ 

^Sculptoris 8 59 41*46 „ 

aAndromedie 9 19 9*52 „ 

a Oassiopeia} 9 50 37*89 „ 

Polaris 10 33 58 28 „ 

aArietis 11 17 4*86 „ 

aCeti 12 12 3036 „ 

aPersei 12 32 17*92 „ 

cEridani 12 43 40*i7 „ 



Hie Method of finding the Greenwich Mean 
Time of Southing of either of the Stars in the 
abore List for any other night in November, will 
be ftnmd on p. 375 of Vol. XXXVI. ; as will 
also the mode of determining the Local Instant 
cf its Meridian Passage at any other Station. 
It is to be noted that the rules there given are not 
[ tigidly accurate when applied to Polaris or any 
' oSJer dose circumpolar star; although they 
{ yriXL doubtless prove sufficiently so for aU prac- 
f ikttl purposes. 



UFE TTNDER THE OCEAH WA7£. 

ENBEB this title Mr. P. H. Carpenter gave on 
Tuesday week the third of the series of Penny 
noe Lectures now being delivered at the Boyal 
Yidtozift Coffee Hall, Waterloo-road, S.E. The 
fSheir was taken by the Bev. W. Copeland Bowie, 
'^]io inboduoed the lecturer as the son of Br. W. 
). C ei pq ite r , C JB., and brother of the ^tleman 
rtio Iwd addressed them on the two previous Toes- 



within the last five-and*twenty years, it was gener- 
ally believed by scientists and zoologists, that a 
depth of 300 fathoms, or 1,800ft., was about the 
extreme depth at which any living organisms could 
exist beneath the sea, and that teyond this depth 
all was barren, owing to the great pressure of the 
water. It was recoguised that near the shore the 
sea abounded with animal life ; but the number of 
living organisms was supposed to rapidly diminish 
at about 200 fathoms, ana from that to 300 fathoms 
to disappear. This belief was not, it was true, uni- 
versal ; but those holding a contrary opinion were 
but a small minority of scientific observers. Not- 
withstanding this generally received opinion, cer- 
tain facts had been ascertamed which tended to the 
supposition that it was wroug^. So long a^ as 1818, 
durmg Sir John Boss's Arctic explorations, living 
creatmres had been brought up from depths of 1,00^ 
to 1,200 fathoms in a perfectly fresh condition, and 
when people began to sound the ocean for the 
purpose of finding suitable beds in which to lay 
telegraphic cables, the prevalent belief was rudely 
shaken and had to be abandoned. The first proof 
of deep-sea animal life was ^ven during the repair 
of the cable between Sardinia and Afnca in i860, 
so that telegraphic engineers, and not scientists, 
were the pioneers in this field of study. The Sar- 
dinian- Anrican cable had to be taken up for renair 
in that year, and there were found on the broken 
pieces of cable many living 'Organisms, some of 
which, from their rooted base and mature structure, 
had evidently been anchored to the line, and had 
lived on it for several years. In the year 1868, both 
on this and the other side of the Atlantic general 
interest was awakened in the problem of the con- 
ditions and character of deep* sea life, and commis- 
sions of inquiry aud investigation were sent out by 
both the British and United States Governments. 
The result of these and subsequent expeditions has 
been that scientific observers have gradually come 
to the conclusion that the bottom of the sea differs 
as much in various parts as do similar tracts of 
land, that it teems in most places with animal life 
of the most varied kind ; that there are mountains, 
valleys, and many undulations on the surface of its 
bed, covered by many different classes of soils, and 
that the ranges of climate are great, varying from 
moderately warm currents to others where the 
cold exceeds the freezing poiut in spring water, and 
that each of these varieties of depth, soil, and tem- 
perature is marked by its peculiar classes of organic 
life. He would now, with the aid of the oxy- 
hydrogen hght, turn over a few pages of the new 
book of submarine Ufe which, though only revealed 
by these recent explorations, had been foreshadowed 
more than three centuries ago by the poet Spenser in 
one of the opening passages of an early book of 
"The Faerie Queene." 

The lecturer then explained and illustrated the 
means by which deep-sea explorations were carried 
out. The vessel was provided with many miles of 
rope, marked so as to denote the distances payed 
out. This was coiled up along the side of the deck 
and was wound in after a sounding by means of a 
donkey engine. It was found better to drop the 
five or six half- hundred weights, by which the 
rope was loaded so soon as it touched the bottom, 
than to haul them up several thousand fatiioms, 
and the manner in which the circular weights were 
detached from a clip by the slight shock of ground- 
ing was shown. The actual tools used wore a 
dredge and trawl -the former in earlier expeditions 
was a tube provided with a leather valve oj>euing up- 
wards, so that the tube was open as it pierced the 
mud and was kept closed during the winding in. 
A later plan was to einploy a gripping appliance, 
which seized a small portion of the mua aud closed 
upon it, and this Bailey sounding apparatus, with 
detachable weights, was that used on the Challenger. 
Besides the dredge, there was a strong net, set on a 
strong iron frame and having attached to it by rods 
two swabs of frayed out oakum ; the latter were 
frequently the most effective portion of the instru- 
ment, and even when the dredge, ait;r being 
drawn along the bottom, came up empty, h id num- 
bers of specimens adhering to them. To prevent 
strain on the dredge or gripping appliance from the 
pitching of the ship, iudiarubbor accumulators 
were fastened to the upper end, and theee yielded 
to the pressure ; one of the sides of the dredges 
was also tied together with rope, so that if any 
^eat destruction were encountered in the drawing 
It up the rope would break and the dredge Im 
saved. The lecturer proceeded to show on the 
screen enlarged pictures of the animals brought 
up by the tube and dredge. The most common 
find, both as skeletons and living examples, 
was an elementary ox^nism about the size of a 
pin's head, consisting of a hard limestone porous 
oase filled and covered with gelatinous substance, 
through which numerous sharp spicules protruded. 
The jelly-like substance, or protoplasm, exuded 
through pores in the central shell, and^ its anns as 



died, their skeletons fell to the bed of the sea, uid 
lay there closely compacted in masses resembling 
loose chalk. Indeed, it was found that similar 
structures constituted the bulk of our chalk deposits, 
and anyone who, remembering this, looked at the 
cliffs on our south-eastern coast could not fail 
to be impressed with the vast numbers of these 
minute creatures, which had gone to build them 
up, and this process was continually going on at the 
bottom of the ocean. These organisms had many 
varieties, differing chiefiy in the arrangement of the 
spiny processes or arms. Some claraes absorbed 
flinty and not limy particles from the water to 
build up Uieir skeleton ; many of these which had 
not projecting arms adhered to rocks and grew in 
large masses, the skeletons being familiar to all of 
us as sponges. One of the most beautiful examples 
of this class was the form called *^yenus*s flower- 
basket," originally found near the Phillippine 
Islands, but now known to exist in many 
parts. 

Passuiff on to consider corals, the lecturer 
exhibited several varieties, and explained their 
meUiod of growth and reproduction. Of star- 
fishes there were a very large variety and number 
found in deep seas. They were symmetrioallj 
divided into five hollow rays, the centre oontaining 
a mouth on the underside opening into a capadons , 
stomach ; from apertures in the rays protruded a 
number of small tentacles, by which the animal 
moved and brought food to its mouth. A curious 
feature was that Vd% young were carried, while 
immature, in cavities on the statflsh's back. A 
variety frequently met with at great depths was the 
slenderly-formed brittle or sand starfish, and it was , 
one of these animals, brought up in 1818 by Sir 
John Boss's expedition, which mrst set sdentiflc 
men thinking that pKrobably the deeper parts of the 
ocean were inhabited. Several other varieties, 
including the hair starfish, were shown, and the 
lecturer passed on to exnibit specimens of sea 
cucumbers, which he explained were closely allied to 
the well known and very abundant fossils familiarly 
termed sea lilies or encrinites. When mature they 
had annulated stems set with root- like processes, 
by which they fastened themselves to rooks, and a 
large head from which a fringe of tentacles pro- 
truded. In an immature state they swam about 
freely till they found a suitable anchorage. The 
extinct species were much larger than the modem 
ones ; the annulated stems oi some of those more 
numerous would, if they had remained unbroken, 
have been from 70 to Toft, in length. The living 
species has a great range^ aud were found in 1867 
by the Porcupine expedition in the Bay^ of Bis- 
cay and off the Norwegian coast, and had since been 
brought up from depths all over the bed of the At- 
lantic. In conclusion, Mr. Carpenter said he might 
be asked of what good was all this knowledge of uie 
deep seas to the working man ? It would not, he 
must admit, lower his baker's and butcher's bilL 
nor increase his power to earn money, but tended, 
to increase our knowledge of the completeness and 

¥3rfection with which the world has been made, 
he consideration of the wonderful way in which 
the deepest seas were teeming with beautiful and 
complex living organisms led our thoughts up frozn 
the book of nature to Nature's God. 

Last Tuesday night a lecture was given by Mr. E. 
B. Knobel, hon. sec. of the Koyal Astronomi- 
cal Society, on '* Comets.'* 



HAETLEYSDRT PLiTE PE0CE88.— 

I* 

BEFORE giving a formuU for making emulsion, 
I wish to state the theory upon which I base 
my formula, also several of the experiments I made 
which led me to adopt the same. Sensitiveness of a 
gelatine emulsion depends upon the fineness of tiie 
bromide of silver in tne gelatine ; the finer it is, the 
more rapid. 

Weak solutions give finer precipitates than strong 
solutions. Acid solutions give finer precipitates 
than alkaline solutions. 

Some have said that the sensitiveness of an emul* 
sion depends upon its being more or less alkaline— 
the more alkahne, Uie more rapid — therefore tb^ 
use ammonia to make it alkaline. Now, ammonui 
partially dissolves the bromide of silver, makin|g it 
finer, therefore more rapid. It is not because it is 
alkaline. Anything that will dissolve the bromide 
of silver and not d^mpose the gelatine, whether it 
in add or alkaline, wul do the same thing. By 
boiling an emulsion the heat partially dissolves the 
bromide of silver. The more bromide that is used 
in excess of what it actually takes to precipitate the 
silver used, the less boilinff it will take, because the 
excess of Inomide will dissolve the bromide <:ft. 
sflver, and the heat vrill hurrY vI^^tmi,. Tj^^tmi^ 
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Yon all, DO doubt, have modci 

bIvot, b; adding ammonia to a siliet solutioa nntQ 
Bu) oxide of ailvM fonned haa redimolved. I tried 
tiU with bromida of silver, and I found by addii^ 
Immide of ammoDium or bromide of potaaramn ' 
a precipitate of bromide of Bilver, that the eic 
iTouId r«diisolve the bromi^o of lilrer, makipB a 
clear solution, same at excea of ammonia leaia- 
■sItob the oiidoutailTeriDmaJdngammoQiD-nitnita 
«t idlTer. 

When the bromida of nilTer ia all rediasolTed, it i 
in the QneEt possible etate of diviiiion. I added tbi 
to Uie gelatini', which mulces a, clear, transpurcnt 
mixtore, and when I began to waeh it, it beoo- '* 
ffpinlifify, The longer 1 washed it the quicki 
irould work. I Uiought I had jnat the thing 
lequired: but on a trial I found that it was t — 
Apid, and the plates would have to be mode a 
lumdied in absolute darkneis in onler to work thi_ 
BQCcessfoUy. Besides, the bromide of silver added 
to- the gelatine in this state decomposed , 
it was diSlault to Ret it to set. I therefore got my 
flneneaa of bromide of silver 'hy the same %eoi^-, 
bnt in ■ diffenint way. 

I alsofonndbynameTOusexperimenta that the in- 
tenaity of a nogative depends upon the proportioi 
of silver to the gelatine. The more silver, the lesG 
foteniity and mare detail. Oue half-grain of silver 
to each grain of gelatine will make a very intense^ 
negative, while two grains of silver to ever; grain 
of gelatine will make a very thiu but tuU detail 
nentive. When gelatine is boiled it reti 

a cooling slab, and when sot heated afao' 
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ISO degrees, and then only loug enough to 
the plat^, they sot and dry without any 
lie. I also find that it is' not necessary to iu(< 



10 thick as reconuneuded ii 



^ id dry, and is a waste of emulsion, as 

intennty can be regulated by the proportion of 
■ftvm to the gelatine, and not by the thickness of 
the film. I also have proreu, by repeated 
~~iCTimeDts, that a gelatine solution, when 

I and in a jelly state, wiU hold 200 per 
mit. of Bilver, and when it is ' alkaline it 
will hold sometimes not mots than one half- 
grain of nlver to each grain of gelatine ; this de~ 

Bmds npon how alkaline tlie gelatine Is. Mr, 
rif&eld, on page 93 of Briliii I'ear Book, 1833, 
states that geL^e in a Jelly state wiU hold but a 
■mall amount of silver, and then only as a sponge 
holds water ; that if you attempt to cut or squeeze 
it, the silver comes out in solution. This ' '- 

when acid. Acid geutine will bald '200 per 
silver, and can be cut or squeezed without di 
losing a drop of silver. 

1 also have proven that bromide of silver formed 
from alkaline solutions is not as fine as wh 
from acid solutious ; and tliat the weaker tht 
■olutioD of bromide, the finer the prcdpitatoB ~ 
bromide of silver. 

Pure bromide of silver is not sensitive to ligl 
but only l>ecomes so when in combination wi 
organic matter, such as gelatine gives to it. iHy 
foimolas are hosed upon &e above facta. 

I will give my focmuU in detail, just ojljiioceed. 



Formulk. 
Take any hard gelatine — Swiss or Reinrich' 
■oak it for twelve hours in water, changing the 
walerthree times during the twelve hours. iSonot 
OQt it up. Take it out of the water and lay it on 
clean paper to dry. No matter how much of tliifi 
you fix ID this way, as when dry it will keep ai 

Take 75 nains of carbonate of soda (not bicar- 
bonate) and tlO grairu of citric acid, and put intc 
three ounces of warm water in a quart pitcher ; 



solved and all vSc 






passed off. a 



:id and carbonate ot'^a^re 

carbonic ac 



lidli 



?s cold w 



grains of t)ie soakoil and driiid gelatine and let 
stand thirty minutes : DOW dissolve 720 grains of 
sUTer (prepared according to formula given) in e' 
ounces of wati r. I'lace the picher coQtainmg t 
gcjatine in hot water—do not let the tempcratu 
exceed 110 degrees. When the gehitine is all di 
solved, which will take about fltteun minutes, ai 
the silver solution to the warm gelatine ; rinse o 
the vessel you dissolve the silver in with two ouncesof 
water, and add it to the gtlutino solution ; when the 
sOver is added it will immediately turn white (if it 
tunu browu the gelatine is not gooil, and must lie 
discarded). Stir well. Now take a bowl Urge 
enooghto hold. the emulsion, wax it insitlo with 
beeswax, bring careful not to leave au excess of 
wax ; this is to keep the emnlsion from sticking to 
the bowl. Pour the silvered gelatine into the bowl 
■nd set away in a temperature of 40 to 60 degrees 
to Mt. When this becomes a jelly, which will take 
•boat four boura, cutitintostrijis aboutone-fonrtb 

SfrS""' "™** "l^r kni/e or bom spatula. 

■^' «*§■ of tilrer gelatiuB into a balt-gtUou 
''""''•*'' "•ewMbing box (deaaribed 



solution through the pipe into the pitcher on to the 
gelatine: 

Soda carbonate 150 grains. 

Ammaninm bromide T^ „ 

Alcohol 4 ounces 

Water (about liO to 70 degrees) \i „ 
Stir this every half -hour for two hours. When 
you stir it, lake washing box into dark room, shut 
the doer, and by red light only take oR the cover ; 
give it a good stirring with a gloss rod and replace 
the cover. To lei! when the silver is all formed 
into bromide of silver, take a small piece of the 
jelly to the light and out it in two ; if " '" " 
alike, the action has taken pboe, if it is 
some colour all the way through, there is still free 
silver present. Do not put the piece liack into the 
pitcher, as it would fog the baUuice. When the 
silver has all been formedinto bromide of silver, the 
emulsion could be washed, melted, and plates pro- 
pored, but thpy would be alow. Now leave the 
emnlsion standing in this brine of bromide of an 
monium, &c from one to llvo days or more, ncccri 
ing to rapidity yon wont. Three daye makea - 
rapid plate, Ave to six days makes a very rapid 
plate. The reason of this is the excess ot bromide 
of ommoniutn partially dissolves the bromide of 
silver. The longer it remains in the brine, the 
finer it becomes ; also, the weaker the brine, the 
finer the bromide ot silvor. But by making it 
weaker than is recommended here takes too long 
for the bromide of silver to form. 

To Wuh the Bmnlalon. 
Let the water run through the tube to bottom of 
pitcher and off at (aooet below. To fell when the 
emulsion is snflicientlj washed, take some of tha 
waste water running from the faucet into a two- 
ounce bottle and add a few drops of silver solution; 
there will be a predpitate ot bromide ot silver. In 
an hour take some more of the waste water, and 
add a few drops of silver solution, and if there is 
no precipitate of bromide of silver, the emulsion is 
washed enongh. If there is still a precipitate of 
bromide of silver, continue to wash until, upon trial, 
thereisno precipitate formed. Stirring the emul- 
sion several times will hasten the washing. Never 
take oK the cover to the washing hoi, except in red 
light after you add the brine. 

The omitlsion is now iBady b 
future use, or to tie osed at once. 
To use at once, tie a piece of coan 

over a lorge howl, pour the emulsion on „ . ^^ 

and let it drain tree of excess of water ; put hack 
into pitcher and place into hot water in apparatus 
described hereafter. Melt at a temperature ol 
140° to 150'. Add two ounces alcohol and two 
ounces pure albumen. (To prepare the albumen, 
beat the white of eggs to a stiff froth and set aaide 
to go back to liquid.) Add two drops of a 
saturated solution of chrome alum in water to 
each ounce of emulsion : this is to keep the gelatine 
from frilling. There should be S.'joz. of emul ' 
when finished ; it not, make up with water. AI 
smaller quantities in proportiou. 

To Flow the Plates. 

Filter the emulsion through a piece of moist 
fiannel in the glass funnel, placed in the tin funnel 
as described hereafter : filter into a small pitcher 
tliat will hold about six ounces. You can have 
several of those small pitchers in hot water ; as 
you empty one you can be filtering more while you 
use the others. The small pitchers ore for Sowing 
out. Have your plates cleaned as described here- 
after, and have them about as warm as when you 
vimish. Hold the plate with the left hand, the 
long way towards jou, pour some emulsion on tlie 
centre otnlate, let run tothe farther right-hand oomer, 
then to farther left hand-comer, then to comer 

Chave hold of, and off at the ueacost right- 
d coracr; leave suilicient on the plate to 
make u rather ojiaque filin. Practice will guide 

Siu in how thick to have them. If they come out 
intense, you have too much on : if too thin you 
have not enough on. Jlove the emulsion on the 
plate until it is smooth, and then place upon screw- 
eyes as described hereafter. 'IVben yon havr six 
flowed, the first one will be ready to put upon a 
racktodry. As soon as a plate is coated itmust 
be put in a dark place to dry-not oven a rod light 
should get to the plates after thev are flowed. The 
iJaceyouput them to set should "be shaded from all 
red or white light ; adrjplateonauegativcexjiosed 
for five minutes to a red light will moke a trans- 
paiency;so, of course, willlogifeinoaod too long 
to red light in making and drymg. The plates wiU 
dryin a few hours and are ready for use. 

The alcohol and albumen are added to hasten the 
setting and drying, and also to aid in the flowing. 
Oolaline and albumen flows more readily thui 
gelatine along ; tho albumen also helps to keep the 
~'lver in suspension iu the gelatine. 

To Keep the Bmnlalon. 

Take the emnlsioastripsaud put them into a wide- 
mouth fruit jar 1 poor enough alcohol on to cover 

"^ ~ ' km, uaaw on iIm top, and ttu emuhdon 

J I yott with it, UliBuswbKtyou 



want to use, wash it to free it ot alcohol, let drain 
and melt. Add albumen, alcohol, and chrome alom 
osliefoTe, and flow the plates. 

If you are in a hniry and do not Irish to wait the 
three to five days to gain rapidity, you can take 
emulsion as scon as all free silver has been formed 
into bromide of silver. Melt the emulsion, beat to 
HO' to -150', add 4S0 grains of bromide of 
potassium, andlet Bloiidin the waleratl40=' to 160° 
tor 30 minutes. Set ostda in temperature of 40' to 
GO" to set, and then wash aud flow the plates. But 
if this way is chosen, the emulsion must be washed 
in o different way thon deacribed above, as tba 
soluble ammonium nitrate left in the emulsion wilt 
not wash out as in the other process of washing. 
When tho bromide of silver is formed in the 

SelatiBe, by placing the silvered gelatine in the brine 
ic emulsion does not take up the soluble nitrate of 
ammonium, so onlf needs sufScient washing 
to tree the outside from 



But in 



le lutl 



3 tbeai 



lugh the emulsion oiui must be 
tiuatod OS follows;— S^ueeie the set emulsion 
through a piece ot coarse canvas into a large bowl 
of water, toko another large bowl, tie a pieoe ol 
ooarw canvaa around the top, pour emuliion and 
water on to the canvas, so as the water will Bltoc 
off, take emulsion with a silver spoon off of the 
canvaa into another bowl of water ; wash this way 
three times, let drain, melt, odd the alcohol and 
albumen as before stated, and flow the plates. 
(2b bt eiMlMutd.) 



DECOBATZNa ZIHC- 

AC3C0RDISG to Puscher, a beautiful and per- 
manent dark or light green ooating, re- 
sembling enamel, can be applied to all kinds of dnc 
articles, especially Uiose made ot sheet zinc, in tho 
following manner : —Fifty parts ot byposnlphitA of 
soda are dissolved in 500 of boiling water, and the 
solution poured at once, in a tine stnam, into 25 
parts of strong sulphuric acid. The milk of snl- 
phuT that separates will soon ball together in lumpa 
and settle. The hot liquid contaiumg sulphate of 
soda and sulphuric acid is decanted, aM the cle a n M i d 
zinc put in it. In a short time it will aoqnira a very 
brilliant, light green coating of suliddda, and onl^ 
needs to be washed aud dried. Bj expoaing it 
repeatedly and for a longer time to this hot both, 
the coating grows thicker and tho oolonr darker 
and more brilliant. The temperature most not fall 
below 146' Fahr. ; when it does, it should bebnatBd 
up to 100'' Fahr., to obtain a fine and Inilliant 
deposit. By dipping these articlea in dilate 
hydrochloric acid, ouo of acid to thtee of W»tec, 
suphureted hyrogen is evolved, aud thisenomd-like 
coating loses its lustre and gets lighter incolonr. 
Aqueous solutions of onilini: cikiurnliave little effect 
upon this dull surface and none on the gray 
brilliant coating. The e)Teet of marbling can be 
obtained by moistening the gray liuc and applying 
hydrochloric acid m spots with a sponge, then 
nnuing it off, and while still wet flowing over it an 
addifled aolutiou of sulphate of copper, which 
produces the appearance of black marble. Aa the 
zinc has genoiaily a dull surface it must receive & 
coat ot copal varnish. If 16 grammes of chrome 
alum and 16 more of hyjiosulphite of aoda be 
added to tho above aolutiou. the article wilt have a 
browniih colour. The above can all be applied 
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SOTAL HICROSCaPICAL SOCIETY. 

r>HE first moetiue of the session ot thi« MdetT 
was held on the lOth inst. at King's Collue, 
Strand, the Frcsidtul (Piof. P. Marlm Dnncon, 
F.K.S.) in the choir. 

Dr. Maddox called special attention to Dr. 
Steinberg's book,which he rogord.'das a very great 
advance upon anythiug of ihe kind which had yet 
been [iroduced. Some of tho illustrations, such a* 

Elate 12, Miiller's t}'peu-plutti', were really maml- 
lus sifficimeiiB of the porfectiou to which this art 
has been carried. 

Mr. Crisp said that Plate 16 of Xai-icula lijn WU 
also an admirable example, 

Mr. Curties exhibited a simple dissecting micro- 
ope of unknown Aniericou origin (belonging tO 
e Bev, P. Cambridge), which was made excep- 
^jnally portable, and was much commanded hj'ilt. 
Crunch aud other opticians pcuscut. 

Dr. II. Schroder's paper "' On a New Form of j 
Camcni Ludda," was eiphiiued by Mr. J. MayaU, J 
uu., and the instrument exhibited and its coa- J 
tructiou elucidated by drawings outheblackbooid. 1 
Ir. Mayull exhibited the camera Inctda, after the J 
leetiug, and it was generally acknowladnl to be J 
niarkad improvement u^on other /oiau tff eamen M 
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Sooietr, iut 



Tba Pmident aimauneed ihtt the Americui 
:6ociiet7 ot MicroBcopieta had intoimed thorn tb&t 
thsf ud eloctad him an HoDorory Fellow ot tha 

■o 4y^ intirnktiii^ at the HamQ time that the future 

li of,tbe Kojal Microicopical Sodetf would 

Jend ez-oncio memben ot the American 

TiuM compliment was itated to haTS been 

«onfamd in letum for tha courteiv ahown br the 

Aacia^ in alectiDg OB ex-affido FellowiPreaiaenti 

of tha Amarican Sodety. 

Ur. Criip nportad the dedoon of the Mminitt«e 

aid ayepsou. Ha eaid that ha was afraid liiat 
Cm ocmunittM bad baen tomewbat misled upon • 
point ot optical theory by the Table id Magnuyinff 
Poiran pnblishad in the Journal. Thi* table had 
BOW been withdraws, and ha had prepared a paper 
iriliob than wai not time to read at this meetiiig, 
«n>lainiDg the source ot the error. 

III. Squire's paper " On a Method of PiaserviDg 
Fradiwater Meduste " was taken as read, haTing 
beau iMeired duiiog the laistion, and printed in 
the Journal. SpecLmens of medntiB preserrod in 
the Quumer described in the paper were now eihi- 

Dr. Hudson's paper "On a Now Species of 
Asplanchna " was, for a aimilaT reason, taken as 
raid, Ur. CriHp recalling the tact of tha 7!n« 
having plated the letter of the enthueiaatic dia- 
ooveier under the leading articloa, and headed it 
" An Important Discovery." 

Mr. E. Lovett read hispaper " On an Improved 
Method ot Prapaiins Emhiyological and Other 
Delicate Oisouisms for Microscopical Eiamina- 
tioD." A number ot mountod objects, as bIbo of 
the ooQi in varioua iilagea ot preparation, were 
Uhkbited in illaetiatiou of the paper. 

The PMddent considered that this was a moat 
«XMlIent procesB of mounting, judging from the 
exceptional cleameaa of the preparatioos exhibited, 
which did not show any sign of chanee whatever. 
It was also not only a gi<od process, but it was a 
«h«ap one, and he had no doubt that many would 
bs only too glad to copy '* 



', Lovett had exhibited. He ' 



lemarla 

slides which Mi 
«1bo aatiaSed aa i 
age; buthe thongbt thatitmigh 
b« found useful to combine Vie ground out alidc 
with the cell, because where a plain slide was need 
the object waa apt to get out of the vray when 
placed apon an inclined stage ; whereas, if the 
bottom M the cell waa hollowed out instead of 
being Hat, this movement of the object towarda the 
.side waa often prevented. He should, however, 
like to aak it any special change bad been noticed 
in any of the objects mounted in t^" fluid, such aa 
might be due to decalciflcation. 

Mr. Hitchcock said he had been much interested 
in the paper before them, and having previously 
■* — d the preparations, hf — " ■ 



oxceUeu 



The 



t which had 



been described was certainly veiy strong. He hud 
been using a vci^- good cement himaclt tor the pur- 

O, though it was not so ationg as that which bad 
described. It waa composed simply of oom- 
mon shellac dissolved in alcohol, and though he 
know some peranua did not like it, ho had found it 
to be most servicfublo. After a time it waa liable 
to get rather brittle : but it a mixture ot asplmltc 
and gold size in ci^iml parts waa applied, it pre- 
served the cement, and at the aanie time madu nn 
excellent finish. He had found this toraiuta very 
useful in preserving small spccimoun, kept in 
bottles. He bad also been very much pleascJ with 
the preparations of fn.-ih water meduaiD exhibited 
in illua^tiozj of Mr. SquireV paper, aa thcro could 
be no doubt that one great desideratum for micro- 
Bcopists was, some method of preserviug those 
delicate and fragile organisms by whicji they could 
be kept in boltlea aa well as in shdcs. In pre- 
serving this kind of object, at first glyceriue 
-aeemeil to be objectionable, because of its tendency 
to produce a kind of granular effect; but the 
.alcohol appeared lo harden the specimens. He 
■houtd like to know it this fluid had any effect 
whatever on the calcojcous portions of such objects, 
and whether the alcohol hod any kind of solvent 
effect upon them? 

Mr. Michael said ho had been ins the habit of 
using practically the same Quid for some years, and 
oonld say from experience that it waa a moat ex- 
ceUeut preaervative Quid, and also a very good 
moontiiig fluid, when used ot various strengths, 
aocording to the requirements of the objects to bo 
mounted. If the glycerine vroa preseut in any 
great quantity, it certainly had a decalcifying 
efTvct, and he should hesitate to use it for sot 
objects. As to the cell material, he had occaaioi 
ally used a similar cement, and Uioogh hs bad u 
nMd it lannly, he had found it very good so far. 

Di. Kamwm Mid that in flni«Ki"fl ctilt a n 



le with gold-size, and, whilst still " tacky," 
applied over the junction between the cell and the 
cover. When this was smoothed down (and it 
could be done so effectually that it could scarcely 
be felt afterwards) the result was a perfectly tight 
connection, which could not posaibf^ break. He 
might also mention a manner of fiUing cells with 
fluid without the poHibility of gettmg any air 
bubbles inside. It was to have a amall trough or 
cell laree enough to allow on ordinary alidolo be 
placed inside it with the cell attached m the naual 
— -■ 'he fluid waa then poured into this trough 

flUed up to a point a little higher than the 

top of the cell on the slide. It the object was then 
placed in the oelt and the oover pnt on, there was 
no chance iriiatsver of a bnbblo being included. 
As regarded preservative fluid, he might also say 
that he bad toond aymp a very good sabatitute for 
glycerine, as it had no solvent power on oaloareoDS 

Mr. Lovett said he had now an experience of 
three or fonr years, but bad not found any change 
otformtotalra place in the objects where proper 
_._j^.___ ._L__ , ^-.j Ifvery 



id been t> 



dense fluid and mountei „ 

difficulty. It was important to have the materials 
gTx>d in quality and properly mixed ; the best way 
waa to get them prepared by a good chemiat, and it 
was then very easy to mix them vrith the gold-size. 
As regarded shellac, he thought it would not do at 
all for anything conlBininR alcohol. The solution 
he had recommended would have an effect on 
calcareous objects if it was too strong ; but in the 
weak form he had mentioned it would be found to 
have no disadvantage. He had found bubbles in 
some oella which had been aecurely fastened down ; 
but he was inclined to regard them as vacuum 
bubbles, because if they had been air bubblea some 
ot the fluid muat neceaaarilj- have got out to let 
the ail in. This cement was so perfectly proof 
against the action ot alcohol, that he had used it 
Buccassfully to stop the leaking of some spirit 
corks. When an air bubble was caused by the 
' being pressed down on the call so much as to 
I some of the fluid to get out, it could be got 
rid of by pressing it out at the place where the 
fluid had leaked, and letting the fluid run back 
again when the pressure was removed, and where 
there had been any lealiagB the cement would atop 

Mr, Beck said he had observed from the papers 
that a strong effort was to be made to establish a 
Natural Hutoiy Station aomewheie upon our 
coasts, and he wanted to ask it it would not be 



be done by means oi 

should like to see th 
tha matter. 

The President said he had no doabt that if this 
proposed station was foriiied it would bo under the 
control of tho Hcioucc and Art Deportrooi 

■ it would bo a Oor ' ■'—'■•.■<: 

ititution would pi 

Da already established, but whether their 
y could do anytliing in the way suggested, 
>° at prOBont uimble to say. 
followiug instrumenta, objects Ju., were 



ibited :- 



; ObJDot-b 



Mr, B.Brown, jun.; Ubjr 

Mr, Crisp: (1) Switt'a liodial Microscope; (2) 
liraud-B Revolver Microacope ; (3) Pellefan'e 
Continental Microscope ; (4) Fol's Compressorium ; 
j) MuIler'aTjiJcn-rjatte, withlUOdiatoms, having 
..10 name of each photographed beneath it; (6) 
Freeh -water Medusa' presBrved by Mr. Squire's 

Portable Dissecting 

ig Diadem 

^^ , Crustuoea; young of Asleria 

ijMoaa; lealot Dn'Ura rofii'irfift/irt, wifhinaectand 
ItryaiH lioriinni. mounted by the proceaa described 

Mr.jTMayulI, jun. : Dr. Schtiider'a new Camera 

Dr. H.Van Ueurck, of the Botanical Garden, 
Antwerp, was elected an Honorary Fellow of the 

In the action ot " Otto v, Ashbuiy, Sumner, and 
Co.," and "Otto V. Ogden," and "Otto v, 
Bickrirton and Co.," wbii£ were actions brought 
by Mr. Otto to restrain infringement ot hia patent 
No. 20H1, 1376 the roaiiective defendants bai-e 
eubmitted to orders for a perpetual in j unction in 
terms similar (o those ot the judgment given by 
Court of Appeal iti favour of the same plaintiff, in 
an action of "Otto v. Linford," brought to restrain 
infringement of the same patent. And, further, 
in the similar actiou ot "Otto v. Whittaker," 
judgmmt hM also bean obtainad for an injunution. 



SCtEIITIFIC NEWS. 



WITH the ilarlc evening! towards the end ot 
this month and the beginning of 
Sovember, obstrvors will have a good oppor- 
tunity of detecting Comet Pons, and even when tho 
moonlight increases next month, the comet will 
then have become so bright that good weather 
will probably enable it to Im seen. The ephemeris 
tor Greenwich midnight during the next ton 
days or so, according to MM. Schulhof and 
BoBsort's oorrected elements, rouds thus : — 
B.A. H, Dec 



The brightness is now about three timsB aa 
grout aa iit the time of distovery, and by the end 
of Kovembor will be about tivo timoa as groat, 
always supposing tho comet has not und^vcme 
any material change since its lost vi»it. The 
couTBO indicated will take the comot near Bebt 
and Gamma Draconis, with which it will be In 
conjunction on Nov, 11 and 20, passing about 
two dogrooB south. 

It appears tiuit Jupiter wee not B(.«n entirelf 
without ButellitoB as predicted tur Oct. IS. The 
third satollite was visible at the oast limb at 3h. 
o6m. a.m., and about the same time the fourth 
mado its appearance on the west limb. Sevarikl 
corrospondonts send notes oE their observations, 
which show that the times given in the Nautie^ 
Almanac must be wrong. 

The T"«T'"""" ot the sunspota occurred loft 
year ; bnt Ihay have been docccaaiiig much 
slower than ttio previous increase, and some very 
large spots have lioen visible lately. 

AcL'ording to Profs. Sosuoe and Balfonr 
Stcw^irt, tho annual i-nlue of the sun's heat is 
greater at Kew than at London, in tha propor- 
tion ot 100 to 68. 

The Ben Nci-is observatorj' was lorOially opened 
but week. The iiltitude is stated to be i,*06h., 
the 1'nited tjtatt's possesses tvo observutoriet of 
tho kind, one I'iku's Piutk, at an elevation of 
14,l.]irt,, and the other Mount Washington, 
6,286tt. Italy has three, the elevation ranging 
from (,0,s7tt, to S.liaett, ; Franco four, ranging 
Irum 3,'JSyIt. to l2,l'J3It. ; and Bwitiorland two, 
ot 3,8751t. and 7,50olt. respectively. 

The general conference of tho International 
Geodetic .^ROciation, held at Rome, todisciUH 
the question of an initial meridian for the unificti- 
tion ot longitudcK, and for the oniHoation ot time 
by the adoption of a universal hour, preBentfd a 
report in favour to the speciiil committee, and it 
is understood that llroonwich hb tho initial 
meridian was accepted by six to one, Greenwich 
timo for the iroiverefll hour was adopted unani- 
mously, but on the question ot noon or midnight 
tliercwHua diviuon of five against two. The longi- 
tudes will thus be reckoned from Grfi^nwich, in one 
direction from east to west, from zero to 380'; 
and the mean noon of liro'nwich will thus cor- 
reapond with midnight at 180', whore tho date 
will rhange. Aa tiii: Vnited .States, Germany, 
Austria, and Italy use the Gruenwich meridian 
in navigution, Dr. llirsth was jnobobly correct 
in stating tliiit 90 jkt cent, ot navi.ijators catcn- 
bite tlieir longitudi'S from (ireonwich, and as so 
strong; an oipreBsion ot opinion was elicited, the 
way ia paved fur a settlement ot the question at 
the International Congress to be hold next year 
at ■Washington. 

Tho Sluteorological Society have received per- 
misaiim to adopt flic prefix fioj-ul. Wo suppoio 
that in future Fellows will niilimd to their ii.lmca 
the letters F.lt.M.H,, anci thus they will bo 
indistinguishable ttum tho FcUows ot the Koyal 
Microscopical Society. 

Tho dcith is announced of the dislingnislied 
geologist, Joaehim Barrando, at the ajo of 
eighty-three, lie was a Fi'enchinan bv birth, 
but had resided during the {n^iliT pirt of his life 
in I'tngue, tho Silurian Imsin of which lie made 
classic ground to geologists. The G'''>lngical 
Hotiety in 1857 awarded him the WoUaston 

Tho death is also announced ol M. AUrod 
Niuudet, a well-known French electrician, at the 
early ago ol forty- eight. 

The OftlJ. insKloiJl QV*>Si"\3ii>»aAJ>«o. •*-"*»*■ 
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ohanioil GngmcsTS will Lc beld at BirminghKrri 
on Thursday, November 1st. The following 
upon will be rend sod diariLesedat the meeting : 
'• On tho Invcnliona at Jamel Watt, and hie 
ModeU preserved at IlHcdiworth and Bouth 
Kensington," by Mr. Edward A. Cowper, ol 
London, rast-PreBidont; "On Fuel Consump- 
tion in Lo«imotivi-a," by SI. Georgia Marie, of 
FariBi'ind " Expmmenta on Friction," report 
ol the llt.'Brarch Committee. 

An olectric liRht worked by primarj- batteries 
IkMbern recently exhibited, and tho consequence 
ia tho appoamnco ol some extraordinary noticea. 
ItisBtated that IS lampn, equ.il to 160-cnndln 
poirer, luffiie lor a I'uUman car, the weight oj 
the lattery not exceeding ajcwt., whilit its dum- 
tion for a single charge in from 20 to 25 hount. 
Tho coat of wurking is also atated to be not mor:' 
than that of gas. It is further said that the 
•TBtem is in eiixrimental use on tho Ureut 
Northern Railway. 

Anyone desirous of obtaining an idea of r 
complete system fur the generation and utilisa- 
tion of electricity will find it in a HpooiH cation 
recently published of a patent issueii to Afr. J. 
S. WfUiams, of Kiverton, N.J. It contain.^ 
'riiteen pages of drawings, 96 figures, and 7f- 
pages of matter. Tho price is 3b. lOd. For such 
A pBtent as that, £2.') is not too much to pay in 
fees ; but it is not quite eomplote, as the patentee 
Tsfersto two specitications of 1 SSI and nine of 
18S2, so that ho has been a good customer tii 
the (JEce. 

By direction of the Board of Trade, Mr. H . 
B«aaer I^ck has issued preliminarr rules for 
taking out patents, nnd has appended to them a 
"note" whith settles the dispute as to tho 
"practice" of the office in liew of the now 
lunous sub-section 3 of section 4fi of the'new Act. 
" Applications tor letters patent made during the 
pirtiiiiil J I'll! iiiiiiit be prtKeededwith in accord- 
ance with the existing laws and rules." Tho 
nanlt of the blunder will now bo a rush t>f 
would-be patentees in January, and a " block ' ' 
in the office. 

Dr. Hermann Wedding, of Berlin, points to 
the bet that when melted cast iron is ailowod lo 
dhill, the first crystals whicb form are neurlvpi 
iron. Hesuggeststbat byreiieatedly crj-stalhsi 
the iron a metAl of high character may bu 
obtained from poor pig iron. 

The Midland Ilailway Company has just bought 
all tho I'ullman diawing-room day cars nownm- 
ning over ita line. From 1st November they 
wilfbensed as tiiat-cluss cars, without any axtr^i 
charge being made for riding in them. 

The Great North of Scotland Railway Com- 
pany has adopted the Wcstijighouee as the brakt 
it its system. 

The West Coast Joint Stock vohiclet are being 
fitted with both Westingbouse and vacaun btvkes 
In place of the chain. 

Mr. Oemort L. Wragge, F.H.G.S., F.] 



1 the si 



r Mara, 



n the It 



for Adelaide, South Australia. He takes witb 
him a \'aluablo equipment of astronomical, 
jDeteorological, and surveying instruments, and 
intends to make the utmost of the voyage, and 
of all his travels, in a scientific point of new. A 
fine equatorial refracting telescope ii a great 
feature in his equipment. 



LETTERS TO THE EDITOR. 

'•fMHltlikal^ 



HI mpmWMi fir lit 
BdiUr mrtOfiiUfTtq 
dra« mp at intfy u 




•■I wonM havesnrToaa wttta what h« knows, and aa 
dmehashekiww^ bM na mon; and HM not In this 
inlr.battnBUothaaubjBCta: For nick ■ ftaca ma 

. puUenlar knowledgs Hid (Dmrienoa ol Uia 

meb a pgnim or lueh ■ tmatidn, that u to 
h kuom BO mora than what areiTbody aDaa, 
uidt«t,toke«>a<!lirtt«Iwlth this UCtle Btttam of bl*, 
mil nndectake to wiita tba whola bodr gt phr^cka ; a viae 
' I di^va Oidt origlnaL" 



TBB "HIOLAHIl FKXB FBBB8" ON 
BNSOWMBITT— THB ATT B ACTION OT 
THB BABTH BT UABS— CLSANINa 
OBJBOT - CHjABBBS - BATUBN - KBS- 
BKBISM. 

[21953.1— So affectaallj has your contemporary, 
tho •Standard, diapoaed of Frof. Ray Lankerter, 
(hat m; first idea was to leave that sentlemaa's 
■'I humbly beg your nardoD, Koyind State; but 

have you got such a thing as - ' ■"' ' — ' 

yon to bestow 

address, at thei ~ j 

ThrooBh Oie Undneas of my brotbBt ooirospondent, 
Hr. Rajaka, however, I bave received (Uuongh 

Eo, Sir) a catting from the MidUmd free IVas of 
I 29tli'alt., irtSeh iUnstaBtSi so exceUently the 
W«iiiwhi6h jonmalaof all sorts are "gat at" 
by the Endowment of B c a ea rch gentry, that I feel 
oonstiBined to devote a few lines to the subject. 
" Sdanee," the Leicester Mentor tells us, " goes in 
rags, while supentitiOQ flaunts in purpla uid fins 
liiwn. A sourry grant or two to soeh inatitntioos 
as the Sdanee and Art Department and the BriUah 
Museum, and an occasional anbaldy for a Traniit 
of Ysnua or a de«p-na dndging expedition, ra- 
preeent all the Gbvemnent can think of doing for 
the enooumgemant of sdenlifio researah " — and so 
on. In oonnediDn with this, I would ventnte to 
point ont tttat, while I verily believe that the 
nation Beta at lost twotty sbillinn-warth for every 
pound bestowed npon the British Hoaeom, I have 
DO haaitation in amrmingthat it Issimply plundered 
tor the benefit ol a clique tnT the Scuoce and Art 
Department. Why, it ta only in your ntunber :*~ 
the 6th instant (" Sdentifio News," p. 106) tl 
yon reproduce (rom Mr. Crowtber's letter the m 



out of which only 5*. 9d. .. ._ . , 
the direct Encouragement of national science and 
ait instruction, the remaining Ito. 3d. being *->■- 
sorbed ' at South EsnsiDgtOQ and Dublin." 
other words, 71 par oaut. of the ' — '-"- - 



thia piedoos "department" sticks to 
of the gang of harpies at headqnar 
■ ■■- ^ . , .... -..,^_ 



finger 



Sooondaxy Batteries aa " Bmptloa."— In 

these days of school boards and science depaitaenla, 
of examinations and certificates, it is bard, says the 
Mlalritian, to roalisa the f Dllowmg : Tho Electric. I 
" — IT and Storage Company had ocosion 



scientific an3 art education _ 
the outlay at all ! Forthermore, 
luminary is aa vague and wrong iu his other 
statenumti as he well can be. I somehow 
seem to remanbei a certain Meteorological 
Deportment for which the QovenuneDt pays 
£16,000 a year or so, whereof £1,000 is annually 
divUed amoDgoertalnFellowa of theBoyal Society 
(to their laa^ig diacndit), who are dnbbed the 
" Meteorologicar Cooncil," as an eiciise for theii 
genteel form of national pocket-picking. I fui- 
ther teem to recollect the subsdiauig of even one 
of tbemon raosnt expeditiona to observe total solar 



City, Is really "too-tc 
uourse, we have the en 
befoM OUT eyes, and 



Then, as a matter o 



floorishsd 

ra informed— lor the «th 
la-hOTT rieMch is "endowed" there. Soine- 
ir thooah, we are net told the amount annoaUy 
i(f to eacTof the workers in tie German labora- 
lories of research ; and for a very simple nMo^- 
The greedy, pushing, impudent, and noisy diqn» 
who ire clouting in this country for their "ij- 
warchea " to be endowed, have no thought or KU* 
whatever of accepting tbo modert pit»"» wi» 
which a German Professor is ennlent -niey wiL^ 
" Solar Phytical Observatories." and the like, ^IJ 
ularies attached which would afford a nioil«« 
aompetena. to at least a dozen of their Oon^ 
exemplars. Plodding on for the sheer love of trutt 
»t wajies iust sufficient to keen thorn above want, 
is VMf , very far from the notion of these WnbT- 
To travel ni printt, to " borrow " formgn srimdiBe 
apparatus, or to go forth in luxury with package* 
lalJeUed "English Government Eipedibon. to 
astoniab the weak nerves of douamenand^lita— 
this is the sort of way in which they londl* hope 
to rob the struggling British taxpayer. Bnt, SBym 
in effect, the author of the article On wtich 1 ■»! 
commenting : Take the bard eaminffs o* awo the 
poorest contributor to the ReTeiiue,'lariA ttonto 
such expenditure as this, and tha M illemiinm will 
come ii£mediately-or soonei. " Than," axciuma 
this genius, in a fine burst of peroration, theuj 
and not till then, will the millions of moneys* 
present annually wasted in the P«>pag«;a« o**™ 
and barbarism by moans of pnostsand aoldismbe 
devoted to the noblest of all human oi^pj^Wj 



^. — „...- ... ^w, the resulting chaoa wonld 

afford but scant opportunity for "the eejich 
altar" anything but the personal safety of tne law- 
abiding and God-fearing ritiien, I am qnita 
nreiared to endorse the words with which Ue 
SJw fr« Pre,, concludes : " Piofs-or B»T 
linkester, however, will have to wait a_long ^e 
fortherealisntionof thispleaaautantioipfttion. MB 
article which has formed the text of my Mmwta 
would seem to have elicited a most able "»a™»™ 
but temperate reply Irom your own excdlsot COO. 
tributor, Mr. Franks, which I will not "P™^ 
attemrfiDgtomakea pri^ciaof, or by picking cot diii- 
jointed paragraphs fiom a closely-reaaonadseqomj 
oompoaifiMi. Mr. Franks might with .gsj* 
advantage re-write and expand it m a f onninitabW 

to theae oolunina. 

If "J-.M." (query 61951, p. 138) baa »~«*« to 
any leoent work on astronomy which gwea IH 

mm of the planets, he has only to oompws IM 

mass of the EaiOi with that of Man, and do » 
role-of -three sum in the following '"^lX^S 



snifaoe* of Qie lenses 



if Mars on liArcn. 
to query 51961 (p. 138), I ' 
3 objectiou to wiping tM 
uses of an object ^aas tn 



ibject ^aas ones or 



the railway authorities now claiming ITs. Gd. 
lenonstianee was made as to the excess of char^. 
in one direction over that in the other, whioh ws.-' 
met by the reply : " Ub I but the cells were full > 
charged gcdng, and returned empty, hence thi; 
difference m the carriage." 

Fob an etching liquid for steel the following is 

S'ven:— Mix loi. of sulphate of copper, Jos. of 
am, and one half a teaspoonful ol nit iwnoed 
to powder, with one eill of vinegar and twenty 
iroft of nitric acid. Tlus liquid may be used for 
ettnar eating deeply into the metal or for impart- 
Ins a heantuul frosted appeanuoe to theauKaoe, 

IS allowed to act. Cover 

to protect frou it* inS nence 



according to the time it is alio 
tiMMtti it If neoesaary to proti 
irirfiwnr a ^ taUoir, oraome 



nsnally treachstou^ that moat paltry i 
temptible sham ilie "Committee on Solar Phvsica," 
aiao robs the Treasury annually. With referenct- 
to Transits of Tenus, I may remark, m paiiani. 



: the H 



D the 



__ the MiJhHd Fri .. , 
though Venn* crossed the Son's face every six 
months or so. It would aeem, moreover, that thr 
wicked, unappredative State not only starves thi.- 
British Museum and the Sdenca and Art Bepart- 
ment, but actually sanctions "schemes for plun- 
darinE" adence "of valuable poperty, wbici: 
pivale beneficence bad bequeathed for ita excliudvi.' 
benefit" ; an illastntion of which is found in tbe 
(alleged) fast that "nearly the whole of the splendiiL 
beqneat made by Sir Thomas Oresliam tor scisntifl<- 
purposes, twohundredand fifty yeanago.hasbeeti 
annexed by the Tanmanj Bing known as the 
CoTTniation of the Ci^ of London." I am 
t concerned to defend tha London 
. but the idea of any upholder ol the 
mpcitnie ap^jing the dsagna t icm of a 
Blng"tofiMFa&aiConKdFti of the 



Brompton impcitnie 



with a vwy eaielully chosen pece ol cnm w»m- 
le^er. I use my own telescope at n^t, nsaHT 
as often, I take it, as " Achromatic " hunealf ; and 

make a point ol exposing it to the sun next morning 
whenever he is shining. It is surprising how 
effective this treatment is in preventing ■' specUei 
— et id genus emne. I cannot fancy that practioal 
opticians, like Mr. I^ncastec and " Prismatique, 
mil view tho repeated rubbing and cleanmg of % 
valuable object glass with any more favour than 1 

As Mr. Franks criticises (in tetter 21925, p. 1471 
the reproduction of his drawing of Saturn on p. 12», 
I shoidd like to ask him further whether it fairly 
represents the inner outline of the crape ring C ? I 
put thisquestion because the ungiaver has shown tho 
crape ring aa of absolutely eaual width all round, 
in defiance of perspective, and as though he weM 
giving an iaometriml projection of it. As amatt«» 
of ^m, I always see it decidedly wider in the anus, 
its Inner edge being much nearer the planet s e^ua- 
toiial limb than the woodcut shows, and, P<>aBib^ 
from insnffident optical power, not forming a ngid^ 
continuous elliptical curve with the part crossmg 
Batom'a face. Cassini's division, too, is much to» 
narrow and inconspicuous in the engraving. 

And, apropos ol Saturn, I shall be debghted to 
furnish Mr. Mills (letter 2192S, p. U8) with an 
outline of that planet under its present aapaci, 
from whicb he may cut a itendl phite. I >aui^ 
however, beg him to wait for another fortnight \ 
I inasmuch as 1 have not even a pair of compawae* at 
I the place whence I am writing. I hjpe to be at 
' home by the day on whicb this will appear ; but 
that will bs too late for roy preaent letter. 

I may say very l>riefly, in reply to the qneatiOB 
' which " Sigma^' puts to me (in letter 21935, p. 
' H9),thatIhavewicneasedeihil>itionsofmsBnen^ 
iu which the volition of the operator was (a^ft- 
rautly) the sole motive power in the prodnotioii ol 
various effects upon the subject. Uanom, I IwTO 
•sen a lad in a eatal^itic or qoa^-cataleptlo coadj- 
tion support a pretty heavy chair atam'ilin|lb 
foi a tune duing whioh I, apownfulmu, AonU 
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sorry t 



pricks of a pm with the 
rtolidity. I poulil, how» 
whether theeo phsDomeiuk 
of tnuniog, and purtlj subjective 
exhibited for payment, aud we kr- 
of thoM who dupUr such thinin to 



orl to endni 



jst imperturhBhli 
ver eatiafy myself 
>t partly tho resol' 
. dire. They wan 
ir payment, aud we know the ieudeucy 
..idiBpUysuch things to "aamstnatum 
Leas fortunate thin " Sigma" in all the pri' 
maameric eiperimenb I erer made, 1 carae __ 
mutely to the conclusioii that every result I obtaiLed 
»ra» certainly a mibjectiTe one, and that beyond 
raccilina the neceaaaiy mental eonditioD of atten- 
faon and expectancy in my patients, my own share 
in the matter was ml. I only give this, however, 
^uanlKm caltit, as my own pers^ia] eipetianca. 
A Fellow of the Boyal ABtronoioioKl Socletr, 

STABS IN CAMBLOFABDALtS— THB 
SPBOTBOaaOFB. 

[21354.]— Wmr respect to letter 31B.TO {p. US), 1 
wonld just remark, at the outset, that, because a 
certain doubts star doea not appear in Wehb, it is 
notaofoto jamp to the concluuon that ' 
Amidst the vast number of doubles at present 
known, those in '■ Celestial Objects " only profess 
to be a careful selection of the most interestiair 
Possibly the star referred to may be S 307, ah. 'iita. 
+ 69- 59': 8'7. 10-5 : 42'e' : 5-1'. Should this not 
sgee, rf Mr. H. will examine it again, and carefully 






, epoch lsao-08 : and 3l 



estimate its distanu. . 

decl., from S3B&, also „ 

«nele, I will try to identify it. 

The lat«t meaauras of E 100 that I can flud 
those bj Seabroke, of Rugby Observatory, 

fOUOWS:— 304-<l''. 1'FilV' cnn-h Hiao-HB- ....I -Uii 

t-30', epoch 

When speaking of 3truT^' 

"S" tothanumberP There is. theu. 

gvB tha constellation, or even the B.A. and decl. 

Oie Slruvian number being sufBdent for idenlifica- 

I regret to say I cannot see my way clear to 
■endingadescriptionof mystond to the "E.M 
I* it wouU involve a rfiojram, and I decline ' 



findsc 

ildMr.Tearaon Clattt , 

, .ttompta 

promiDenooa ? My spectroscopB is a direct 
of 5 priams (3 + a) ; and gives very brilliant 
spec&a with the lljin. telescope. Wbon nvi 
the BUD an observing teloscopo is fitted 
then clearly divides the D lins. I ha 
servBisl occasions to catch the promii 

without suocesa. I carefully (olJowed . 

Olreotioiis, bringing the slit accurately in the focus 
of mirror, and ibcussiug aharply on the line which 
•eparates the atmospheric and solar spectra ; but no 
bnght tinea conld Idetocl in tho former. The itil 
' tried both radially and tangentiaUy to the 



IfeneuiuB ff almost up to the woU-knnwn spur 
vrhioh projects from the S.R. wall of Gaasendi, 
MetseuiUB 3,^, audtheiraterlet/'areconuoctodby o 
prominent bright ridge which stretches in a bold 
sweeping curve toworts the V.W., and tlio cleft « 
it the bottiim of a shallow volley on the £. 



side of it — one i 
surface of such a close 
and a rill. This ridge 



innection between a ridgo 
prolonged on the S. side of 
y \imv witauui Its accompanying cleft) and forms 
the E. boundary of a kind of bay m the Mare Hu- 
moTUUi. very similar in character to Doppelmaycr. 
and, like the latter, prescotin); all (ha anpearanco 
of having once been a complete formation. The 
dotted line A, A, ^ marks its W. boundnr)-, which 
under oblique light is plainly indicated by a 
dark bond much deeper m (one than the cotaur 
of the surrounding Mare. A low mountain, ii, 
probably represents a portion of the nrigiaal 
wall. Croesicg Ihia bay in a, meridional direction 
is a distinct clef t, Doppelmayer p. which seems to 



B tried < 



limb, with 
C line— but 



and wide ditto, and with i 
ruby glass— to isolate ■ ■ ■ - 
lO purpose. I ought I 



»iid 4Ju . . 

luilliauoe of the spectru- 
tlie fault lie in the smoUn 
•What? 



endure the intense 
with full aperture. Does 
■sa of dispersive power, 
W. a. PraukB. 



OAUELOFABIIAUS. 

;195.i.]—TnK double star I referred tc 
ifl JQst o' direclly following that ata 



Edwin Holmes. 



kdd R.A. 26" and distai 
weather renders any 
less. 



■BZ^N0aBAPHICAI.-CIiEFT8 ON THB 
■. BIDB Of TBB MABB HUUOBUU. 

[21956.]— Thesb remarkable olefla were w. 
■een between Jh. and lOh. on October l'2th, tbe B. 
wall of Mersenius being on Ibe terminator, and c 
published drawings faU to thow them with cleai 
nesa, on account of Iho necessarily amajl scale 
adopted, and omit some which undoubtedly i 
1 herewith send a diagrain of them mode a 
telescope, together wtlh a brief description. _ 
longeatand moat diati net of these ckfts la the great 
Gassendi rill, fi, which appears to originate at the 
toot of the ndge counecling Metseuiua with the 
Rmg- plain if, and, passing Mersenius C on the west, 
to extend fat away northwards into the region E. 
ol Oaasendi. The cleft i was tmeed from the 
N.W. woU of il, in which it makes a very distinct 
notch, to the ( side of a ctatcrifonn object V, 
ffaversing on its way the craterlet in. Commencing 
On the N.W. side of tho small crater E and pro- 
ceeding towards the N.W., a third deft, ij, was 
noted as very delicate. A fourth cleft H, origin- 
ating apparently at the aaterlet /', was traced 
•«tDst the last, and, after pasains through the object 
e, nemed to terminate at v. A probable X. ex- 
tooiioD of this aloft (also marked iJ) is shown ex- 
tending to the mountain maia, Qossendi a ; but it is 
not clear wbother it does not belMg ntfaer to the 
deft E. The £fth deft, f, mi obteirtd trom 




or depressing; tho Icv-'l nf (he sea, and by conse- 
quence tbe heights of tliu tides which traverse it, ii 
a subject of instructive interest and of much proi:- 
tical importance ; and yet it is one which few c&ra 
to inve^igate thoroughly, and one in reference to 
which there prevail very widely -eilanded miscon- 
ceptions. A cursory acquaintance with the facta 
warrants pn^plo in araeriing that "the tides 
are greatly iiifluenced by the wiucls," andif by thii 
eipreasion ia included iiuil i^nplied that which gives 
motion and force to the w iu da. namely, barometrio 
pressure and direction and gtccpness of gradient*, 
the statement ha.i in it a couiiiJorable amount ol 
truth: bat a distinction niuHt bo drawn between 
the two effects. Tho tempest hunying ovw 



huge foaming billon 
mariner, and to that ii 



renU of 



a iwi 



. sUp, 



cessure, which 
a down an im- 
olter the se«- 



ohject i Another weU-markrd cleft cut) 
through tho W sule of Z and ends on the E. side 
of a small bnght craterlet i, which ia suTTouuded by 
an ill-dvfiuod glow. A second ridge, '1, extends 
from this object towards the N., and a third ridge, 
I, lies on the W. side of it. On the E. side of the 
ridge which connects ji and /are two ahort I'letts. 
r, ii'. which, luiviug a oommon point of origin S. of 
out like the bticks of a tan to tbe X. wall 
. .'.W. wall of Mcneniua .1 is u 
crater-rill which appears to commence at 
ch referred to above as fbrmiug the !j. 
termination of tho c!uf t E uud, crosoing tlie cleft y 
it right-angles, to Join the ridge aud cleft '^ at the 
pointy. My diagram is on loo small a acolo to 
.1. .._ ...,. '-Xeisltiug feature properly ; hut it was 

tl Hector by 



/, spread oi 



Colver, powers 3.XI uud JWJ. 



Thoi'. Qnryn Elg-er. 



KempstoD, Beds, 13th Oct. 
THB WEATHBB AND THB TIDES. 



mcnse inclined plo 

level, and thus to priHiiico on our coasia an m- 
creaaed or diminished range of tide. That this is 
the case will itppenr at once from the circiun.- 
stance that very often the tide rises or foils be- 
yond its predicted boundary when no storm a 
present .it all, tho only ciualniining force being 
the altered pressure of tho atmosphere, as showit 
by the rise or full of the mercury. It is perfectly 
true that in this respect the ocean is a wxtor- 
barometcr. ami it ii to be hoped that the tima !• 
not far distant when more ntti'iilion vrill be paid 
to its iudimtiona : yet, in order that correct 
prognostics may be maile, it is absolutely neces- 

--•--■■•-- ...J-... -. .1- -ia. ^ouU 

itmospheric condibont. 

.■nnblen me to say that 

, .;fficii'nlly, so that now; 

on estimate can be formed withiu rery apnroxi- 
male limits of tbe h'^ight which will be attained 
by any tide from the ut>served number of indiei 
which were retiuirad to bo added to or subtracted 
from tbe tabidated height of the tide immedi- 
ately pwoediiig. The meteorological aspect of tho 
wmthei is perpetually varying, aud a reference to- 
the charts daily published by the Weather Office ia- 
moat useful : but in order to get at a practieal 
resul^ regard must be hod to the actual deviation of 
one tide after annthoi from the speciSed height 
which bolonga to a spcciliod height of mereniy with- 
a level gradient. Fori'xampla, I take four tides in 
auccoBsioD correctly computed in the Admiralty 
,bIoB for Liverpool. 

Calcd. Obsd. Bar. Wind. 



Rvon. 2G 2li 1) 



slight. 



■iatouce ia still observed 



this case we hire a steady barometar at the* 
itandaid height and a level gradient. But now I 
produce results obtained wiui a barometer high, 
but steady, aud pressure from the north, bj which, 
therefore, the sita level ia depressed ; and it is seen 
bow continuouKly that depression is maintaiaed M 
long as tho atmospheric oonditiona are stable. 

Cole. Obsd. Error. Bor. Wind. 
Date. ft, in. ft. in. in. 

:. Oct. G. Mom. 31 -i -a 10-5 303 X. aliaht 
a. Even. :>3 lU :!3 H - a 304 „ „ 
7. Mom. 23 Oil H - 4 30-6 „ ,, 

7. Even. 22 Id ii G - 4 30-5 „ „ 

8. Mora. 21 3 21 a - 4 30-5 „ „ 
Again we select froi 

:tion, and the same poni 
hen the barometer ia low. 

Colcii. Obad. Error. Bor. Wind. 

Date, 1333. ft.iu.ft.in. in. 

Aug, 13. Even. 2(1 21 1 h 13 2S-8 S.W. strong. 

H.Moni.20 ill 10 + 10 i?-^ S. „ 

I4.Evcn.il 1 ±i "i -,- 10 29-0 S.W. „ 

l-5.Mom,'il 2 23 3 -t- 11 l!9-7 S.W. „ 



bu eipectoil, iuaaniuch as the water expelled from 

9 cegiou of tho occau must at once bend ita 

irao to another, nud oil miiti<>ti raiiuires time for 

accomplishment. Itn the lumo i>rincipla,at the 

season of equinoctial tides, the lowest ebb la that 

which occurs 2^ days buforo tlio highest tide, and 

which ijaiiitdiit-ily preoodei or fol- 



lows 



James Faara 



I, U.A., F.B.A.a. 



PBACTICAL NOTES ON PLITHBINa." 

[219.j8.l-Is reply to Mr. W. Fyfe's lettej 

(21910), I have only to say that t have timplr 

shown a distance pump, and for on illustnition I 

have need the flgurcs, any, 30(1 yards and 18ft. 

[■ilO.iT.]— The effect of atmoaphsric jressure, Here Mr. Fyfe has thought prober to tett^iiiaiiiiuii 

both as iBganls naputude and ducotioii, m miaiBg ' an nnnnrimssn '\iikto ol h^oibbb!!. Vn "i:!!!! 'ohl^ 



ENf;Lr?;fl WECHAyir: ax^ ttc-sle 



17 STJSSCXi Ba. fTH 



Our. », lua. 



< rluui nt-lffut 



. w^r-^-ii - 



■tniluii; Mii4i 1111 ••iiKiiiii iir|.iiiiil. W'.'..A -ift^^-.y t 
|>lunitn<r •<! ■iilUiii'iil hmu<> ■»•! -L::! V. w',.-k . jt St* 
■nn>'liiiu> ill «iiilitl>Iit |ir(>|>'<rti'<n b, tl.a* r-.<, ...--4. i '.^n 7~^ -ii > 
Citiitpihl UutI I lntvni.aMififTf:i:ti\ in L.J «r'l..aH V. A'-I'-^in 
iHMhlniinjiiili.||JKi-iit wiikniiii t'. mttiM t>^ {.<:£,;, ■■ t- ■- -^ '^ 
ill i|iln<liiiii wiUi'iut tuj karii.f; tr> rjt.tter |*^M ^r-.:;:'-*- t- 
«Wii]r iMrhiutf wkII- known 4':UJ«, uni ti.-: wu.-.;^ -^-rr* ovj~ 
iKHtjr <if jiliyNi'llH. Wlikt il'>^ it lutt-.r J I LkT4 ^^ ^.j « •< 
Ui)tIiiUiu>'ii«'liiniUuittL'i|iiuiiiiui'! ;^'ini'.«& '^ .,,." s^- 
fllbd with ft tiitoi!pumiii tvi-rvb^ly uir\r,^ r^ ..^^ „ .j^ 
i«aiJiB|[UHiutiRlii kiibtn whftta}'ir«api,u^:i>. u^ ^^^ -^' 
•bii knuwiiliiiw bi till a iiii>« '/—V tu'., miML-.^t -ji^ • V^t 
lw*bi|ttii liMiit\iit',rtM ]ium|>i, uiill, ua ii^u; — .^— -<. 
nt Uw pump in (lunatiiiti, ny tliat tucL 
. ... . .... ....... J ^ ... 



, Witt ii alt^ imfimt b 
■ —l y M nii i ii iiJ — ^ 

aii>^7 3f rw ja ft fair ■—Inwi o( O* i^bal bod* mb' 
I ■ ■! ni ii»jj iifHi riiiiil B«iatUian^ 
->^M»«i|i>aB: Xsl W ft ««iT Ibc ■>*. Hob 
r ama^-«— »eri |7 itiii «il— i lUiiii 

-^'-* =- » DU 



WBulnl; but lit thia stanJ. 
wiu)[ktii(l |d 
«wu wriliuf 



I will tptkfc '.■ 




IS, It In iKi „ _ _. ^^ _ „ 

— JI am ocrtobi that 1 ltiT« tail !.Ji:cit^: „T--;i4-^' i™^ 

lo iottruct nny tliuuiilitful loRcJidiiic. JUn I ..-JT rs^VLT^ 

not u>nJ tlvM w..r*t- that i: k-« I* ■■^. "^vt:-'-" 

WDJalitul Miflliiitiitlr U> tMiiW t'.t it.:l.:r^ k.; -"■..; ,-■-'. .j^_'. 

■ fair olluwiuii-c loc p'lUtiui t!i* ic«cr ;:.v, \ - V.'.; .-. . ^iv- 

Pylo liuvo mu to my !- W'juld li.] La?.- ir:-: ^:t; li* ' " = "r - ■ ''•i 

woittht (jf pluii|{i.n fur •yitamii* '.i »*Vr a^: ■■~:^-. " -.^ 

Tnun].wnuiitii>|;fi<.iiibiu:6.otKi :"'-ft.i It:i.V-^J ^"' --^^' _ 

Uutif I w<:r>: lu iW lo m}' MMi«!I* w. :M ^fJ.'M -il :.. N T c 

»My liiiiit"il. ftii'l my artii-l.t '«l.i:-. I t- w (f.t.- -■ ^- »- i- --»**; 

Hdu- too loai;; wuMUBTu b; .<:n-..<i J. *i4i --- .. '-"— 

AUoimie to lull :lr. Fjfv that L« ;.*> cj>L'i;a:T j^ --„- ^'-iiv. 

onof^Md that tUu tliiofc tao !>■■ BuwiE t J Wi^K. ftb-'^ .. :i~ t' i "* i 

ke hftviuK •"'til ill tM ttrticb iu 4i.< ' ■■ - - 










1 would lis taktii , _ 

a nut tliiufc liimcclf in-Uvr tL .c 
It U>U tinijJ- (tu.iti' .: 



•.•X:: 



at.aiBiih. . , 

Scono of my tlruwiiigii would la: i;!-::? ' 

UiiDKi if they wero all drawn to f ^.V. 

because you wtiild u'tt be oMft t4 iiiin r^ilv 

partR; IwHidtn. Dicre tk not tlia > li|,4,t'. i>t r-'.' 

BDCli wurk. Tha drawiuj^ aie iJiuiht 

the article, and ;-•.— i. j * : 

DOrluiTuIevi:) 
With regard „ 

coluam 'i, which Il>ave 

the ubhiiou elKjiUd hare b« 

aiid if ijrintecl a* Mr. Fyft -taH 



iutuiidod for lUr^t . 

hiut«l>uc)iatL::i3 



tgai».^diF iiifil to ikMd^ lU 

. W±Mk WV Cd niltt, HMl, Ml«n^i 

Biftjalvbftt '^— —•*——< -np — — r*- 

."^ ':rli^-~i:jnV-=7'-^.-.I^!i'iZ'iri7^r^i2il bes* .-f'Aat im^ ■ »«■* wM * JfcwB 
i^r t.'!: il i^ivKr Jr:-^: ^':Ti":-2T'iii»:: ;-":=.- -t±« n=t icih Muron^ tta feodr. 



mitlak': at cnrt ra^^'ta :t>.!.i 



unlhutit 
tteiirci ul.. 
irnk^tiui 

326-3(1 f>r a ':ritt. 



I»-1jw. j:.. 

■Mi- ' 






ftltUou^h li )ij3 jut 
tlie aljiiv.j C^'T'.-i I c 
thm i> ft ..lir.n'nor. 
ciiigma, and tUl ui-:wLtr.rj.hb.i.: 



Now Tcfi-r til liiii' ■2^. i:i:i.t-:.j 
I^S of his IftU't. U.' ti.-.;.> ivf 
water cnliimn not luirii.;; ;',..,• 
tbould I fi\e "thii pinct V'>-'.i::. 
depth, Jci." !- Suillcii ht it i. 1 ■! 
■uch ii the tMi; that i». lu-. 
loftdunaru ucriiuiutr I witli ti;': 
natural iibil'Wii'i.y. Sjy Gil tl.-' 
iadrawii lK:t., i.'.i;2i.nlal'ii>tuiK-i 
22 + IH '- 4'l; viy tbkt jld Vil'-ritr 
■iie uf sv^'ti "1-1 "i* I 'ill., wLifb" 
dly diihuig- ;■'-■■'/ g4ll..ii« 1-1 
(Uiqiivi. till.' b irn t (•> lo li:i. : 
tmvi.-l4Fta<']i''<d'ii' l(t. |)fr f..-. 
tho pTj'f'udi.-tilir h-i^'l-l w- }i-- . 
h<in«iutal di.>tatici: t..bi.'-J''ft.,]/'i 
of tbtf ptmiii, siy. fiT ai^'iiiiii 
to iiroiluw a vibicity of 2ft. iM': 



to.Ldi'..:.tiii:i 



trd t 



ondv, wbat tiiuv ir t1ii-n- fi 
chick I/i cbKi', watvr t<i itatt, aii 
I bayn diiitiiu'tlv ttitvil in mr ui 
tbat to effiKt a 'ciutiuuouii riiiium, tli- LiiiuiJt. miut 
be worked (wlim gn'mg tlrf bark «*rik'-' Ttrv 
niddimly, Uk..> m many huatrln •. Tlii^, I k a.'BrT 
■honlil hiive licdi nuWiviit i-T uuw int ::;s*ut 
vlumUr'a li'.y to und<-n.tiiiil, :iiid wliy th- ques- 
tion ii hers riiiiml is ivul my rOLirr.'1'.'.i.»{oii. 
Speaking of mimctiliim. I K-n tli i .■ U a inl-tikf 
by jniiituis niiiiuto for ft^v.u.l - 1' " Mr, rtf.-hu«, 
1 am i,lcj.*.il tn ny, if.intunl cut. II-,- ..I-^ i-cn- 
kuidly tvlli IIS tbat ws rainuit jrit u V.„.;;v -f -.ft 
per Kcoud tbrvu^h a AUiitim riti". I :i.-v<^t Kiiil 
wo could ; but W way of illn-iT-ttiou in. i.r-.mp.1 
"a column i.r itM. I't'utf, wh-K.- i>lM'ity is ;!<)ft. 
orr m.i.,-'t (whi.*. of coi.™.. we ■» kn»w •U-niU 
Imvi! U.-ii nciiMi'l) wouhl, if suddeolf clu-^ki'd, kc " 
Sow- wilh reganl Id tbe pump tiU..-;.. Mr- Fyfe 
■tatPS tliat •■ thiy all n-tor lo product* at-^iu (lu: 
baud, n»l a wcia ou Iho tail pipw, m wl;-it rarl 
tbe atin..«iil,.iT or iriilioii pUyH in tbe matter." 
Kuw, with regard to the aluivtplieriu work, all(nr 



LIFE A^'0 XA.TTES. 
iaa'(^ "-.I't'. ■> Jy "V.Vr.'ll."' :: 



r.=.-!-i M.£=. '■-•^■.^.■t liricf. empt **~~^ flii hGw d a 
LT MT. lir: '-T=< —"-'— BUKb ■• ha Bfty kac todsv, 
Aj-:..'-ii:, Li-Jjt £>^cf Hk. it i> >at ^ttUTiiliMtt 
f; V k-r^ r ■j-^f.-^'-' hTutcBs to talk of tte joailife 
-t. -.[;•! F:: -fr^i^i^MU of Uf." ITbs Sb. Ony ni ts aa, 
, .1'. ^:=-.^ "f: =AT u>t luiie in 7d^ tBe siBn£,ilPif 
: t: *J:.^ T^Tj *»:; kew fiz etntiuka ; hst it ai^ill «■• Id> 
, i: ■ " T iiii|,lit iiith I a aal fii|Miilj M fb 

;.! . i^i uy »=..« w;idj af tc- a propoaMexniMBtoBCMi 

: T': '- '"■* -- i ■*T;Mr .Jaki T»iiie' hu< 
;.-.l:ir.:t::s. rCIIi.EJ*" 
^>. ^l.:^.i£tA ; be: I am ocit 

I jf^^:zi win b> 

' £-:«-. ans bffoR tbe di« q 

I; » T«7 Bftturs! Ist ■iiiiiati intoJ »|b>aMF 
.'-■ji. b-.;: y:E»&irat KaitthcpawaKMBaw- 
E^^lfr. <.<nT £^Q^ to be ftb^T* aM^da^tapH 
'::^. Wet^iki^w w«lliBon^K)i^aftt*1Ub 
' .;K^tifiepost4iiica.>adbc moat know tt*t^ 
luc bilvMS tbe organic pradart and OecmmNl 
m;:^ it m Tut ai to W oculr nteito; mO^ 

^ wL: wacM nothing but bii ova ^MBBftieB Id 

—--'*■ f .^1:^3 u hTpc*b<«ii oo. 

~*' r>-r »'.if cbenuKry mftj ba iadqaodaol vL kfa ; 

j iir?':: fr^m* their »swii«l ».l— «rt» I tm qaik 
rl^s wr.^:=f j ^-air :o admit that uaa day wv Bay naka apt 
-'■-*r i5 ■^' [ir =: :^*rbon. bv.inigni, aadeoerfy : bdngKMI 
,vf"fV:a rl^ ' "r'' '^'■'" >'-:^tau«. a pcodnct of Tital neaMM^ 
. *' - ' !r.'; rrgaiuMd at linnc- Ws mi^it Bftka a|Ma 
! w.':-|L)i^r. 1 ' >:'-k fibi« for all I know; tb« dk AkaallMl 



L I '.-al [cpea br tbe hTdnahtpnaa; ' - — 

" I »:lk. aai. ni oonbt, caaU napia it. Wa and* 
J ' .ii». in ctlli;i«e, ny- ooctoa Abm, B>d, no dcdi^ 
r ' ::<Ui frcun ii reprjJiu* ■ Jf^, b^notftCottoa* 
' IiLt«a «bre. btcaioe thoa — — — '- 

\\-:^sa-. fo wc might Makt 

I ch,«mical suba^nA. yet ba a 



1.1 b.> I 
M t: 




'V% 



[ r^ui. 3 



hr 



.._il lift 

itu.i«an,riysiu"F.T.<'-.ir.il Mithr." ulr.:-'- 
■■ Xljw i:i 1-,- »im? m.u:n:>T a ttr steam- J-ct 
..cuiiie produftfl m^.finu. n div> ll.-v ircan:.- f :m- C.r»y has nid. Ui- i 
plivalliuof iiirN'-t..:id:<wp.imat«rlili 7Jodiire indii ; i^^ mow dear \--. 
animal body j sum t.-f (flei'tf, »-• iut'-rW-'-reu u tC' p:i:idple difffiine 
bK!'jm.< a unit, au-i is tLtn ^ a* cali«d il>int. i>al. ' that tbe remoarti 
OKHiEht." with the admisak 

Wrfl, if tUc aciinn of the Ftnm-enfHne i* t.. before which all .. 
explain tbat of a liriog thinking man, we most stand silent, in ouua 



:L( human life'-eadowad wiUE thMiA^ la'fl* 



pon^Mad ol nlilia*, bat ■!«>• 

e7tod» hjwfclh Wlh, *Mk ft* 

Lte mU opable ol aabdrMm aad M^ 

n. If il i« aiTii, W way vS )Tf»iiftrtu«s »•■ 
has said. U'- tsv^> rr ia " nlTl ITud.^ <■* 



u ifOLjrana. B'lt » ^ 



EKGUSH HZOHAHIO AND WOELD OH BOIBNCE; Ko. 970. 



maJte-btlisTe oiplan&Iiaui, in order to pretend i 
wa midentuid all tliiiig* ? Say that thought 
— '-■ ■■ -atlifo- ■ *■ ^ 



tioand to have 

' '" " ttendthat 

a (unction of i 
', that cpirit ii tha roiult of oi 

_^. D of force -endowed niBteiul*. 

. — all theae hnt/oruw n/ iroirfi iiilhout a mconuifi .' 
So thaj BMiit anyone to foim an idea of Uie 
thntga theniMlToa? Truly iro may ny of tboea 
who Hhaa wrap ap theii i|^orance in sounding 
phiBiea, " Who ii thia thai darkeneth counael by 
woida without knowledge?" Sunly it ia truer 
wiadom to aaceptsmyBt^,tbanpretend to explain 
tt ky a form of words couTeyiug no idea*. 

Tar, let ni look at this a little closer. That 
hj»dnth bulb, for inatance. Why doea it derolop 
i^ a plant F A child might anawer, Becauae God 
nwide it to do ao; thB"pi«at German aoientiat " 
lalght anawar, Becauaa it la an " organic coniplica- 
tiim of foice-endowed matcriala," wboae potenti- 
alilj tenda by iuharited deTclopment to that reault. 
It Knmda wondetf ully laonicil, but the acieutiat'B 
like the child 'a, meaa* exactly this : it doea 
But the ohild's anawer baa the 
a humble ndmiaaion of ignor- 

.. . ., ia a claim to pretended Imow- 

Icdge— the tctt Worst aort of iguoranee, 

A great deal of the difdculty aniroundinf the 
ocaie^tion of life ia due to our habit cl ra- 
Mrding each thing aa an isolated indiTJduality. 
WadotheBameinphysica: in thia latter case, how- 
mr. faiu adesee rec^iua«B tbat there ia no auch 
tn (touted object. Everything eTerrwhere 

aj4 . f«**<rf4*t.%».L;.J.4hl.».£j^^»..« :1.A.K 



whole, in whiiJi ereiy part inHuences and _ 
tnflocnMd by all the reat ; hght, heat, soiuul, all the 
ndiant forces an for ever truumitting energy from 
point to point, so that we may compare the ntams 
of matter to object! floating iu an infinite ocuan < ' 
Mwrgj, Extend the same conception to life, ai 
Wtt mar realiae that each iuiUvidual life is not 
couplets and iaolatad unit, it is but a cell, a leaf, 
flower upon tba taee of the influita life whose strean 
an the aonrce of it* own vitality. 

niereare tbnr theories of existeoce which include 
all the poasible docttincs of life. 

I. The Lucretiaa idea of the fortuitous con- 
course of atonu, drifting endleaaly through space, 
„nit: — 1 fj oolliiiou and iiro_>inquity, to fom 



theoi 



3. 5^0 TO 



J the Weatir 

[Ood . 



DDjoint actions z 



creativa spir 
latter, 
in, very definitely 
nfeaeiou of Faith, 

. . .tct uiU of iKihiiig, 

the world and all things theiciu." 

*. The Vedic doctrine that the infinite, solf-coo- 
talned and all -containing one (implied by their 
"Om" aa also by the " I am" of the Jewish acrip- 
turee), " willed to create various beings out uj fiu 
oimairme luirtMiee." 

It la the first ot theae which ia anatained by each 
wiitera as Biiolmer and other pure materinlistt who 
endeavour to convince us that Ihougbt, coDsdons- 

""~ — '' —'" rise out of the association and 

f material atoms having no 
ill, Thia is the school ot the 
pntely materialistic evolntioniata. 

The last is more like that of those evolutii 
wlio recoguise the utter incomprehensibility of 
natim and exiateooe apart from the action of 
ndnd and will. They aee that the " organic com- 
plication ot force-endowed matoriaLa " of the other 
•ohoolBneeda the coutrolliug en^iiter to make their 
aetion couceival>le. To them, life,, aoul, thought 
■je not an incompiehenaible product of matter and 
energy, but an agency supcraddr^d to matter and 
energy, which caniea these out of the non-vital 
domam of physics into the higher order of n 

phjiica. It IB because the so-called adeni. 

metaphysics ia an attempt to describe and define 
that which is by ila nature beyond our comprv- 
lat it has become a mere wildemeia of 






_ -id written thoa far before the appearance of 
No. 960, several of the letters in which ore thus 
aiuwered in anticipation. "F, W. H." {'JlOSfl, 
p. liW) endeavoun to explain Biidmer's atsam- 
engine ideas, but hia eiplanatiua will break down. 
Hestyathat the meaning is, that "aatheenr'~~ 



, so does the 



: "aa the engine 



uiought," EvensOithatgi 
la motion. I know that til 
andmuatask'T. W.H. ' 

undentand what thia mi 

What is tha brain 'f Ton see the whole qnestton is 
1>egged in compuing it to the alMm-engine. We 
know that by the ateam-engine BUchuer means tha 
merely physical aaaooiation gf matter and (bros ; 
Imt the brain inelndee the agent about whioh we 
an debating, that agsot whid I have oompaiad t» 
tbe engiaeer. But than it a man tnttdamarial 
dJrtfneQon: the stWHii- nwiiie^tee bX froAmmatim; 
it amply banaform* motion. It priiMm nothbis ; 
It «nlj oirMta and appUss pm-euattng Hteraj to a 

panose eoDtrolIed, ~ '■ '^- " 

andwiUof^-'-'- 



of , the orjianic en 
the brain pitnh 

i the Btoam-cii|;iue, 



in^ through, but indepeuden 
pUcation of materials. Di 
thenght : it posaciaes a crca 
com^rable with any action 
or with any nuxterial action. 
Energy is not matter : c 

action M matter. It appeal. . — ^ — 

something inipressiK] npcu matter, intuUigiLlc only 
as an eSoetof will. Buteiiergj' ii conceivable onljr 



)lvo just 
crted by 

attribute to a^YretJi nCfnt than U 
some latent function of their own which only comei 
into action in the form which wc cull hfe, aiic 
whicb every evidence we have proves cannot com* 
into play spontaneoualy. 

Let us give what functioDS we may to the idea! 
matter, we have to explain Iwhat 'sets tliis (unctior 
ot -'life" into opemtion. We onlv put the diffi- 
culty a little further out of sight by attributing life 
to a function of matter itself, iusteud of to some 
agent as distinct from both malter and energy, 
while dependent upon both for its miiuifeatation, 
as ener^ ia from matter. The quotation from 
Haeckel in like manner begs ttie qucstinu ; he aaf- 
" Our soul lite is iudiiaolubly bound up with t.._ 
organisation of our central uervoua Bystt-m-" He 
does not know that ; by no eilort of re.iion or ex 
periment can be prove it. All that he knows i 
that his soul life does actually perceive its relation 
to matter and energy through hia oervoua systjta ; 
that they are " indiaaolubly " unitoJ ho simply 
thinJ^i, just as all the religious ideas of mankind 
arc based upon (he Mi-/ Uiat they arc uuited only 
foiatime and capable of separate eKistcucc, Xi'itber 
the belief nor the thought con be proved or disp 
!pt bj the ovidf ' " j . ■ . 



and sucb evidence thu m 
capable of perceiving. 



The 



lie sepiLnite exiitci 
la syateai would bo 

, being out ot the 
y. Ouco we have 



thought 

each be succeasive stages of oxistcDCO due tn the 
adding of a new agency to those whicli cuuatituted 
the lower. 

If proof is aaked, none is poiuilite. It is all 
a matter of rcosoiiing from impcrtect evidence, 
is simply a ijucstion. Can we best account for 
comprehensible facta by attributing the.* efft'ct 
diatiuet agcnta of which wc Imow uothiug hut their 
actioDS, or to tuiictiouB of a Boiiietliiiig wliicb wo 

call matter, but ot which "" ■■ ""-- 

but its actions ? When w. ... 
the riaaticulc would therefore be the ultimate factor 
ot the urgomc soul life," bow much have 
vaneod towarila understand in g the matter ? What 
is the soul of the plasticule? Does it not come to 
tlie samo tbiiig as that which the other belief calls 
'■ lite ■' -t Does not Hoecltel himself ace thi " 
be saj'B " All organic matter at loast, if not 
as a whole, ia in a acnae gifted with a soul" 
distinction between this oud jay own stiitcntont (it 
tliu case appears to mo very sli^iht. I have iii 

Srctcuded to explain, tor iiutaucu, how tlic 
iridual human >oul is constituti'd. Ithiiih it iiro- 
bable that it, loo, grows out ot its proper i!leiiu.-nt* 
concurrently with the body, which niny be, tor uU I 
know, the u|>cncy of its growth. 

"Lamplighter" fJISIS., p. HHl) uitruducen au 
entiiely distinct fhmg. Clairvojiincc. so-called, 
baa nothing to do with the subjc-ut of traui'fLT of 
thought, except that clairvoyance ia probably 
only a miaconceived elfect of tni7isfer of thought ; 
it all oveutB, I have nlwnya found it to bo ao. Xo 
ine professes experiments on the transfer to be of 
any utr except aa enlightening ua upon t' 
of thought and oxiatence. But that ia a 
Bupreme importance. 

r, , ..■^, ,2lSS8l has anythi 

idt • ■ ■- 



nderstand, or wan 



utmost eiuiugti hi 

thenlore, only 

may ii™wIl-_ ttji 






■> eiitiiv." but I iiuiat demur to his atat. inent that 
ho said nothing us to the nature of tlijuiiht or 
uiuj. It is on record in vour valuable Journal 
tiiat ■ ■ Sigma " calli " miiiil '" an entity, who works 
with the seims like a wiirknuui with hi' tools, and 
I must really Im (xcU'Ud if I took tliut to bean 
explaii.itiuii of the " nature " uf mliuL 

" Sijpna " is uniuointi-J wilt clectriiaty ; now, if 
hecomiwsfS a " lutterj " ut ucrtaiu ulemvutt plaOTil 
together uuder certiiu c n.lilivM, ilooa not hare 
" mere multir"pr<iiliiii;u"fum!"> Will lie call tUl 
"force" an "vntily '' or ai;i:ut wivkiiig with tha 
"elemcuta*'? ' Ifciuovc the neci>MiTy oonditiona 
or dia])lace the vl>-uieiibi, ilitplririty disappcnn or 
ceases to act. It it uunujionftlilo to supjvwe or oon- 
cludethat iniiiilurlli'iught is a similar '* t<>rce " m 
" energy " I'ciiultin); troiii thu action of living biaiB, 
perhaiM by the aWstaiice i-t ukclrii'jtr uodorthe 
uect-siiaT7 couilitions, whii:h ulw disi^qieitn if bram 
matter m destroTed or thu cunditi'ms altered? 
w (mere m.itti;r) with tbe 



Do.'a 



\ pm 



assistance of an electric current become Mmlde of 
trauaniittiugthehmiuinvviii'iiullio-i'uiulmaet? 

BLiebner says, "Force and -Mntter," page 1ST: 
" Electric currents coustmtly aurrouid the nerves 
when at rest. Thew cnrruuts cuu-ii.', or become 
weaker, whenever the ncrvo is excited to activity. 
The nerves, therefi.'nr, are not the conductors but 
the geiiemtora of elcctiioity. Thia guueration 
ceasi-n with the activity of Ibe uervun. that is, with 
sensation or tho exert inu of will. Psychical 
activity accordingly was, by iKime. duliued as latent 
eleetrici^, and sEce]> an a relaxed function of the 
electrii'jif nerves ' Kxpori mental iniiuiry may, 
perbajis, lead us to a muiu intimate knowledge of 
psychic il functions." 

"non [Kaaumui," bjaayiugthis "must everba 
unknown : Iu tliat way all act ot iuiiuiry for 
'' truth " has alw.tya been oi)pased. 

The wisest iiud beat authontice may be entitled 
to our gii-ate.it rwi|ieet, whether aiicicot ot iu<jdem : 
butlut us also not fuiri,-et tluit hdiiio of tliu wieeat 
and bust arc known a^i aneh " now " only to their 
posterity, uuil that (iaiiico was made to recant 
■■-I tbt) rack hia upjuion Ui:(t tho earth moved, 

by tlie wisest" aud U»t ot h>>ly luuiiiaitiotia! 
F. W. H. 

[•2liHil.]-Is letter -mm, " Anglo-Danc," after 
speakiug of eell-diviktoua, makes the following 
iitatcuieut:~"Iam fully awaru of what totcea aie 
in operation during the gniwth ot tJie ceU. I am 
certain wc can iiroauceartitleinlly all tliec-iiiditloni 
of mutter and force wliich arc pruKnl uud activein 
tlie grciwing of the c»1l." The ralni uuumi-tion of 
knowledge ii astoiiisbiiig to anyone who knows 
auythiii;; ••! the Hubjvct. As a cheruiat und a ^- 
aiologist, I would caution reodera ot the '^ ErM!*" 
against acccptiu;; audi an usaurtiuu as at all ex- 
presjing thu viewj of Eeicntiflc men. At proacnt 
tlio clii^uiicil composition .ind structure of living 
protnid.iem cauniit l>'.i uaoirtaiiud. We buow that 
certain substaiin-B (iill>unieii>», Knits. \e.) can bcex- 
faucted from dead ]ir>it«|ilasm. und Certain empirical 
tormuhe have been pr^ioaed as rqir'sentiiig the 
ultimate composition cf dead ]ir(>lnii1u£m : _ hut at 
tho arrangement ot lliu utonui of llui different 
clementa nnthing is known, lli'isv »liu knuw how 
wouderf ully the proiMrtii i ut n rulb-taiirr are niturad 
hychanginic, oTmsligliUy, JlBatiiiniearraiigemout 
without aU.-rinK iis i>jiiij>.»-m"n, wll sii- how far 
ut pruH-nt tbe idiiviulu^ct U fr-iu u knowledge of 
th« uhumjitry oi lifo. 

With regud to tlie furcia uctuallv iit work as 
little in known. For ■x.iitiplt', liic unicellular 



.'liDiiiUitiit eurlmn 'likxide. «'> tliiit it is an 

, iir, in iilhtr wonLi. tlu-P' ia u niiiiiins down 

ut cneniy. But wlut luiriivtiLLT form 'if force tha 
•juergy, ]ic>'(tuc<id by Ihe eiiiiibii'tioii of the eurboa 
A its liBMiu, Ukcs, it if inii"ii+ibh' !■• *iy. \Yv may 
asauDK! that the ultiinutu f<irin is Ixal : tint it is the 
tcrmeiliute form, or forms, that it ia important to 

WiUi regard to the mroiid snifiiice above quoted, 

it must be obvious to oU that if ad uru aii^rvata 

distance from the cunqat'linvfrniiitlhi'iviisQtUtfon 

—1 foreea of living lualtct, wc uanuii' bi- in a poai- 

neither to arti£iiilly iniitutr th"m, <>rt'i niodiot 

dcnv tha uoaaibilitr ut Ibi-ir iuiil,iti«u in the 

■». B r H. 

OF TBOTTUHT. 



•ltjaetoftliaiialureotthouitbt"^i^nia" 
- *nitmiats- The willii giiw m his 




"Ut Mth tacts, and held 

liDBlight on the 
109, where ho 
' and mind 
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JtHoim (p. 30), and he has already spoken of tlii^ 
eii«ffnco of Ihia pstra-uialflriul piinciiiie as a 
" truth " (p. 3fl), and a ■■ fact " (p, Uti). 

Now tip only pn-<ibln inferoDce is a atmiling 
one, tLt., thnt here ii a fact aud a truth tlmt lire 
not irithin the donuiin of AtHenci-, laij. more, tbit 
this fact and tbji truth are nut tn " Iri.- known. " In 
irhat way are wa to dfiscrilif, h"w cuu wo cljarat- 
tETJM, a fact and a tnith whicb arc uulcnovii ': Uf 
oounr, there may he tuct? aud truths which are not 
now. uid will ho ocvpr kiiowii ; lint ivho thpn will 
»y that thoy aw fait* anil truths, and if anyone 
Vill fooliihly Tenture to say bo, wlint poBsiblo evi- 
dence can he offer aa to facta and trutba unknowu 
•nd nuktiowable to enable us to judge whether 
they renlly are factn and truths? Th^uthereKcniB 
to bs no earape from the concloaion that " Sigma " 
i> entirely ignorant of this fnct and truth, aud thnt 
-theiefore ho ii one of those '' ]~?opln who talk abnat 
what thay know nothing nbnut" (p. 29), and 
"auertaaa a fact what la uothiuf; but a ucitiun 
.bawd upon bia own preeumptiou aud iguorauce " 



(P-G . 

Science ia what wo know, and as there can be no 
fact recogniaeil oa snch until it i* known, aciuute 
includes all facta, ojid immediulely a snpjiuscd tact 
appean it ie the epeciul province of (cicuci: to 
iaveatigato and detenniu'i whether it in indeed a 
fact, and can be added to our sum of knowtudge. 
This ia what acienee baa to do with tlie matter. If, 
though, scieDce, u "Sl),'nia"delin(!sit, bis nothing 
to do with tho qnaation, then the iiu"Btinn relatcj 
merely to a notion, a apecnlative urerciao of tbc 
imagiuation, and to no fact. To hold an opinion 
nbant what is. according to ^^ Sigma," unknown 
•ud UDkucwable, surely in sabliinefy lidiculoua. 

"Sigma" is only just when he aava (p. 33), "it 
Is like tbc preaumptuousneu of children when the 
anatomist deniea the eiiatonce of some higher 
prinoipla." All that tbf anatoniiat can fairlysay 
la that there ia no oacertaiued fnct. no known conrao 
of reasoning, no available evidence, which pointa 
to tho exiatence of any principle otlict than may bu 
involved in the eiistenco of matter. 

According to Moleachott, thought is a motion of 
matter. ''Sigma" replies to thia by accusing 
Moleschott of prmuroptiin aud ignorance. Ha 
admits, however, that thongbt ia accampauiad by 
certain moUons of matter, -leomingly aa beat in. 
Tht'a it is cert«iu that there ia a causal connuctioti, 
and either thought and heat are cansos of motions 
of matter, or curtain metirnu! of mattnr canau tliii 
Iihcnoniena of hnnt and Uionght. When wo aeo 
that certain pbcuomenu and n-rtikin mntious of 
matter arc contemponmcoiu, what do we decide — 
that the phen'<]n<'uii cause the moliuos, or that the 



MATTER AND THOUGHT. 

[21!lH:;.]-\VirvN- one bcara tli.it vital fori 
nonentity ouri thnt tho brain thinks, one cd.Duot 
help asking, it tbia be 60, what, tlien, ii ■' 
of the wonderful diKuranca we know 
eiiat between tb>] living and tho dead F Again, it 
thought is due to the motion of brain matter, what 
kiiid of motion ia it '■ Motion cannot entirely ceoae 

in the brain at death— the chemical forooa ' 

jt that from being tho case. Is th( 



.page 
admiration i 
anything Ic 

evidence in this paragraph that your great scteni 
knows nothing at all about girts. I am sure hi 
cross, craiy, pro-occupied jtltou-, who is for eror 
npaliug spiders on his microscope and mooning 
irough hia big telesco^— au implacable old gT?y- 
bearded astrological wuard, who knows far mora 
about the horrid old woman rolled up in a blanket 
than he does of a dear, sweet, darhug little girl 
dressed in illimitable fashion, and wearing the 
"latest thing" in sealskiu hata. I con toll 
■' F.R.A.S." that no girl, young or old, would act 
those deceitful things. Who ever heam of n girl 
going on the stage at the invitatioa of an^ conjuror 
-r mesmerist, slicking the leg of a chair into her 
lootb, flapping her elbows, or capering aronnd the 
stage, trying to make " " '--'---- -■- - '-" ' " 



whether gutter snipes or nobles. I will n 
say what a girl can do besides dressing to win ac 
miration : but I will teU ■' F.R.A.S.," until 1 
leaves the cold, distant, stars of heaven to considt 
ear, warm stars of earth, he shall have K 



lu'lncei 



If > 



titutcs it? 



But why ahould I conclude that tbo 
matter witliin the brain is tbougbt, any more 
the matter in mntiou without thi' brain which 
veys the ideas of one anrnkertoanr.ther is thought? 
In a vacniun there could be no tranalcr, and apart 
from a matfrisl ergaDinutiou. no maniCealad 
thought. It has always appeared to me that the 
law of OiB conaccvation ol eoergy is fatal 
tnatcTialietic explatiatiuu of thought. It may be 
supposed that this law holds good of the physics of 
the brain ae elsewhere, and wben the jdiyeicul 
equatiouB oro satistieU, there is no energy left to 
ciinvert into thought. It is motion pins thonght. 
laatead of saying that tliougbt ia the roeult ' 
mattor in motion, it is far mote tenable to say II 
thougbt I' matter iu motiiiii. But is this ma 
riali-mi Why, it abolishci niatter by converting 
it into mind— all plLyaical facta aro mental facts. 
We arc landed in idejiliani ]>uro and aimplr 

It is gcuerally admitted that idealism cannot be 
proved to be false: but if we ore to holi~ 
which idealism diapcnsoa with, 



nthei 



t all, w 



lattri- 



love of approbation and 
aU girU that they will do 
There is at least innaU 



As for reading a young girl's 
' " F.R.A.S.,''^ or any other 



k Limerick Oirl. 



,. .JilS.] — While the subject of transfer of 
thought is " to Uie fore," I should be much obliged 
if you, Sir, would apare me space tor aqnestion or 
two on the above-named subject. I should much 
like to hear" Sigma's " opinion of the pheuomcQ" 
called by the Higbiondets Tai:ihiloramh. or seeo 
sight, which consists, I believe, in the faculty 
perceiving persons engaged in actions either future 
or taking place at tbo time, but unknown to 
person witnessing them. Were 1 to ask for 
stances, I have no doubt your readers oould 

whole No. of tho " E. M. " with what they 
heard or rrad: but can any of them tell us 
anytliicg as satisfactory as "Sigraa's statomcnts 
regarding transfer of thonght. He says simiily, 
I have dotieit." CanonyamoDg yonr countlesa 
laders stale that Ihtg l/mnat/rrt hare neeli any 
noccountabla appearances (for want of a better 
t«nn), whether confirmed bv aubsoquent events or 
It seems to me that' the faculty must have 
kind of connection with tmnsfer of thought, 
if such faculty eiist; but ""' '"' " " ' 



Dof ol 



Ctiarlie. 



EXTBAOBDIKABT UBBUEBIC Bl.'EEV. 

[^ilSCU.l-KsowJSQ that, in the interestot science, 
the " E.M." is always happy to insert general in- 
formation for the benefit of ita numcTous readers, 
I have taken the liberty to inform " Sigma " and 
others that, having heard of a case of very pro- 
longed sleep, I, last Friday, left Edinburgh on a 
vidt to the Ulasgow Western Infirmary to see the 
patient, and have bad that satisfaction. By Dr. 
Cameron, who (under Dr. Gardiner) hoa charge uf 
tho cose, I was very courteoualy aud kindly re- 
ceived, for which I tlius publicly thank him. Dr. 
Cameron gave me the Ward Journal to read up the 
case, at Bamo time informing me that the patient is 
a Highland woman from the Island uf Skye ; thit 
ahe 13 married and has three childrei "' ' ' 



a. Mclnr 



; that at 



is say, 






and has been 
«uri;id alctp, from which she has tiecer once uakmed. 
In this state she Ucs on her back and never moves 
a muBClo. Her pulse is SO. her breatbing foil, and, 
to keep u]> her atrength, is fed three times every 
day by moans of the stomach-pump apparatus- 
Now, howover others may reason or apeculate on 
this extraordinary phase or phenomenon of sus- 
pended power, to me it is a singularly cleor case of 
' ' lUj- called ileip 



»lrrp. My oiplauabon of it ia that, from 
rciiuirciHeiil of the animal economy, the p: 
yielded obcdiance to the call to sUep ; that. 






butiiig to it a property which wo dL 

belong to it. What we do know ia, that mitid is 
Bssoi'iated with a ]^articulBr kind of matter only 
for a time, and that the coniiccliou, once brokct, 
can never be re-establisheil, 

Miii'l is BO opposed to mutter in nil reepecta, that 
we sb'Uld require good proof indeed of ita not 
being fonietliing t'li i.i-rnj. J. A. 



['3I9l>4 ]— I AM a young Irish girl, jost sweet 
JS, And I 'beg Icnve to pniteat most emphatically 
Mgaital the aeeertioB of ••FJl.A.S/' yfbo, m lettu 



.. , 'lOHjerf the pel ._ „ 

that the over -solicitude of friends inlrrfered with 



:>'«(' ^i-uiait^nf the period of ordinary waking 



natural sympathies of the systeu. .. 

\Uflf : aud that this oulside pressure on an 
tremcly sensitive, high-prossod nervous system, v 
bkely brought about by well-meant but ignoi 
tampering with delicate bearinga, produced an c 
rBjt of the groat iialural law of toleration, which 
ended in the breaking of the balance between the 
sensory and motory nerves. From "'' " 

which are being acted on, thero is k 
nature recovenug herself. Meiuitinie, the lesson is 
suggestive enough of many things ; and, althouj ' 
"one swallow does not make a summer." it aj 
pears to me that one fact of this kind ia wortli moi 
to icienfe than a shipload of argumenta would I 
against it. J, B, Uorrixm, Surgeon-Dentiat. 
27, Qnoge-roAd, Edinburgh, Oct. IT. 



THE PANAMA OAMAI.. 

[2IB67.]— Tbo only comment neccfwary oi 
,/i=n _ ,Ei ;. «._ -he Editor and hiB i 

the Pacific bivaktbrou^ 



letter 

*2l5s2, p. 'l55, is. May the Editor and hia readers 

"~~ until the Atlantic and the Pacific bivaktbrou^ 

isthmus! TithonuB, however, reminds me that 

to be hoped they won't grow any older, for if 

tbey do, how terribly old they'll be ! It may in- 
terest yonr readers to learn that M, Dingier, the 
chief engineer, is convinced that locks will be 
lecessary for the following reason :— At Colon, on 
he Atlantic, the differeuoe between high and loar- 
rater mark is not more thanSSoantimeliM (23iii.), 
whereas at Panama, on the Paoiflo tha anngB 
variation in the height of the water is ^ mstm 
n3tt. 3in.l, and ia sometimes aa much ai 6 metrai 
09tt. 8iu.) Moreover, high water at Colon la about 
' e hours later than at Panama, therefora hsU 
I at the one place corresponds with the flood <X 
ebb at the other, and there may ha a diSennee 
of tide level between the ends of the canal equal to 
Jf the rise on the Pacific coast. By eompariioa 
ith the canals and rivers which omp^ tbeBwelne 
to the Bay of Biscay, M. DiogteTesliiDBtai th&t 
the speed of the current would be from five to rix 
milcB an hour iu the uninterrupted portifRU of tlia 
channel, and greater when the croaa lection i> 
reduced by the passage of a vessel. It would, 
therefore,be impossible to use the canal in one direc- 
tion, and very dangerous to do so in the other, so he 
concludes Uiat Co enable vessels to enter and leavB 
,1 at all states of the tide it would be necea- 
build locks at the Panama end, and he 

8 reposes to establish there, one for entrance, One 
ir exit, and the third to be used wben either of thd 
former ore under repair. If the locks be not made. 
will be necessary to slope the bod of the canal 
omColon to Panama, cnttinn- it two metres deeper 
. tlie latter end, and this would require the removal 
of 10,000,000 cubic metres o( soil, at a cost of 
■- ■■■"), OOO francs. The lock would coat 11. 500,00* 
), and thus by their employroenl, a saving ot 
32^600,000 francs would be effectsd. 

' ■ d out by "Sigma," p. 
> fearof the Od& Stream 
stiength on the Facifle. 
Nnn. Dor. 

OOKTIHTJOUa BHAKBa. 

f2IDli8.]-SBEiNO in last Friday's "E. M." a 
letter by " Imprimatur " on the Parker-Smith 
screw brake, I should like to say a word or two 
'ith regard to his letter. He remnrks, with refsi- 
nee to the Westinebouse brake, that fatal accidents 
ave occurred owing to tho brake applying itself 
automatically. Why ha says this I cannot onder- 
stand, seeing that the Parker-Suiith brake ia itself 
automatic. "Imprimatur" is wrong ia saying 
that to release the Westinffhouae broke, after it has 
applied itself automatically, takes 10 to la minutes. 
I^ave seen it dono on the North Eastern lUilwaj 
in fr«j th'in Ihrer minulea—^ very different roattBT. 
Again, if a fatal accident occurs owing to the above 
\ it is the fault of the signalling department, 






rfthe c 



It is 



tor that the brake applies itself automaticallT 

i.n that it gives no indication of a failure, so that 

hen the brake is urgently needed there ia no brake 

power available. Again, the chain connection IS 

- iaa ■' Impriaiatur " thinks. The chain 

soften break: indeed, I have of ten seea 

the L. and N.W.R. running, with the 

broken portions of the chain rattling about in the 

If the broke -blocks o{ the Parker-Smith brake! 
re normally op, does not this impede shontii^ 
jeratious, when carnages are uncoupled ? Ann , 
grunting that there is an arrongement for pre- 
veutiug any delay arising from tliis cause, by wHcti 
the broke -blocks can be k'pt vflho wheels, will not 
thia arrangement interfere with " Impruoator'a" 
practical teat that the brake ia in proper working 
order when the train etarts ? Bv this 1 mean tha^ 
auppoaing a train has been maJe-up and shunted 
down to the platfonn ready for starting, in theae 
shunting operationB this arrangement will have to 
be used. It can, therefore, esiaily happen that th» 
forget to restore the brake to its uonnoj 
and if idl the chains are not couneot«d. tba 
y start with only a portion of Ibe bnke- 
power available. In this cane the driver cannot tell 
that auything is wrong, because tbe brakes will not 
go on. "Imprimntor" gives the parallel case at 
the Woatiugbouse, in which the taps between tho 
carriages remained unopened. But the rc&r guard, 
by looking at the gauge fixed in his van, can cosily 
see if tho train-pipe is completely charged with air 
or not. 

But "Imprimatur" ha« forgotton one ot the 



iorcedagdnit Oiawheeti. I voiymnA 

doubt whether the hUing of a weight can prodiu* 
enough brake-blook nmaiu a (80,(io01b.) To pni' 
duce any conaidenHO amoBDt ot jm m hw , Oa 
weighta must be ezoeedlngly hMTj, Hti hBTakTC^ 
laiifa leveraga. 
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This ii a Miiom defect ia meohaniotil bnkei— 
^., that preMura eaongh caonot be produced. 
Another aOTioos detect — ai azperienced bath in 
England and cm the Continent — u that the brake 
oonnectjons (whether rod, wrew, or chain) are 
tiabiD to be clogged np with dirt and duet, and 
frozen op in niater. 

I aboold UkD to we the teiulta ot a trial of Ihii 
brake on a train of from IB to 2D carriages, and 
until it baa proved iteelf thoroughly latiatactory in 
mch a trial, iU marita mnrt not bo compared with 
those of a brake which hae stood thorougblv prac- 
tical teats. Let " Imprimatur " romODiber that be 
ia adrocatiDg an untried bralre, aud also let him 
-^ amber that idniplioity is not always a merit. I 
« with liim in ho^inp that Mr. Parki 



a«reo w 



descnptioQ of the brake, with 
_ . ^ . iCatLDg how he attains the necessary 
qualitieg belODKing to a good continuous btske. In 
Gonduaou, I add that 1 am a totally impartial 
observer of the brake question, and only wish for 
Hie bast appliances for insuring safety on out 

Oct. 18th. Msteor. 



OONTTINUOUS BBAKBB — THE AOOI- 
SENTS AT FEBTK, CABI.I8IiB, AND 
LOFIHOTTSB. 

raSiifl.] — Majoe MiimnrN's ntport upon the 
oatMon which occurred at Perth on the 2i^th July 
hai beeu published, and contains some important 
informAtiou. An East Coaiit train from Edinburgh 
WHS standing at the ticket platform, Perth, when 
it vas ruti into b; a West Coast Express from 
Euston ; this latter train was composed of West 
Coast vehicles (the joint property ot the L, and 
K.W. and Caledonian Itailwnj Companies), and 
was fitted with the Clarke and Webb chain-brakc 
of tbe newest pattern. This brake ia siippt^rii to 
be under the control of the driver by means of the 
cord : we know that drivers have many times 
Ilated that they could not get the brake to take 

effect ; but the true state of the ca«- "- ' '-' — 

been otliciall}^ brought to light. 

Major Marindin made some pnwil 
nitb a train made up exactly like the one in ques- 
tion, with the identical hrake-vaa. He reports :— 
" It is an absurdity to talk ot a patent Cham brake 
at the rear section of a traia of t«n vehicles being 

Dccting cord, if by control is meant the power of 
applying the biake. The ntmoit a driver can do, 
even with the assistance of his fireman, is to poll 
the lever abont "iin. up the quadrant, which is not 
sufficient to caose the brake-block to rub against 
the wheels." He also states : "8ucb a machine is 
nothiug but a, trap ; and following so soon after the 
terrible disaster at Lockerbie, hopes it will causo 
the Caledonian Railway Company to insist upon 
having the West CToast Joint Stock fitted with tho 
brake which they have adopted." 

The above statement of the danger of the chain 
brake is very clear, and must make every one feel 

UcCQlloch, who woe acti;ally sentenced 
- ■ ■ could uc 






months' imprisonment because he could not apply 
Qte emergency chain brake at Itutherglen. It Is 
latLifactorv to fiud that the Caledonian Company 
has "insisted" on the Wort-Coast Joint Stock 
being fitted with the Wcstinghouse Automatic 
Brake, and now tbe Great North of Scotland Line 
has adopted the same system, there will be no 
further trouble with regard to interchaugoability 
of rolling stock in Scotbmd, especially as the Mid- 
land Sco&h Joint Stock bos always hod this brake : 
the East Coast has the connecting pipes, and "-- 



Haior Marindin also presents his report upon a 
collisfon which took place at Carlisle on the CiUdel 
Station Joint Coramitteeline. On tho 13th August, 
a return Xorth-Eastem eicursion train, drawu by 
B London and North-Weetem engine, 'came into 
oollisiou with a light engine. The report con- 

" The accident might easily have been preveetod 
if the driver of the eicuTsion train hod had a eon- 
tiaaoUB brake at his command: but, aa is too 
freouently the case, owing to the various classes of 
1 — (.— :„ .— Tupon differont lines, the Weatinghouso 



and Nortli-^ 



brake with wliich .— ,„— -- 

Dselniis nn ]nna as the train was drawn by a London 
m engine. It will sooner or hiler 
n for very serious consideration, 
iriiether stock should bo allowed to be trans- 
ferred from one line to another nnleu means 
are provided for utilising the brakes with which it 
Is dtted, and which are necessary for the safety of 
thepaasengert. ' ' 

Tbe collision which occurred at Lofthooae 
Station on the Oreat Northern Bailwar, on the 
16th September, is nnottier instance of the danger 
which follow* the use of slowly-acting non- 
BOtomatic vacaom brakes. Here was a short 
ousting of only engine, tender, 
roimaie at twenty to hrentiy- 



five miles an hour, np a gradient of 1 in 100, yet . 
all the vaounm continuous brake could do was to 
reduce the spaed to about fifteen miles an hour in 
forty to fifty yards. If this train had been fitted 
with an cfBcient brake, the collision might have 
been rendered harmless, or, perhape, entirely 
avoided. The moment tlie collision took place the 
Smith's vocnum pipes were broken and the brake 
rendoied useless^ and passengers have informed me 
they were more mjurwl by tbe " sharp recoil " of 
the carris«es than by the actual coUiaion. It must 
be remembered that with an aatomatic brake no 
recoil can occur, thus preventing this causa of 
danger to tbe passenger. 

Clement B. Stretton. 
40, Saie-Cobui^- street, Leicester, October 20tb. 

BAIL WAT SPBBDS. 
[21970.] — I HAVE been waiting natieiitly now for 
some montbs, hoping that some "ttailway " corre- 
spondent would kindly favour the readers ot the 
EwOUHn MBcninic with particulars ot the Duke of 
Edinburgh's "special** from Leeds to London, 
mentioned briefly by •' C.R.M." in No, 935 ot thr 
"E.M.';^Cp. S7lJ as having ■■ 



lactly three hours. 



lid be most interesting. 
- - flei 



the distance 
If tbJs statement be correct, 
m record on either Broad or 
details of the performance 



Bv the way, I had a splendid r 



Bv the way, 



The train ■ 
until 2.2, a 



slat , 



i8bui73.2o. Thoengine 
was fto. -J-i. (uonoaswr, ISTO), 7ft. Sin. sinple. 
cylinders 17i by 24, with inside bearings to drivmg, 
and outside to Isading and trailing wheels. 

The train consisted of 10 or 12 carriages, I forgot 
which. I give a list of Bpeeii token, but was most 
occupied in checking individual miles: — 

10^ milos in 15 minutes ^ 41 m. per hour. 



15 



- m 



Total T3i „ 83 „ = 53,'rt „ „ 

The speed for individual milos was frequently 
651 miles per hour, and on one occasion at least 
reached 72 miles per hour, tho lost few miles ' 
done very fast indeed. 

October 20th, 1&S2. 



St. Anbyna. 

TEE NEW STANOABD WIBB QATTOE. 

[21971.]— I flEND you inclosed 



i oFtho ni 



B.W.6. will be " a thing ot the pi 
DesoriptivB Equivalent 

Number in porta of an 

B.W.O. inch. 



AN IMPBOTBHBNT IN BOUlBBINa- 
IBONS. 

[21072-]— Asl am often troubled with eotderinfl- 
irons being overheated, and the solder perishin g in 
consequence, 1 ma.de a copper cap [well tinned) 
which conld be taken off when tha iron reqoired 
heating. Finding this contrivance answer esceed- 
iegly well, I thonght tho infonnation would be 
useful to other amateurs who are twubled in the 
manner I have intimated. The following is a 
rough sketch of tbe iron, with the cap attaehea 



thereto. A is the cap; C ia a strip ot copper 
riveted on to cap ; D isabolo in the strip, withhola 
in the iron corresponding ; these to be fastened 
together with a pin, which can easily be removed 
when the iron requites beatiug. B is the itoaj 
E handle. Arthur B. Hallett. 

Sturminster Newton, Oct. 15th. 

HANDBBIi SCBEWS. 

E that your coire^ondent, E. 



[21973.1-1 s.. . . , . 

R. Dale, in No. 9iW*, requests the critioisni of j 
readers on tho mandrel screw figured by him- I 
will say. in my opinion, that it b tbe moat MDiiblB 
mandrel screw 1 have sccti described in yonf 
columns tor some time. The smooth cylinder at 
the left end of the screw I think is a decided. I do 



Myo 



drawing, I 



'la tha 



made by a fiist-rate Loudon v 

right end ot the eor 
ihould tie rounded off, and not cut square off 



drawn. Tlie cylindrical projection marked B, I 
think would be very much in the way. and would 
afford no advantage wliatever. I myself consider 
that Dr. Edmunds's thread of 10 to the inch alto- 
gether too flne, unless for a mere omamenlat lathe, 
and that is a part of turning I have never had any- 
thing to do with. I think mynelf that you cannot 
improve upon the Whitworth thread ot 8 to th« 
inch for the mandrel screw, and I would make it 
for a 'lin. lathe 1 j|in. in diameter. 

Your very interesting correspondent, Mr. Evans, 
had several lathes at the eihibition at Islington f- 



I decidedly too fln* 

for everyday use. bnoacrcwflgurod in your journal 
had tbe screw scooped out at the extreme l^tot it, 
thus making it weaker there than anywhere elM, 
iustead ot atronner, which it of coarse should be. 
0. A. T. 

BTYLOOBAPHS AND THBIB DEFBOTS. 

[31074.]— The stylographic pen is a great con- 
venience : hut no inventor seems to have suceeedcd 
thus far in making a joint which will prerant 
soiling the flneers with iuk. A remedy tor thi* 
leakage, which has boen tried and thus far seems ta 
bo complete, is to rub the joint on which the finger* 
rest with thethin end ot a piece ot wax. Holdth* 
pen over a candle, lamp, or the fiame ot a matofa, 
Kfi tho war melts, when it will bite the lute aa 
that no ink can escape through it 



WnshiBgtoii,D.C.,0 



:, 0. K. 



THE BBBTHON POWEE GATJOB— 
COBBBCTION. 

[21075.1— AujJW me to correct a numerioal error 
in my letter, No. 210.51, as it appears in your issus 
otto-day. The third measure in the oolumnheaded 
Gauge A correspondin;^ to 'Oij2 and -014 in the other 
columns should he *020, not -120 as printed. 

T. Perkina, K.A. 

Shaftesbury, October 10. 

BEFLECIION OF LIQHT. 

[210713 ]— I SHOULD be glad of a (ew remaAl 
from "F.B.A.S. " ■ ■■--- — 
spoodent, i 

"The light which falls upon a bo^ ii dlvUaJ 
into two portions, one of whieh la raieoted n 
the tujrtace of Uie body, and (Ail if ^U««~" ' 
ailhiiimJmltithl. B(daill^idb><>' 
inrbtce of eren a blMkbodrbvfcMr 
^f M|Afnn nn^>ht tii a daik loi^ 

white hr ffia U^ ■ 
the ' " 



Jlehy ^ 

IB soot jaiBoto^" 
Tyndall aleo am tf 
•vaedwiHiawbbAp 
Jrtita. 
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lifaig there TObbeil of 

n-nutted more or Io» duwged in colour. 

If J difficult a thii ; Ii not tliu »etmid poitioi 
thkt which ia luusllv called icsttsrad, or we there 
in Itot 1 An« kinda ol TeQACtiMi f 

1. BeguUr refflectioD acooiding to Uis eqnal- 
■nglB Uw in genenl ; no odour change. 

2. Buifaoe Mattering in all din«tioiu ; nooolour 

3. l^irtial abiorption and re-enuMon in all diiec- 
tiiHU with the ao-callcd colour of tha Imdy . 

H-,, — 
whyia 



to apaoular refloctiOD. 
tlie moon white ; if tho moon wer 
annel, what then ? 



I.. 8. 



I^aAI. BBPUBS. 

121877.] — HeHTHAnrr of Tiade — Cotkn4Ht 
CG1854).-^nii> extract from the deed does not >aj 
whether there wae anr limit aa to apace, auch oi 
that the Tfudor should not cany on tha laid buai- 
naM within ten OF ahondred milee. If there waa 
no limit at all, then tha covenant may not be bind- 
ing ; if then ia a limit of ipooe then the queriat 
oan manotBCture beyond that limit. Pieatimlng 
nothing ia aaid about apace, it would not do tor the 
qmeriat to nrry on bnaineaa ao cloee to hia old 
placSj for he would probably bo atopped b; an io- 
Jnnation, and be aued tor dauiaaea : anppoaing, of 
ooom, that the covenant is held valid under the 
dnuniitancea. But it he went ten or twen^ milee 
Any, I ahould think he could sell hie iuTentions aa 



JCaBMKDWOMZS'flPBOPEBTT— NeWAOT— TmJ! 

Aoaamwa (62930).— Thia queation raiaeatlie some 
point ai was lately diHCuaaed in theee colmaoa 
W t w eeu " Lex " and mjaelt. Seotion 6 of the 
Act of 1882 givei to a married woman who waa 



tjkat date, and whether it be vested continKent or in 
ramainder. In thia case the title of. M. to the 
lagMy left her by S. accrued in ItUT, when M. 
diad. The legacy then vested, u we call it, in M., 
tha lagatee, althougb it naa not to be paid until the 
daath of the teatator'a huabond. Under these cii- 
u I think H. does not take the laeacy aa 
it of 1883 ; but 

— P ' huahond when be reduces it 

IntopoaMMum. 

BiaoT or Entoauce ikd Way — Xon-UsKB 
(02020}.— Non-uicr in a right of waT, or any other 

tttiti abandonment. But it ia some evidence, and 
•onpled wiUi other facta it would help to aupjiott 
a defence that the right of way formerly poaaaascd 
had been abandoucJ, and so lost. Non-user of a. 
ri^l of way tortwonty yeara would certainly raino 
■ very ationg [oasumption tfaat the right had been 



arenta uitil after tlie lapae of c 
may be broadly put at 'Si yean. 

ApPnENTIC£*B OTEnTT3fE ( 



lougti 



E (.52 

Jiould 

i> be required. The fact of a taak 
dsna would not enable an apprentice to do nothiuy 
more. If by overtitno tha querist means beyond 
tha hoots agreed upon, then tha apprentice could 
not be compelled to work lonper. Should nothing 
be Mid abont boura tu the iudt'DlurcB, then the aii- 
prenticea must abido by the rules of the trade. The 
I«al queatioa hero Hcems to be rather the rate of 
wages (huD the hour* of work. 

AppaEwncES i-VD IIODBEWOBK (62(M0).— Ao au- 
pnntice bound to a trade couitot be compelled by 
hi) master to do Louacwork. Ilia duties axe limited 
by hia indentures, uud by the needs of the trade in 
which he ia bound. An apprentice must obey hia 



in a dunt one, with nme head, still in the long 
trunk ram more water will ran to wB«te at the 
toot^valve betwecci two eucoeanve beats, in order 
to produce the •dodty noceesary to close the valve. 
It u exaetl; tha same as with a body on on inclined 
plane ; the bod; most run a greater distancedown 



flat in 






_. ._ Telocity. It is utterly impo««iblB_ 

by merely increasing the horiiontal length of the' 
trunk to obtain more water from a ram ; in fact, it 
is mors likely that less water would be aent up in 
conaeqtieuce of extra frictiou, and theretoie the 
ram would be leaa efficient and more ooatly. 

J. W. O. A. 

SLSCTRICAI. I^TJNOHSB. 

80.]— I QOrrB agree with yi 
Ur. Conry, that it alectrical ti 
brought into immediate use, the 
■nuatbe obtained from primary.bi 
the accumulator poasesees every advantage 
Bpaoe, weight, and rate of diacbarge, over a primary 
cell, it is of no practical use until charging stations 



The beat and moat efficient cell tor auch a purpose 
is undoubtedly a Bunsen ; but the objactiouable 
fumes of nitric acid, and the deitructive nature of 
that fluid when in contact with the hull of the boat, 
or the clothes of the paaseugers, are serious 
diaa d vantagvfl. 

The bid^mato cell, as used by U. Trouvi; in his 
eiperimenta haa aaingle fluid, and therefore iamore 
compact in form, but a compuriaon of the elTleiency 
of auch a cell with that of a conenxindiiig Biinsea 
ceaults in a verdict in favour of the latter, despite 
all its faults. 

We atQI lack a pood primary battsiy for motive 
power and domeatic lighting. Xo doubt one will be 
discovered in the future that will, for simphcity, 
efficiency, and cheapness. eclijiBe ull that are withiu 
the range of our preseut knowledge. Still thereia no 
reason why. pending the invention of this oell, we 
ihould allow the application of electrical power to 
small vesHcls to lie liormant, siuoe the disadvantages 
f the primary batteries we have at our disposal are 
uot ao great as to render them impracticable tor the 

'nie fumes of the Bunsen cell may, with judidoui 
moaipulationa, be so greatly reduced as to be hardly 
discerned, and the doneer of spitUng the adds 
minimiaed so na to rcnderboatoud clothes sate from 
corrosioD. In fact the whole coll may bo modiftcd ; 
the nitric acid used may bo less than half the 
quantity that is usually consumed, while the 
cfficieury of the battery is unimpuired . 

Mr. Toyubnohospartially proved, by his experi- 
ments, thut the cousurapbou of 7,inc is not large, 
though I do not agree with his s^-stem of dUnliiif 
the nitric acid, this procaaa being unfiirtunately 
entirely automatic, and the result ubtuincd rather 

Hr. Conry asserta that he hoa not yet met with 
a motor that is (airly efficient. It ia probable that 
he baa not ; still there ore excellent moloni in exist- 
ence, giving from KO to 6S)Aerceiit. of theUectrical 
enei^ of the battery to the simft. The only 
method of indicating the actual power of an 
electromotor is by dj'uamomcter upon the shaft, and 
the result divided by the battery power gives tlir 
efficiency of the motor. Hence an elcctromotoi 
comporee favourably withjthe steam -engine^ forthi 
latter cannot utilise so much of tlio energy given oui 
by the burning fuel as the oli^ctrnmotor dnui 
of the cousumed i^Lnc, anil by measuring the 
actual power of a steum-euf^o in the sarni 
manner as on electromotor, and comparing thi 
result with the indicated II.P., it will at ouco b. 
seeu that t]ie loss between piatau and crank shaft ii 
eoiifiderable. Wliuu comparing the weight and 
cilicicucy of olectromototii and steam -ungiuos, tliis 
Tiethod of measurement ought to be employed to 



in this directian are awaie that 
I. hi^' speed anif a propeller to suit that speed are 
nnrmiTT to obtain Uie moat economical lesnlta. 
Fradarick WaJkor. 



SLXOTRIO BliBVBBtlS. 

[21091.]— "VoLTiHErKB" wishes me to gCTO 

>me authority for the statementi made in nff 

former reply to him. As he quotes Mr. llordeo'* 

work ou eleotridty, those Whoso i««aarcliM ata 

(riven in it will perhaps be But&dent. In Ohio a 

lAws ho will find the passing of electricity » 

lined to be aimilar to the paaams ot heat thtoqgh 

inducting body- that is to aar, as a single and 

a dual agent, aa " Voltametre^' supposes u tuft 

first letter. 

In the Vol. I. p. 26 which he refers mo to he wiU 
find that tlie potential of the earth is taken as saro. 
Now, positive and negative ore convBrtlbla tenna, 
' 'lave been used conventionally to the pr MMlt 
as regards electricity ; but when a cnmnt 
s between a body of poaitiv- --■< - >— '" "* 



Voltameto's" lost latter. The potential abo 
of the earth is supposed to be negatiTe d*o- 
tricity, aa commonly understood. The proof of 
thia supposition '" '" ' " ' 



obtuL 



suits. 



II littinj 



withe 



wife. He can simply refuse to obey 
leave hia master to enforce eucb i 



obedience it he 



HTDBAin.ia a&ics with two fulbb 

VAI.TB8. 
[21078-1— With regard to "Qlatlcn's" reiily, 
latter £1008, 1 nm ^hul to flud that he has thought 
oral thetrue meaning of "expend" ; liaii lie duue ao 
btrfore, it would have precluded the necessity of ao 
muoh oorrespoudL'uce. Such misreudiug of words 
often causes a great deal of trouble, and with re- 
gard to the double pulse valve I bog to JilTci 
gieath tram " Clattim," as to the time of its luc 
and aitnatioQ. P. 3. Davlea. 



AS%'i- 



into which Mr.Daries has 

Ibink, in not considering that altbongli 
'mt^iaaJoagtruaktbaa 



electromotor, it the proper prop 
propeller ami motor be calculated, and with re fi 
euco to the speed at which the motor performs m 
work while absutbiug least current, there is I 
little difficulty in orTongiug a battery to prodi... 
tlie electrical energy naceiaary for jicrformiijg the 
work reiiuired, with but a small percenlege ■■' 
waste ; but this will neverbe attained by a slow n 

It ia at preaent impossible to go from Sbeerui 
to Oxford aud bock in an electrical launch, driv 
by accumulators, because there ore no facilities for 
re -churgiug ; but ilirectly a tew small plea.4iiro boats 
I -'-^aily propelled by moaus of primary hatlories 



plvctrical natixation need not curtEiit' 
but rest secure in the knuwledne that there are few 
Kuglinh towns tliut do uot posntM u chemiat's aliop. 
and fov/ clieniieta who do uot include in their stuck 
a tew Wincbeaters of sulphuric and uitrli 



further rcMMCh. It 
>t the volume before mentioned 
you will fioJ the production of the voltaic cumnt 
described. Mr. Gordon, however, does not explaui 
the appearance of bvdrDgen on the copper plate of 
tha batteiy. On the true positive and negati*« 
theory, it is only a result of the chemical aotum of 
the current in ita progress from fiia lincthioaffi 
the connecting vrire and copper plate, and •» 
through tiie liquid to the liuc. An e<inal cnrtoit 
from any source of electricity would give the samo 
iffect if it passed in the same direction. 

The account of phenomena which leems moA 
Mnclusivo commenoca in Vol. II. p. 112 of Mr. 
Gordon's work, where Mr. Crookes' eiparimsnta 
idiant matter are described. In thaaa expen- 
ds the negative temiinal givea the active fo«B ; 
ither one has no etfect apparently. We can, 
therefore, assume that the negative potential U 
,bove that of the earth, and ought to be madied 
vith the sign + instead of -, as ia customary. 

" Voltametre " will fiud that what be haa 
ibiected to as beiug loose pbraseolc^y ia a term of 



L tap as a reamer but once, and shall not agam, 
Lowevor much tbe long, taper, (ull-threadM 
tempters invite me. What advantages have thaaa 
— ? I see few. 

was using Martin's table, and thought the 
holes given snull, especially as some aqueMine-np 
usually takes place, which would obtig« thelana 
■ — im out aome etult ; and au looking into the 
I found the sizes very ne^r the tkeoretieaL 
ear, as I thought, though taken to the nearest 
U4th only ; and in oue cuse a si/u even less than 
the theoretical was given— namely, the i',„ which 
"J. K. P." giTOsaa^J,and not \}, aa Martin does; 
and there is a similar instance iii "J. K. P.'s" 
table: f,', though nearer correct than 'i'l, is alM 
under theoretical aize. Maitiu (lives SJ. 

Now I upologiao to '-J, K. 1'." formentiomng 
thia, sceiug his table was nut to be midoscnpirallj 
eiamiuod ; but I do it to lead to my uext quoation. 
Is it disirablo to use holes so u.^r tlie theoretical 
size, even for soft metals; or dues '-J, K. P." 
n.'commend them because cummon drilla usually 
drill large. 

Having broken a tap or two over cast iron. I 
drew up u table tor mjselt, " omittingthe roouded 
iwrti(pu,"aadirect«l. I was ansiou,t to verify it; 
the column taken from "J. K. P.'a " drills is so 
close to tlie calcnkted one, that 1 foel lie must 
hava weighed his words well ; it is on additional 
proof that we may rely implicitly ou Ills advice, il 
we wanted one. 

The trick of grinding a drill point out of centra 
(ao aa to drill large) was told ma by a friend of 
mine— n good workmg mechanic : the use of such 
to undercut (if I uaderatuud lightly) a hole tar 
tapping solid steel is new to iiiu. I hai-o not yet 
tncd it. but it looks very 'cute. 

In what isapcct ia the American thread better, 
or worse, than Whitworth f It seems a iiily to 
Imvo bolli. I can see that a rouudi d thread of oo' 
is purhaps liorder to originate and verify than 60° 
truncateil, though better for ilics nud chasers ; but 
is there anything else one way or tlio other; 

Are tools of iKC angle commonly kept iu stock i 
Or is tha use or necessity tor them and anglsa finer 
than 66' so restricted that standard* are undesiiablal I 
I can fanqy that, even tor dirtding " "" 
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angle should raiy with the nuteritJ, to gat the but 

Ab to the new model muidiel, I tun inie the flttiiu; 
of chucks would be huder than bofois. Next, white 
the cjlindiical poTtdon streugtheDfl the haw by doing 
Awajwith the groove, vet il it ii to have an; decent 
eSaot in bmnng the axis of chock in aline with that 
of QiaiiundTel, it should be at the top, not blue, and 
flim, pariuipe, with a conical shonldsr chndca might 
be Diade iutcrchangeable. The thread would have 
to be a looaa fit, I foncv, in moit men's work ; tlio 
fitting would bodifRcult, and it doei aeemapityto 
loM the steodinoui the extended lurfacs of a ictew 

svea, all 

■houlder, 
fhetwo. 

" Q. C. C." haadrawn a Holtzapffel no>e with no 
noove ; of course thia ii not fair if they all have 
Uem. With a broad shoulder they need not, hut 
ths groove practically increases the breadth of the 
■houlder, and thnt is a coneideiaition in the i^aae of 
back centre, light running mandrels, whose bearings 
Doed to be kept small. 

I note anallier correspondent has mentionsd that 
the cylinder is in the wrong place, hut as mj letter 
was written a fortniBht back 1 leave it. I don't 
value the idea great^ though. 

I meant (o have asked " O. V." why hecoosideis 
the slide rest han(ring □□ the front of the lathe to 
be«o well designed to resist the strain of the cut. It 
■earns to me to be for lets stiff than the old. What 
does "J, K. P" say? I suppose either form, 
Uiongh, is made stiFF enough. Bow. 



BEPLIES TO QUEEIGS. 



a 



*■* In thiir annceri, OemtptnOmu on ruftet- 
■"■I nqHated to «mtwH,i» smA iinttanet,At i\lU 
mmhtr «f IM ftry Mktd. 



[.j1058.]— ModloalMewnerlain.— To "Siom.." 
— As I do not know the causes of the conditions 
described, I cannot say whether mesmerism would 
I o. . t... .-. ,j iji uji harm, which is more 



benefit ; tut it would d 



M said of moat thinf 



.... . , Ln bo done by telUug 

him to do so. The recuperative power of nature is 
wonderful imder thnse circumstances. As to direct 
action bv paista, the ouBiiat is right in his intention ; 
but tbe leu ought to be uncovered, and besides the 
local pusses, I slioulil begin and end with others the 
full length of tho body.— SiouA. 

[51203.]— Kuaic— ;■ Teacher of Harmouj 









between the action of [he mutation stojia of nn 
OTsau and the forbidden coasecntive octave* and 
fifOis in on ordioary work. It is true that in the 
organ toiii- the iiitrrvals are very much reduced in 
power, and are ijut there for a special purpose. 
Still Ml ji iriT lAin' ; and so the absolute pruliibitiou 
given in the textbooks ni?cds modifying. I am 
much obliged to "Teacher of Art" for the trouble 
hebastokvu in dealing with the question. Auy 
conaecutive notes will yield the consecutive octaves 
and fifths on an orgiiu " full to fifteeuth " ; and as 
"G. F. H." will scarcely deny that conhecutive 
notes are used by all musicians, I need not quote 
passages. "£meritus " takps it for granted that 1 
never heard of H'^lniholt/ or his work, and is good 
enough to give mo a little element^-ir instruction 
in the theorv of clang-tint, for which I feel very 
grateful. — Wii. Joicj Obey, Elswick Science 
School. 




[.M2i3,i- 



a.W.B. BnBinea.— I send a sketch 
class of O.W.H. singles as iirnmised. 
follows :— Boiler— len^h. 



The dimensions 

lOtt. tiiu. : diameter, 4ft. Uin. ; plates. ,vii<. tSick. 
Outside firebox (Lowmoor iron)— length (outs.), 
6ft. 4iii. : breadth (outs.), 4tt. Inaidp. drehox 
(copper) IcnBth (outa.), 5[t. SJin. : breadth routs.}, 
3ft, SJin. Top of box to grate— 6ft. 9Jin. ; bottom 
ditto, :tiii. Smokobox— length outside. :ift. 7{in. ; 
breadth ditto, Mt. Chimney (taper)— diaui? tor. 
1ft. *in. to Ifl. Gin. ; height of top from rail, 
12ft. 10.Jin. Tubes (iron)-:>50, diameter, l^iu. : 
length. lUtt. lljiu. Fitch of centres. 21iu. vortical, 
2in. horizontal. Heating suif ace, 1 278' G squaru feet. 

Siindera, IM by 24 ; centres apart, 2ft. GJin. 
ivins-whecls, diamoter, 7ft. Leading aud trail- 
ing wheels, 4ft. ; wheel base, Hft. liio. + lift. 
Frame- extreme lenetli, 2.ift. ; eitcome breadth, 
Gft. Qin. Distance oF centres of frame (iiuidu), 
4ft. Ojin.; ditto (outside), Gft, 6in. Weight of 
engiue (full), 321anB lOcwt. ; ditto (empty), 
28&IUS lOcwt. On pace 416. No. 954, I guve a 
«ompletu list of tlie ii.Vi. singles (narrow gauge}. 
I wish tu odd a tew words in addition. Noa. 7 and 
8 (Wolverhampton, 1*^59), have Ctt. Sin. wheels 
ud cyliudeia IGin. diameter : No. 31) (I860), 
6ft. Sin., t.7in. cyUndeia ; No. 110 (l.8G2),Gft., lUin. 
^lindon ) 209-214 have Gft. Cm. wheels and IGIn. 



cylinden ; Nos. T, S, DG, and 110 an not rebuilt 
engines, aa I there mentioned, bnt came out new al 
the time. A drawing of the 157— 1Q6 class ap- 
peared in Vol. XXXIV. page 94. Thislettcr.togethei 
with that on p88e41G, Vol. XXXVn.,containaallth( 
information reqoiredon G.W. singles, and I hopi 
it answers many past queries. The tenders of tli*. 
broad-gauge engines an shallow, because they hold 
quila enough water without additional height, 
owing to their groat breadth. In this they have an 
advantage over the narrowor tenders of the N.O. — 
MrrKOB. 

[51228.] -Defleotion of Olrder.— Tho ori- 
ginal question is rather unintelligible. Tho 
formula for the deflectiou of iron girders is as 
follows; — 1^ = * "'T^i" -y— for wrought iron 
when A is the deflectiou in inches. 

W = weight in tons in centre. 

L o span in feet. 

8 — sum of tho areas of the top and 
bottom flanges in >q. in. 

D = depth in inches. 

GO = constant when W is in centre of 
wrought -iron ginier. 
100 is the constant when W is weight in 
tons distributed on wrought iron. 

40 is the constnut when W is in centre 
of cost-irou ginler. 

CG is the constant when W is distributed 
on cast -iron girder. 
-J. S. C. 

[o1242.]— Beoretary'a IilabUitr.- This query, 
which ii replied to by Mr. Wm. Jno. Grey, escaped 
tny noticu. If "Iruland" rented the room used 
by tho society for tlii'ir meetings, on their behalf 
and by their instructions, he would not be liable 
for tho rent. Much, however, lu Mr. Orov ob- 
serves, depends on the form of receipt given for the 
rents which have been already paid, Hn should 
see in future that receipts should bo made out 
something like the following:— "Beceived of the 

Society, per Mr 

the sum of £ for quarters rent 

I the room uso'I by tho Society." The abfive is 
lerely a prccedetit, which you can alter to suit 
yourpurptisfl. — Ij. HiraaELL PfiinifASL. 

f6!2.'>a.]-New Zealand.— I am of opinion that 
if you Bcralih "Loudon Stone" you may find a 
Yankee laud-jfibber. Or, Dick Whittington like 
he went to X.Z. expecting the streets to be paved 
with gold ; though, uiiliko him. ho failed to turn 
them to gold hy t!i.! necessary labour. I have given 
considerable study to our colonies, and from a book 
new before me, written by a clergyman rcpidcut in 
X.Z. formany i«.-ir», Ic]UOtothofolio»Tne: "The 
charm of N.Z. la its winter. The extremes of the 
Engliih climate arc unknown thi'rc. Fop am un- 
known there. All English fruits flourish there : 
also figs, npricots, peaches, grapes, oranges, and 
lemons are grown, aurl ripen." The late Bishop 
Selwin wrote : " A siiarkling breeze, a smooth sea, 
a cloudless sky, ifive thatuudescribabl^senivitionoi 
a really fine dJiy which Ihavenevurfeltelsuwhere." 
After forty jearx. the Ilov. J. Duller writes : "The 
climate is equa1il.j : it is both healthy and ploBsant. 
DroughlB are unknown, and iloods lire rare. Tboro 
are occasional g.iloj, but no hurricanes; the sky 
is generally briylil, and tho airjiiiro." Dr. Thomp- 
son, who speut some years in t-.'/,., and who wrote 
» valuable work called "The Story of N,Z.," 
states that he found the death rate amongst British 
troops to be. iicr year per l,00l> : Cau/ida 20, Malta 
IS, Cape IS, EugUiid 14, S.Z. S. Mr. Giffon'a 
report to the Hoard of Trudo givus the average 
yield of wheat to b« nl buslicis, barley 3.'i bushels, 
oats 3.S bushels, potatoes 5 tone per acre. Sir .luliuo 
Vogcl confirms this, and states that theN./,. farmer 
bos an iidvantago over his brethren in AuKtroli.i, 
t)ie Cape, or in America, in the ratio oflO to 1. So 
much for the Comonodore. In conclusion, don't let 
"Old Subscriber" or " Engineer" be lightened 
by the scarecrow stuck upon "London Stone" ; 
but let them read "Now Zealand," hy Bov. J. 
Beny James Clarke and Co., 14. Fleet-street, 
jirice Sd. i and the " New Zealand Handbook," to 



be obtained from the Agent-Oeneial for N.Z., J, 
Westminster-chambers, Victoria-street, price Is. 6d 
Wx. H. C, Aahton-on-Ribble. 

[514!>4.]— Three-ManoalBMd Orsui.- lajn 

E lad to see that " Joiner " has come forward to 
9lp "O Minor" with his thies-maaoal reed 
organ : and as the latter gentleman haa axpresasd a 
wish for a brief specification, I now fninish one, 
which I hope niil be found useful to him, mid to 
anyone else who may like to build one of a limilsr 
class. Upper Manual.— Diapason Sft., basaocm 8ft., 
piccolo 4ft., principal 4ft., voiz celesta 8ft., asjca- 
phonoKft., waldflute 2ft. Centre Manual.-^Dia- 
pasou 8ft., principal 4ft., dulc^na 8ft., fiute 4ft,, 
hautboy Rft., contra bass ICft., violoncello 16ft. 
Lower Manual. — Clarionet 16tt., comet 8ft., 
musette IGft., ophicleide IGft., concert fiute SfL, 
flute harmonic 4(t., principal 4ft., snb-bua 16ft. 
Pedal organ, 4 sets of 30 notes aach, as lollowa:— 
3uh-bourdon 32ft., bourdon 16ft., basa trombona 
IGft., diapason 8tt. I would suggest two »"«""i i1 
couplers, one of which will couple upper "*■""■! ^ 
centre manual, and the other to conpla cantn 
manual to tower manual. A pedal coupler may b« 
added so as to connect ""■"i^i. to pedals. Twenty 
full sets of reeds wilt not be required in this speci- 
fication, which will evidently prove to be of suffi- 
cient variety for any reed organ, and as all these 
varieties of tone can be obtained by the ikilfal 
voicing of the several sots of reeds, it would not be 
advisable to introduce any further number of stc^ 
for the sake of mere imagination, or repetition of 
tho same thinff over ogain. I wish " O Minor " 
every success m his undertaking, and I hope, when 
■- '•— ypleted it, that ho will fovqurus by 



nical stops e 



except the couplers, j 



■n indgmai 

ildbaplaac 



with the reods ot tho upper , 

if desired.- G. Fbteb. 

[S1687.1-PrapaTln« KlUboarda ±o.—" An 
Amateaz'' having asked for direotiona bow to 
prepare millboards (in " E. M." of Sept. Tth, nkM 
23), I venture to send him tho following method, 
extracted from a work which I have had sir "" "" " 
year 1839 (date of publication), hut now pr 
out of print. The extract is a portiou of tl 

chapter of a work on " Oil Pnindng," and 

latcd from tbe original French treatiseof M. I. F. 
L. Mtrim^e. at that time secretary to the Boyal 
Academy ot Fine Arts io Paris. As this account 
of the process of pre]iarotiou differs in some reapacts 
from those oiiswereil in the following number of 
'' £. M.," it nmy probably interest our qneriit. 
The chapter is headed, " On the Preparation and 
Grounds ot Panels, Canvases, and Walls." After 
few preliminary obserrations concerning ponds, 
10 advantages of canvas, as uniting cheapnesa and 
OiSy removal, whereas panels were often fixed to a 
particular place, tho writer proceeds as follows ;— 
^' It is natural to suppose that panels composed of 
wvcTol pieo-s glued together might liecome dis- 
juited by the changes arising from dryness or 

mbjcct. To prevent theic accidents, very great 
are was taken in the eariier times, but latterly 
these precautions were iieirlectcil ; bands of linen 
were glueil upon tlie joining, aud even oocaaion^Ur 
they covered the entire surface of tha panel with 
black tanned leather. I'he gluing on of linen 
bonds is nttribiited by Ynsari t j Margheritona, who 
lived in the twelfth centurv ; but it was known 
before his timi', for the practice is described in 
Theophilus' treatise, De Arte Pingendi : it was wo- 
hably brought into Italy by tho Greeks." The 
wrilor then goes on to inform us from Theophilui 
tliat tho plonks or boarils ot which the panala wete 
;omj>09ed, were prepared, and ''cemented at their 
;dgea by a glue mode from cheese " ; he then pro- 
ceeds tu explain at soma length how this glue it 
preiured. after which we read as follows :—>> The 
jianels were anciently primed with chalk, dissolved 
... -..J-..-1 -:-™ . ;• ;* ti... ---».. "^^paration which i< 
I preparir 
Plaster ground ii 
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■cribe the Duplication of distemper grouuda to panels. 
I haio bad oerasion to ruialf ae a portioii of the 
Toimdoftt picture by TitiaQ, pointed on wood ; 



rood witB oompOBed of pLuter ot Paris, 
ell, and paste, but no rIui 
being uied instead of geiatii 



irith rtWTJi, 



also latel; a curicus fact b«t 

tliatacouchofdistemper. whicbcOTeredtheenvelojie 
of a mnmmy, wa« composed of plaster miiod with 
uumal gluB. In the commencement ot the art tbe 
oanraws were prepond like tbe panels, wttb dis- 
lampeT groonds ; and it bos alreodv been stated, 
that generally the pi^^turas ot Paul VeroQeae were 
punted upon such primed doths. The piaclice now 
u, to prime the cloth with oil colour, changing tbe 
mode according oa the canvoi ia ot tt closer oi more 
open texture. When the canvas is very open, and 
lata tbs colonr through, it must be saturated with 
mie made of glove panngs, loid on with a largo 
_.,..,_ ._.•,. .J. ([^„pi^ (^g gjgg „( which should 
' t us a rule, that the couch of 
, s possible; when tho 
priming is quite diy, it must be rubbed with pumice 
■tone, to ma.ke it ' tree from lumps : then with a 
knife, a couch of ceruse is applied ; whan ilty, this 
Is alio pumiced ; a second coucb is then put on, and 
Mmetiines a tliird, to obtain- a perieotlj' oven 
jortaee. Formerly the priming was made 
with dark red mixed with umber, or with 
pure nmber ; and some sixty years it was 
sappossd that the drying of tbia colom; would 
"he quickened by mixing it with litharge : but 
it has bean discoTered that pictures painted on these 
Bort of preparations, in a few jesjs havo their sur- 
face covered with a multitude of little grains like 
— d, and thus proviug thct the htharge wf" ■""""" 



mt, and a straight lu 



prepared. At the present day. 

oaretol in such essential r 

men, for their own sakes. 

their canvoBEB with more atlentioD, 

gence in these essential matters w 

trade. Cloth for priming without 

be of a closer and more even text 

ipActtickiiigie peculiarly advantageous ; for though 



rs, and the colour- 
exoitad to prepare 



ig ought t 






uluirlyadvai 
alpicMnt it is' not to be had of a much greatei 
width than two yards, yet, if the manufacturers 
found a demand for it, tbey, no doubt, would 
make it np to any reasonable dimensions. It tbe 
■oloth is not aiiod, it will require three or four 
cooohee of colour to iusure an even surface ; and 
lieforfl anew couch is applied time must he allowed 
for the former to dry bard enough to ba rubbed 
with pontice. This is the reason why cloth ro- 

qnim in prepaiBtioQ two or three montbi in 
■nnmer, and flvs or six in the winter 

the eioth ^r'll ' irilk ,i^ "a" "that 'It p™"f, 
tkt abioTptitia of tht oil through Ihi caiitat, 
tfidtt affording a cloter njirf hnrdir surface trpen 
vAutA to icort leiCh dry pumiee Uoiic.—O. H. L.) 
^^ ^ke tinke required for priming may be shortened 
veiT mnoh, by making tbe Snt and second couches 
"with distemper ; and as soon as tbey ore quite dry 
and pumiced into an even surface, let tbe last 
^Qch be merely oil, which boa become visoous by 
exposure to tho air ; this will penetrate tbe dis- 
tenipar and render it quite pliant. By Uie former 
method much time is required to dry the cloth. But 
' by this mode, as sooo as the oil is absorbed, they 
may be roiled up like waxed cloths with rarfect 
ttatj. As the pliancy ot these cloths depends 
upon the complete union of the oQ with the dis- 
temper, the abaorptian would be greatly facilitated 
bj ruiag a very weak size, mixed with a little oil, 
■ndagood qoantity ot mucilage of linseed meal, 
ot the latter mucilage alone will do If well boiled." 
That tar, nys our author, he has not touched upon 
the pre[MAtion of millboards ; but the process is 
the Mme. Tbe directions for preparing, as given 
in "E. M." of September U, page 41, by " E.S." 
Dublin, and ■' Fiahennan,'' are both good : bat the 
" mistake ot the latter lies in this, that be brings 



lelen 



effect — to say nothing o' 



I with t 
han tbe B 






d slobber it 

— „ .rater is the element of llie 

flsberman, we will e.icuso our friend in this case 
with all due deference to his opiniou, millboard it 
a good material. It need not o£ necessity be ab- 
sorbent. I would only further add that, except 
knowing how millboards nod cancases areprepoiBd, 
BO advantage would ba gained either in time or ex 
peuaeby "Amateur" preparing his own " boards," 
■1 they can always be obtained ready to hand at any 
of the artists' rt-poaitories.— Geo. H. LisCiffTEB. 

[61619.]— Bpociflo Gravity.— Mr. Allen baa 
already giveu you an eiiuotiou for estimating sugar 
■Olutiona (p. ISO). Solutions ot silver nitrate oie 
b«rt ertimated by means of the argontonieter (an 
instrument used by photographets], which shows 
the numbor ot groins dissolved in one fluid ounce. 
It it not expensive, the price being not more than 
2). Od. I am sorry I cannot help you with respect 
to solutions of sodium carbonate.— N. C. R. 



ondonlcss, therefore. '-A Would-bo rholograpber " 
is also a "well-up" photographer, he would not 
stand much choace. No doubt apparatus and 
materials are much dearer than here, and hence it 
would be to his advantage to take out as large a 
supply OS practicable.— W. BonmsoM, Jon. 



1 naturally polished surface, it mus 



[.ilG,-i(J,]-Fl«h Oi!.-By eltering through anil 
charcoal you ought to be able to remove the dark 
ootour ; but aa you want to deodorise as well, better 
try Dunn's process. Heat by steam to 180-301)° 
Fahr., and then force air of same temperature 
through until sufBciently purified. There is also 
a process ot stirring up with clilorido ot lime solu- 
tion ; but uuless the new oione bleach is cheap, you 
will find nothing so effective in bleaching aa filtering 
through animal charcoal.- No^. Don. 

[61i>3T.]— Stone FoIiBtiln8.—"Bobbyda2z1er" 
must rig up a lapidary's lap if be wants to do 
much in agate polishing ; but if he wants to do ir 
few only, a lapidary will sht them through tor bin 
at a small coat. Then to uoHsb, let him wash up 
some emeries by the method so frequently deacribcd, 
and with a bit of smooth irou plate (gloss will do], 
start a surface with ornery, water, and elbow 
grease. Bring up to a dull polish with the finer 
emeries, and then Rni-ih on a bit of cloth with fins 
puttypowder. If ijueriat wants to know how to 
rig up a " lap" or any further particulars, I am 
sure he will find plenty of inf ormution iu the back 
volumes— at least I know I could.— Ntra. DoE. 

[51t>IT.]—Amtiar and Bone Bending. — Amber 
can be bant by heating it gently; but some little 
experience is required, as it i> apt to fiy. Bone is 
bent by steamitig or boiling, binding mto the re- 
quired shape until cold,- Xun. Dob, 

[ftlM3,J-A Throe-CeU Sattarr.— (1) As to 
the solutions, take chloride of ammooium 1(02.. 
muriatic acid loz., put in tbe porous cells, and fill 
up with water. Then moke a saturated solution of 
bichromate of potash, mix 2 parts of Uie solution 
with 1 part of muriatic acid, and fill tbe outer cell 
within an inch from tbe top ; the two liquids should 
ba level with each other, as per drawing on p. 93 
in yo, OUG. Tlie cells should now be connected 
together alternately with 



should prefer our reader to use the above, as better 
results are obtained. (3) The ends ot the wires 
proceeding from tbe zinc and carbon respectively 
should be connected with tbe wires from the base 




of lamp, Tbe ends should be scraped dean about 
an inch before joining, so as to have a proper 
metallic connection. (4) This battery will bnns 
up a 2.J e.p. Swan's incandescent l^p to its fu9 
power, providing yoo ask for one of " low resist- 
unco" when purchasing. A very beautiful and 
attractive effect can be produced it the lamp be 
placed in froat of a mulfiplying reflector. When 
the battery is not in bcUod. tbe lines should be re- 
moved tcora the porODB cells and placed in a vessel 



n that a. 






[516G5.1-S8tting Valvea.-Fully oxphiined on 
pp. uS3, oat, lost volume, and several times in back 
numbere. — KastB. 

[51G67.]— FtzinK and Eractlnr Maahlnea. 



[.iicai.] — Sagnetlaia. — Tho auswer to thii 
queryis yes ; hot it can be ewily settled by a trial. 



l3lS88.] — Hydraulic Lift. — I Jont know 
w£ere the largest hydraulic lift is situated ; but 
should suppose that on the Weaver Canat is Ing 
enough for correspondent.— E, T. 

[61693.1 — OhandeUer. — Send it to the 
lacquerer s. It wants dipping and ralacquering. 
Directions in book numbers ; but much cheaper to 
have it done by those who have the appliances 
ready to hand.— Essah, 

t61730.1-K. B, Bnglnee.-Xo. 140 is a four- 
coupled bogie tank, single frames, built at DerbT 
in IS75, used for metropolitan traffic, coupled 
wheek, 5ft. 6in., cyUndeis ITin. by 21in. Xo. 196, 
four-coupled double -framed passen^r engine, 
Beyer, Peacock, and Co., ISiiT : cylinders IGlin. by 
'i2in., wheels Gft, 2iQ, : 19o vros rebuilt laSO. G(M 
is six-coupled goods, Kitson, 18G7 : wheals -Mt. 3in., 
cylinders IGiin. by 24in. 1123 is six -coupled, tide 
tank, Neilson, 1H7-5; wheels 4ft. Sin., eylinden 
lain, by 21in. ; 1632— luaii (1383), bogie tanks, 
oft, 3in. wheals, cylinders I7in. by 24in. In thil 
class the ec<^uitrics are cost on to the crank shaft- 
200, 22U, and 1093, six-couplad, double-framed, 
well tanks. Many of this class were built at Derby 
ISfjO — 4. I cannot giie dimeusions. 200 w«a re- 
built iu lS7o. 2001, small four-wheeled outaida 
cylinder, saddle tank, by Uauning, Wordle, and 
Co. BSD— KSO are six -coupled sia tanks tor 
Metropolitan goods tnitUc, by Bever, FeacocL and 
Co., 1H71. Tnoy are veiy powerful engines, but I 
am sorry I cannot give diinensiona.'-METEOft. 

[51772.]— Brighton Englnea.— I send the fol- 
lowing duocnsions of tho new express passenger 
engine, " Qhidstnne," now running on the London, 
Brighton, and South Cuost Itailway;— 

Diameter of cylinders I 6i 

Stroke , i ^ 

Length of boQcr (barrel) 10 3 

Diameter ,. (outside) 4 6 

Length of firebox (extenial) .... B B} 

Breadth outside, bottom 4 1 

Length inside, bottom i 111 

Breadth „ „ 3 4) 

No. of tubes 331 

Length ,, ovcroU 10 8( 

Diameterof tubes outside Ij 

Heating surface of tubes .. 1372'&2s(j. ft. 
„ „ flraboi,. 112-48 

Totalheatingsurtace.. 14S,r40 

Grate area , 20ii3 »q. ft. 

Diameter ol leading and driving ft. in. 

wheels S G 

Diameter of trailers 4 S 

„ tender wheels i 6 

The weight is distributed as follows : — 

Tons cwt 

On leading driven IS 16 

„ trailing , 14 10 

„ trailing wheels 10 8 

Total weight of engine 38 14 

The weight ot tender iu working order is 27 tons 
Tcwt., and is distributed equally on each pair of 
wheelsor9toDs2cwt, Hqr. each. Total weight ol 
engine and tender in working order isijti tons Icwt. 
Tbe total wheelboseofengineand ft. in. 

tender is 38 !>} 

From centre o( leader to cuutre of 

driver 7 7 

From centre ot drivar to centre ot 
trnUer 8 

Total wheel base of engine. . 1-5 7 
Tender— 
From centre of leading to centre 

of centre wheel 7 

From centre of centre wheel to 

centre of trailing 7 H 

Total tender wheel base 14 

Capacity of bunker 2 tona 

The "Uladstone" is painted the usual colour of 
L.U. i: S.C. Co.'seugiuea— viz. .yellow, picked out 
with black and red lines. It is fitted with tb* 
Westingbouse automatic brake ou the wheela of the 
engine, and also, I believe, ou the tender. It wu 
designed by Mr. Struudley, and built at the com- 
paoy's works at Brighton. I may mention thatthe 
cyliuders are cast iu ouc piece, and the slide valves 
oud porta are uuderoeath.— II. N. 

|^aiT92.]-Cftncerof the Mouth. —'Observer" 
writes that he knows a lady who knew a young 
man who was cured of a caucor in his nose by 
tMLthiug at a Welsh spring. This must obviously 
be wrong, for— 1, cancer (Coreinoms) never affects 
the nose in any form except thai of epithelioma, 
which is cominouly a disease of advanced life ; 

moval either by tho knife, cautery, or oanstie, 
"Sun, Dor," attempts to raise a laugh aeaiDit Dr- 
Alliosou by qnibbliiig with bis words, ondin ratUty 
showi his own isuorauce ot tho meaning of the 
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. . ,. _.," which, if he will consult any 

good dictionirj, he will fiuJ, nmonBet other thing«, 
IkiAj mean " firoiluced by '^ ; and it is obTiooftly iu 
this uhh that Dr. AlliiiBOa uses it. Then, n^ain, 
he deniea what Dr. Alliuson aotrta, uid what is 
hn DndaubCed fact— that local initationie the de- 
termining cause of Fpithelioma ; and I may mv 
that it must he so (rora tho (ollowinK factalono': 
I hare seen about :100 coags of cancar of the lower 
Up— allroen, neferawonuinajiiQngst them. There 
•re about five cases of cancer of the lower hp in 
Women recorded, and nil of them hare boen eniolcers. 
X should take up too much of your Tuluable apace 
i* I toot the trouble to coutradict all " Nun. Dor's ' ' 
ttatementa : but their value muy bo estimated from 
the above.— St. Binr's. 

[61792.]— Cancer of the Mouth.— Thanka to 
"Hon. Doc" foe his criticism. I wiU reply at 
greater length. Cancer ii produced by two causes: 
K predispoamg and im exciting oue. The predU- 
pMing ones are eating too much animal food, and 
not ^tting enough fresh air and Hiercise. The 
KKiting ones are irritatiDn of some kind, as of 
pipM or braces, or even a blow or injury maj 
^ye rise to it. But in cancer of the Up the ei- 
citing cause is the pipe, and the chances are i1 
^vonld not haTo appeared there but for tho pipe. 
But bocnuse canoor appears on the lip from tht 
friction of the pipe, I hope " Kun. Dor." does not 
tnier that it would have appeared elsewhere if it 
had not appeared there. Un tho contrary, some 
other disease might have set in and cleared tht 
•yitem of the material predisposing to cancer. I; 
la clear to anyone who «t11 take the trouble to 
mqaire, that on epidemic of small-poi lessens foi 
» time tho deaths from cancer ; in other words. 
■moU-poi attacks those whose 



Line 12, tmA "gives two vibs." Line from 
bottom of samo oolamn. read "than there 
leaves.'' Page lo8, Unas 12 and 13, leave 
"by"; read "when the product of the fourth 
wheel. So, G4, and 30, is divided by the product of 
the." Line 16 from bottom, fourth term, read 
"'HIT." Lilies T end G from bottom, read 
" the role is, as the diameter of the wheel is to 
No. of teeth + 2-ih. so is the P.L. to halt suir 
wheel and pioion." All is now right to end 
reply. In coaliDiiation of this subject, allow 
to say that the pioion's diameter can be founi 
stated in lUth line from end of reply, p. 158, as 
well at from the third wheel (in the case of a lost 
fourth pinion). In this latter case wo bavi 
□umber of third wheel and its diameter, and having 
pinion must be an eight, 



ind that tho 

te the proportiou thus : 

AVheel. Diameter. 

m-L', : -73235 : 



Pin. 



Diameter. 



Uid either kills them o 

waste 

Dor." 



r the develoi 



ler^lopment of cancer, 
else cleajs the system of 



"Xui. 

;I with "-nnl", and -prak ot 
an irritated piim''^ but I will remind hmi ol 
one of hi* slips. He speaks of tobacco as a haim- 
leas diet. Now a vice is never harmless, and I am 
glad that he acknowledges the tobacco habit to be 
a vice. "Nun. Dor." again quarrels with words 
abont "the pravaience of cancer." Ifhe will look 
at the beodiiiB of my reply, he will find it " Cancer 
of the Mouth," and my answer about it being 
" uncommon in women and oon-smokeni " meant 
that it is uncommon in these people in that por- 
ticulor litoation. As to the counectian ot cancer in 
other parts of the system and the tobacco habit, I 
cannot giva any information, as I know nothmg 
about it. As to the cure of cancer, I have heard. 
Just lately, of a case, where a diet from which all 
animal food has been excluded, together with 
bathing, has almost effected a cnre. If it effects 
■ core^ more will be heard of it. " Nun. Dor. 'a " 
Faithian arrow I will not return ; bnl I see on 
□penin^ in his armour where I could thrust it and 
give pun. I fight uot with men, but with their 
opinions and beliefs.— T. K. Alukbos, L.B.C.P., 

[61796.]- FhotorrapUc- Yes; getatina plata» 
answer admirably for this *ort of work, though 
thej need not be "slow" ones. The main points 
on to avoid over- exposure, which would tend to- 
" flatoesL" and to keep the developer well 
restrained, so as to get sufficient density. Ths 
sura to be a good deal longer than for 
ork \ but when once yon ascertain the 
a. you ahonld be able to do a tot withont 
— '-■■- — W. RoBmBOJt, Jew , 

f 61 822 J — Pyro. — I remember purchasing a 
bottle of^pyro., answering this description, some 
•ighteen or twenty years ago, Uiough I believe it 
WM of Engliah manufacture. It was O.K., and 
kept good tor many yean, pyro. not being so much 
UMd m those days.— W. Hobetsos, Jdh. 

[GlS2e.J— Brakes on the L. and N.W.— In 
mj reply, page t3A, I mentioned that the north 
pwtion of the 7.15 a.m. from EuatoQ was fitted 
with the chain brake, but that it was about to be 
nmoTsd from the West Coast Joint Stock. This 
oLangs is now being carried out, and the north 
portion of the '.\h a.m. train will now be formed ot 
caniages fitted with both Wastingbouse and vacuum 
brakes ; the next tinin ordered to be fitted is the 
10 a.m. from Huston, the vehicles being nearly 

completed. It is stated at Crewe that i -' 

chain brake wilt be u thing of the psit 
line*.— Clehe-nt E. Sibltion. 

[61 M 6.]— Photo. Stndlo.— If youwill leferto 
my reply to No. hDdXi, p. 391, of last volume, you 
will find some hints that may be useful, Uioogh In 
ma tt ers of this kind it is not easy to give sound 
advice without being peisonoUj acquainted not 
only with the dimensions, but abo with the sur- 
roimdings, ot sny proposed stodio. Generally 



naterioi 



nthem 



speakiog. 



^, north bght falling in front, and s( 
one side of the sitter, is beat ; but if 
a good deal may bi 



The addenda 2'2S is given to the driver, and 1'5 t 
the driven, be it wheel or pinion. In replacing 
wheeland pinion, as in this case, to moke it suc- 
cessful, it is well to examine the shape of the third 
wheel teeth, and leavea of the eacflpo pinion, for if 
the wheel has more tooth than space, the fourth 
piuioo should have thin leaves, and bay-leaf shaped, 
IU also the teeth ot the fourth wheel. Core should 
be token there is no drop or rubbing in of the 
teeth. At regards the mioob and pinions for 
showing the hours and minutes (commonly called 
"the motion," or dial wheels), the two pinion's 
numbers may be assumed, and their product + 12 

hour hand) gives a product to be divided by prime 
numbers, as was done in Ex. a a', b, t, and nghtly 
arranged the nnmbers for the minu^ and liour 
wheels, thus : Let the assumed numbers be 12 and 
10, then 12 X 10 = 120 x 12 (tho ratio) = 1410, 
uud being divided by 

( 2 IMO 



wheel ^ 3G, 
way, thus : 

whatever r 



inon pinion = 12, mt. nut = 10, hour 
mt. do. 40. This can be done another 
Write down 3x1 over these figures, 
lumbers you hke for the pinions. 
-* X ~ x the upper by the lower, gives 42 and 
04 tor luiur and mt. wheels, " 12 hour motion. l'' 
for a 24 hour — ^ v i£ pinions. 
6 ^ - 24 hour 
84 S4 wheels. 
-S. £. B. 

[aiBG.3.]— ArnulBlnK Bnas-Band MoalO.— 
If I rightly understand this query, " Enphoninm" 
desires to know how to arrange some muiic to play 
Dn a bond of 24 instnuuents which he already nos, 



Menu to lajipoae— as to what inetnimenta to form 
the bond with. To give sufficient instruction hare 
would occupy tar too much space, but if " Enph." 
will send me sometbinghe would like to play. I 
will arrange it for him. He will get more iniorma- 

holf a dozen pages of written matter. If I mis- 
ondantand query, and "Euph."doe8 want to kuon 
what instnuoents to fonn band with, I beg to 
■ulmiit following : — T comets as follows : 1 soprano, 
E flat : 1 solo, B flat ; ^ firsts, B flat j 1 repieno. 
B flat; 2 seconds, B fiat; 5 tenors, E flat (1 as 
tolo), 2 tenor trambones, B flat ; 2 baritones, B flat ; 
1 solo euphonium, B flat ; 1 boM euphonium, B 
rut ; I bass trombone in Ci ; 2 bombardons, E fiat ; 
I bombardon B B Sat ; side and bass dnims.- J. 
loiriteaji, Euyton, Liverpool. 

[.^1864.]— Indicator Diafframa.- To A. A. 
Mtau^.— I am sorry to say the diagrams I sent 
were reduced by the engraver to about one half the 
lize. They ore now a little large of ^(th scale. 
The greatest pmsure of steam we get is 27lb., and 
•-lutQi to lOlb. vacuum, with parUcuhirs as stated 
. Shall be pleased to hear from 
P. A. D. [People sending diagrams 
iiiu have some little consideration tor our space ! 
i).j 

I1895.J— Old PUoa.— None of your leoden seem 

^ve a good answer to the questioa of making 

els out of old flies. There is no need to sotlen 

n, aa to do so means hardening again and 

tempering afterwards, and as old files, or files 

eeneiolly, are hard, all that is needed is to temper 

maro a httle lower ; in fact, they will moke good 

diisela or turning tools as they ore ; but bang 

harder than required, they chip. All tliat is wanted 

ii to let them down, as wa coU it, which is done by 

laakiiig bright, by ruhtuK on a EiindatoDe or flag- j 

alone until there is an^icmt bright surfaca to 

watoh the boat givsi tlusn to prodnoa a rtiaw or I 



deep straw colour, then stop and let cool. The 
best way to efiect this is to put a piece of bar-iron 
mto a lira and makeredhot, then jilaco the file with 
the bright surface upward, and watch for the straw 
colour coming up : then let cool, taking core that 
tho fllo does not remain on the hot iron until it 
■□it would soon lose ila 



[5189U.l-BtedIoalOolI.-"Tbor" says I UvB 
mode a mistake; but may I tell "Thor" that 
before I uDswered his query I placed a small coil 
that I have, inside a tin tube, and also wound soma 
thick copper wire round it, and in bath cases it 
worked all light. Will "Sigma" please say why 
it should not work ? I thought iniluction would go 



— Wii 
[5189».] — Uedical Coil. - 

_ jther remarks (p. 15S), I m_, _, .-_, 

earth (or tropical Africa) such a complication as a 
coil and a thermopile should be used at all 1* Why 
not be content with a portable magneto- elecbui 
machine, which will do the some work? If a little 
magic is wanted, a coil could be made up in ona 
hand and the cell in the other by making the handle 



the current from battery to coil. The battery 
might be a good chloride of silver one, such us ■■ 
mode up in ebonite tubes. A due wire would b« 
wanted to coonoct one terminal of three to tba 
further handle, and all secondary wires could bs 
made into one.— SlOJt4. 

[51908.1— Shake apeoro On tho Stan.— I trust 
"F.R.A.S." will excuse my supplementing his reply 
about " the unfolding star " in " Meosnie foe 
Measure," Act iv. Si?. '2. In my edition of 
Shakeepisra I'tStcveTii, 1^0!!], the followiog quota- 
tions are given in lUustration : — 

"The itar, that bids the shepherd told, 
Now the top ot heaven doth hold." 

—Milton's "Comot." 
" So doth the evenins star present itself, 
Unto the carelul shepherd's gladsome eres, 
By which unto the fold he leads his flock." 
— Uarstoa's " Insatiate Countess," 1613. 

— ClUHLlE. 

[6190S.J— ShakeapMre and the Star*. -The 
repUea given to this query do not appear to me to 
be correct, and ore not in accordance with the nioal 
explanations. The " watery star " ot the " Winter"! 
Tale " is simply the moon, of which Shak 
speaks in the Midsummer Night's Ursom ' 
''themoon, the ^vemeos of the floods." "Ins 
stats,! see. will kiss the valley flrst," is but a poeti- 
cal expression for never ; and " the nntolding star 
hich calls up the shepherd," '" "" ~" '" 



Measure," is the mommg star, which warns ttta 
shepherd to unfold his sheep. Astrology is relWnd 
to a hundred times by Shakespeare, but mne d 
theae passages have anything to do with tt.— 



A. A.M." 



[51912.]-To VloliAlata who ara Xatba- 

matlolana. — The problem presented is one that 

" ' ■'" if solution. It will be necemary to havo 

knowledge ot the mathematics of music, 

' so tar as in this case they apply, before a mathe- 
matical demonstration of the kuul postulated can 
be formulated. The violin beiu^ tuned in fifths, 
and the ratio sustained by fifths in music being al 
2 to 3, if the violin is in perfect tune and the Q 
string iMing taken as 2, D will ba to it as 3 ; and, 
B^ain, D being taken as 2, A to it will be as 3, and 
umilarlj with respect to A and E. It baa been 
ascertained that ue lowest sound that can be 
appreciated is produced hy vibrations at a ratio of 
27 per second of time, whde the bighait is that ol 
37,000. The question here is, how many vibralirait 
per second proiduce, for example, the Philharmonio 
A on the violin, how many £, D. and G? Tbi* 
requires first Co be correct^ ascertained. It haa 
been said that students who have undergone a 
tonic-sol-fa course of musical instruction experi- 
ence, comparatively with other pupils, little diffi- 
culty in learning to tune the viohn when put to 
that instrument. Perhaps some malhematieal 
tonic- sol -faist will kindly assist in throwing light 
on this question. — STunB?(T. 

raiO'^.l— K. B. I.aaoa.— Oooda Bnginaa.— 
Wellingborough, 720-730; UoO-1221 (with a tew 
exceptions); London, 760— 770 ; Bedford, 840—846, 
464, &c. ; Leioater, G21 — G-iO and J40 — 259 
(including Wisston) ; Nottingbam, 224—229, 
310—329, 460—479 (mort) ; ISSW-lOOl. \-c ■ "-'- 
ton, 383-386, 1371-1374: Carlisle, 121 
- • - 14fr2— 1471 .— Meteob. 



[61911.]— Coppered Wire,— S. Austel is in 
atmr in stating that copperas ia employed for 
Doating iron with a film of copper. He probatdj 
meant lulphate ot copper (bluestouc). The querf 
was oonactlT answered bv Mi.&eoai'.w..— l&i»f»a. 
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[61914.]— !'■«* Pump.-Hera U a •ketch < 
ft pump which may mit jonr pnrpoM. Ai ;d 




intend fixing it on the lioilot, yoo hud better huTO 
the plunger largo enough, M,y Jin. diameter, so 
that the pump will be able to start of it« own 
MGonl when hot, lU it wDJ be enra to get so when 
fiaed ag yon my. If you do not have a good 
tuctioD, the pump will not be able to draw the 
miter without your droppiBB same cold woler on to 
cool it. The valves are balTvalTei of Eelected lead 
■hotj which I have found anatrer the purpoie 
admuably.— S. Aostel, 

[fil943.]— Inoomo-tax.— I believe the Friendly 
Societisa OFe exempt from thia tax. The amount 
deducted can be reclaimed from the local Inland 
BcTcnue 0)Gce, by obtaining from the boukera, 
each hall-j-eai, a certificato of the amount deducted. 
If proterred, this used ouly be dona once in three 

Can. as clnicoanta are allowed a return going bock 
that time.— Shylock. 

[61M5.]— Boiler.— The boQer bmlt with the 
sroatest nuiaber of rings of plates ia the strongest, 
itom the fact that there is a greater amount of 
metal in the same length of toiler— that ia, bud- 
poaiug the boilers are both plated alike ; but if 
IS plated with the longitudinal sea: 
the other in brvak joiat, then tl 
plating will be strongeAt, irreapective of number c 
rings of plate. — BoBWELL. 

fSigiS.] ~ Boller.-My short answer to this 
.guerj was, unfortuuotely, too late for last week' 

to further explain the difEerouce in point of stren«! 
of boilers constructed as shown by " C. T." Ii. 
my former answer it will be sesa that I comidor 
the boiler of 1 1 riiiga strouger than the boiler 
8 rings : my reiuona for which are aa follows:— Ti 
formula for bur^inff preaanre in a longitudinal 
direction is P = ;2T C) / D (P = pressure, T 
r^ thickne&a iu inchea, C = tenaile atrength of 
netal, enil D " diameter ia inches), and for 

direction is P -: (1 T CJ / II, from which it will be 
seen that a boiler shell is weakest in a longitudinal 
direction. Hence the cuatom of double riveting 
longitudiuiil scams, the seams being the weakest 
part of shell, and the longer the seam the weaker 



what about end plates and 

t These ■ •■■ • - ■-- -»— -- 

boiler queries. 

atasB Mioromster. — Draw your 

in black lines on a whit« aorfaoe on a 

large scale ; take a negative of it, making same as 
sharp in the lines and as denae as possible- Take a 
little asphaltam, powder it, and drop a little into 

I, which will diaaolvo it freely ; 

ik as collodion. Pick out the 
clearest 3 by 1 glsas alip you have, clean well, and 
lb one lido with French chalk. Coat chalked side 
ith the aaphaltum solution, put It on your torn- 
table, and whirl it till the beniole evaporatea and 
leavea a film of aapbaltum on the slide. Lay it 
aside to set for '24 houre. Now take your negative, 
and putting the aaphalturo-coated aide of the 3 by 1 
slide next to (able, put your negative collodion 
Mm side alao downwards upon thia, bind together 
■ the ends with a bit of gummed paper- — '■- - 






>. Hence 



mof ai 



joint, the old systei 

obsoldte, on account oi loeir weannesa ; tnoreioro 
the greater number the rings of platea, the shorter 
the longitudinal seams, thus increasing their 
ttrsDgth, and reducing their liability to leak. It 
is argued that the greater the number of seams the 
.greater the liability to leakage and aeami giving 
out. This is all very good aa far as longitudinal 
■esma arc concerned, but quite a dUferent thing 
with ring or tranSTCise aeama. Under ordinary 



fair 



■orking c 



, ; it is only iu oicoptioual oases, 
«ach aa excessive straining from overheating, &o., 
which causes riug s°ams to give way. Any of our 
frieoda who have seen a boiler tealcd '" '- 
itruction will readily bear me out, whe 
boiler shells of ordinary construction always fail in 
a longitudinal direction, and leakage from ring 
«eam> ia due to im^ifect workmanship. Again, 
the overlap at each nng seam is on extra thickneaa 
of plate, eijual to a twit, ao that in eleven plates 
there would be ten of these overlaps or betta, while 
in the boikr of eight rings there would only be 
•even of these overlaps or belts. (Here is the idea 



, with ordinary Lap seama. there would be 
equal to T^in. more metal in the fint boiler than ii 
the second, which would mnko it about 2 per cent 
stronger. I have known cylinders made of norrov 

Elates, specially to gain atrength, by seams over 
ipping each other, due care being token aa ti 
placing of aeama, and I know of a veaoel beins 
made, about 2hH. long, to carry a pressure of 
l,60Ulh., which hod to be made of weldlen rii 
of about 1 ft. wide ; wider plates could not be ms 
to stand, the wide plates being given to budding 
and bulging. There are many points about every 
boiler which might be of more importauoo than 
thow) given by " C. T.," such aa opcoinga in shell, 
and how strengthened, and under what conditions 
we boilen workiiig, and how axe seams spaeed— in 



B, 4ft. or I 



long, and expose t 



through the negative to aaphaltui 
posure will vary from one hour to ten, according to 
tight ; but a trial or two wiU put you right. Wlien 
you judge it to tie sufficiently exposed, place it in 
a developing diah, and cover over with about Jin. 
of spirita of turps ; this will have a feeble actjcn on 
the asphaltum film ; pour it oB, and add a little 
benzole, and pour over ahde again, and it will dia- 
Bolve film mora enorgeticaUy. You may aaaist the 
development vrith a ojunel-bair bruah ; continue 
'ill the lines appear sharply defined on the clear 

'la£a beneath. Idt QB know how you eucceod. — 

i. W. W., Newcastle. 

(S10o3.]— BlBotro-PIatinff.— The fault Ilea in 
thebath. Tou have too little free cyanide. Thero 

ihould be a certain proportion of oyauide of silver 

cyanide attacks ui 

g the solution when ^ 

□ch metal as ia dcpOBited'on the good) 

not takcii to keeep up the right quantity of froo 

anide, the bath geta poorer in silver, oud loses 

|urt of its conductivity. If the auode is very white 

m workiug, there ia Um much free cyanide, and if 

dark too httle. When the proportiou is right, the 

anodo appeara a cream colour or very pale grey 

during the passage of the electrici^, and tuma to 

white when tho current is alopped. Add cyanide 

of potoaaium to your bath ; but you will probably 

find, if you have worked itmuch in the bod condi- 

tioD it ii now in, that you hum robbed it of silver 

ifora add a little silver. Always work 

with an anode aurf aco aa nearly as possible the same 

_ . goods.and if your solutionis in 

right order, juat an much will be dissolve 



ition to such a cose] aa I have aupposed yours to 
e— on application which I have not seen published. 

-GUTTOS. 

[51977.]— Bjeotor.— I have mnerallyfcnmd that 
'hen an ejector has to force me water abore 2ft. 
r 3B. vflrtically, it ia better to put it into the 
'Bter to bo forced. But the one you mention may 
be ticklish from other causos. There ought to be 
plenty of waler space round the atoam cone, and 
" ' I livery should be larger than the ateom supply. 
Jin. steam supply pipe and iin. suction 
ahool'd have ]in. dehvery. I mode an ejector ■ 
httle while ego, out of some gaa sockets. With 
361b. ateom it would lift 3ft. vertically (suction), 
and force 12ft., aud would work vrilh the water ai 
■JO^.— I.ABOB OitKti ViNcrr. 

[51977.1— Ejector.— Doea ^'' '"t" »>"» "^ 
full bore in a aolid stream ivheo working, or fa it 
irhite and broken V If the latter, as soon as the 
•jectorhoB started, turn the steam off slightly until 
the water comes out in a more solid jet. If this 
T, put a length of pipe, Bay, I8in. to 
ween ejector and Uie Iraat s side. I 
have been told that this baa cured this fault in cases 
" nilar to youni, but I cannot apeak from eiperi- 
00, as all th>! ejectors 1 have aean worked well. 

Jou think the proportion of the jet in fiiult, I 
give on opinion it you aend a sketch to scale of 
concern ; but I have norule boyoiid that of ex- 
perience .— Gl.ATKIS'. 

[61978-1— HypoBulphiteof Soda .—The f oUow- 
iBg is taken from Lapold Omtlin : — One pound of 
pure crystallised carbonate of soda is dried as 
perfectly aa poaaible, and intimately mixed with 
%0i. of pure aulphur. The mixture gradually heated 
glaee or porcelain hosin to the melting point of 
i.._ —.1 1 — . _. .1,^1 '»".perature for soma 



battery j 



isisthniwuDnto the articles. If th 



iridl, t 



r rather thau decrease i, 



t reduce yoni 



power .._ 

T)ie strength of silver in aolutu 
brought up to what it rei|uircs to be, by using tot 
large on auode untQ the quautity required ia workec 
■ ..-J. E. A. 

[&19;^.]- Valuation.— Aaauming that the pro. 
irty is occupied for the 19 years, it would bring ii 
f the rest were put out aa received to eompouni 
tereat at 5 per cent.) approximately £3,050, wbicl 
loulil equal the sum paid tor the property with 
impound interest at S per ceot. Therefore, by 
jiplTcation of the formula [A = P (I + r)-], you 

SO-tO = P (1-06)' 

aO.iO = P (■2'533 

Principal = 3l}6a/2'533 = £1,204 or £1,200 
nearly. 
Deducting £100 to cover probable expenses and loss 
of rent, you have left £1,100, which you might 

safely pay for the property.— J. P. Stafi'i 

[51973.J— Velocity of Bteam.— The velocity of 
steam into tho atmosphere is given by the foUowing 
formula:— ___ 

M,„ " ■ " " ""■ "■ 

V " velocity in feet per second. 
P = pounds per square inch of 

above atmoaphcre. 
S = speciQc volume of steam at the given 

pressure (i.e., the cubic feet of 

ateam evaporated from one cubic 

foot of water.) 
Taking the value of S from Moleswortb, and os- 
auming atmoaphoric pressure = li^lb. per aquure 
inch, the velocitica tor prcBBUree of 10, 20, 3U, 40, 
50, BO, 70, 80, 90, 100, 1^5, 1.501b. per square inch 
above atmoaiihera are 1,212, 1,470, JMi, l.GTO, 
1,730, 1,70.5, 1,B00, I,B29, 1,864, 1,B70, 1,905, and 
1,938, as calculated roughly on slide rule. — 

GlATTOH. 

[61974.] — Enslne. — To " Glattoh."— I 
do not quite undentand this query. Ia 
the port m valve made BO long that the 
three cylinder ports ore all couuected when 
valve ia athalf-sm>ke? Zeuner's diagram may be 
used to solve sush queationa, and it the Editor will 

insBTt it, I should ba pleased to dewnbe ita appU- 






1 kept a' 



, ith Bulphnrforec 

and filtered; the filtrate evaporated to crrstaJ l iaing 
point. Very flue and pure crystals an obtained in 
this manuer. It heated too stronglr, part of tiiS 
sulphur is burned off, aud carbonate ttf SMa remaine 

idecomposed. Iu thia case a eecoad oryitalliaation 

necessary.— GfiOBUK Haet. 

rSlDTO.l- a. W. R.— There ore three clanea of 
B.G. aingles, viz., the 2001 class (2001 to 2003) 
having IS X ii cylinders, Sft. lirivera, and single 
framea throughout ; the Alnia cLiaa having 18 x 24 
cylinders, 8ft. drivers, and double frames for drivers, 
and single for leading and trailing wheels : and the 
■!007 cloaa (2007 to 2014) hoving 17 x 2.| cylinder, 

;tt. Gin. dnveri, and single frf ■- '— ■' '^'■ 

above three claaacshava caba, 
^ylindera. 2001 to 2O0lf and 2U07 to : 
belonged to the D. and K, K., by which 
2007 to 2014 were buQt about 1870. Before 2001 U 
20O3 became the property of the G.W. R., the^ 
were huge single-wheel bogie tauks, beving a bogie 
at each and. Noa. HO to I.W (narrow gauge) are 
4-coupled, iuude cylinder, double framed tender 
engines ; having cyhndcrs 17 x 24, drivcra 6ft. 6in. 
They were built by "M!, F.ugland and Co., London," 
in lHi;2, have been rebuilt at Wolverhampton at 
diflercnt dates within tho lust few years, and have 
cubs, braaa domoa, and are moatly alationed at 
Wolverhamptou.-J. K. Si'ENCEB, Birmingham. 

—The 



lea throughout. The 

J -jjil fii2ide 

1014 once 



[,51083.1— HonouTB : Solid Geometry.- 
querist should use " Pa}Tie'B Elemauls " ana 
Angel's largo book tor the co-ordinate geometry, 
working every problem, or aatiatying himaelf that 
ho can do ao. Ho niiiy use ' ' Dcuuia's Third Grade 
Book tor Perapectivo, which contains more thaQ 
is needed. Up to lust May, these would have bees 
auJficicnt; bat I sec from tho "Directory" for thia 
year that a new class of milijcctB has been added 
to the syllabus tor IIoaourB — namely. Graphic 

bors, areas, nud volumes by hnea ; 2. com- 
position and resolutiiai of forces acting in 
any direction in a plane ; -T, graphic deter* 
mination of centres of gravity in plane figure*. 
4. Determination of the rcsullant couple of a system 
ot cDuplea in ono pluue. 6. Construction of atraM 
diagrams tor Bini]ile roof truaaea symmetricallT 
loaded. These requirementa involve some know- 
ledge of mccliamcs, and being a new addition 
rendeta it diflicult to adviae. The querist might 
use Twisden'a " Tlioort-tical llechatiics," tokuiK 
care to work the problems bj' construction. I deem 
it right to inform " A. P. G." that I have not 
attempted the Honours cinmination, and hold on^ 
a lat chLsa advanced c«riilicnte. I caoDot give mOS 
advice aa to machine drawing. A book haa bees 
published entitled, "The 'Whitworlh SchoUt- 
ships, and how to obtain lliem," price threepence. 
— Wh. John Gkev, Elawick Science School. 

[51 OSS.]- Taper Cork-Cntttng lltaohine.— 
A cotk-cuttiug niachiuc is really a lathe with a velT 
coarse screw- cutting arrangement. The sketcB 
herewith will give you a good idea ot what the 
machine is like. A knife E, about 2It. Gin. loQgt 
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U guided bf a bar B on tn-oadjugtableEtandiLrdBS. 
Tm cork u mado to levolie batireOD two oentrc 
plates D. Motion » given to tbe lathe siiindle 
(which is twitted like on AmBrican drill) b; meana 
of an adjustable lever F, and attached by a rod E to 
ths pLuiB-handlB P. The pieces of cork to be shaped 
are placed between tho centres by the operator, 
1*110 Dfiang the loose bcsdstock (we will cnll it), 
whiohiialaoadiuatable, by lifting tho lever L wiOi 
Itia knae. He tlien, after iieeing it fairly — ■ — ' 
'-'--a hold of tho handle P, ■ ■ - ■ - - ■ 




the knife shave off the projecting pottiona of the 
coik, when he tnbtH a first stroke ; he then brings 
luok the knife, tvta it f»ll ns low ai it is adjutted 
to, and then takra the Knishing cut, when opgoes 
]uB knee against the Icvt^r L, and out falls the cork 
into a. trough, which ciLrries it away to a basket. 
The corks are then Horled and packed.— S. Austel. 

[eiQS9.]-BurciBher.— It is not at all probable 
that the brass roll is at fault, though as yoa speak 
of a " plate " of steel, possibly there may be Boma 
othei defect in tlie construction. The bumiahei 
proper oonsiats simply nf u bar of steel about half 
An inch in wiiltb, welded on to an iron base. Then, 
again, do you use ii liibricaCor V If not, make on 
alcoholia solutien pi white (Castile) soap, of the 
atrength of two or tliice j^rains to tlie ouncx of spirit 
(methylatud will do) anil brush it over the pi — ■- 
■befora bumiahiug.— W. RoiiIKaOS, JvK. 

[5159:1.1— Knadna Querr. —An indicator dia- 
gram will show Hit! umount of cnihiouine, also 
the steam admission, Slc Defective cushioning 
may be remt'died by putting lap on the eiba~ ~~ 

side. The thniiip ciiinplaiued of may arise fi 

the brasses of thx pliimmpr blocks being fitted hadly 
or ont of adjuiitmeiit. An engine running at 14U 
revolutions pec miiiiitp. requires tbe valve to have 
plenty of lead, early exhaust, and troll cushioned. 
With gorkd workman ^b in, design, and strength, the 
engine will then wnrk quietly.— Lajub Ounu. 

r6199.1.]—EnKlnsQuerT.— I can hardly wonder 
it the thumpiuf; nuiae whicli C. Guiilatune com- 
plains of with ati irngino making 14U revolutions 
per minute. Tliero is no doubt that a certain 
amoont of cushioning in u c^uickspGcil eiigino is an 
Bdvautage. But if your nouo arises from detective 
cnshioniug, just by way of e:iperiment, I should 
bring the valve forward, so as to make the exhaust 
close sooBor, and noti- tlio tiftct, and then try the 
Mkte ends of thn rrliuder, ao that you will be 



bsfai 



t lap to put c 



exhaiut side of vulvi-. Keep your 'croiik -shaft 
brasses hard up. by iiisprtinfi; two pii.-cee of liard 
wood bevel i^iickiiij;, ;ia 1 slwoys find the rank 
-" ' - it the brass™ to vi-.'iir Iho most. With a little 



a I tl 



iik yoi 



diBiculty.— FiEFK, Di'wsbviry. 

r5133S.]— Braas "Whtatlo.— The qnerist can get 

tica% the mme ns that of tlic flulc, which 1 pre- 
Bome he knows. .19 Ua mliiile the word as his 
eignature.— X. E. (.jiilh. 

[5tnn9.]— Stoel-Fiolnff Copper Platea.— Tho 
deposition of iniu or s:ci;l iii kiuivrii :<■. " iU:i>:Ttype." 
Itu, or was, Urodbury's pah.-nt. and wui worked 
by them for soma years at tlw 1 iftico wlipre this 
papor is now printvl. Yon will, no doubt, find 
•omsthiug ubont Jiluiii's pron-*) in Watt or Gorp ; 
but if you ».iy wliat kind <rf ci-iipcr plates you 
mean I will look it up. It is mincyiairK sinru I 
•awBcynnw; but busiiles tlcir ilunibility when 
rust is prevented, they ars I'Upscially useful where 
red inlra are miuircd. Ihc inurrury in veruiilioii 
attacking copper with energy, — A I*liiciicir, 

[.i:2001.]—Wheel-RTO«Be.— Many Dthpmns well 
as ^' Siinplei " would like a aotd recipe for making 
Wheel greases, but thewiarHlfMle secrets thcholdera 
of which are not willing to jrivD ihein up. Tlierr 
are many good wheel gitoHJi in tliu innrktt which 
can l)e bought almost as cheaply ns preiiacing them in | 
amall quantities. I ma;r >^>y that 1 have used tlie 
■pent lubricant for beatiiiga for two yeannow with 
very little tiouble.— £moi.vi:i:u, Dcwsbury. I 



[52003.]- New Inman Staamei.— 77i« C'Hj/ u/ 
'"/iifosro is 430ft. longlietn-eeu perpendiculurf ''" 
beam, and ;i:ltt. Gin. depth of hold, grosa tonnage 
n,COO. She is divided into eight watertij^ht comport- 
mcnls^ and has font complete decks, also a bridgt 
deck ISMft. in length, and a largo spread of canvoi 
is carried on four masta. Acconunodation is pro- 
videdfor 240 first, i)G second, and 1,200 steerage 
]iassengDii. The engines are of the three cylinder 
types, having one nigh-preasuro cyUnder 6din 
dionieter, and two low-pressure cylinders HOin. ii 
diameter, each of .^ft. stnike. llie crank and pro 
peller shotta ore built of Gteol, by Yiekera and Co., 
fibeQield, who also foruiahed the steel nropellor 
blades. Piston volvea ar« isancd for the high- 
ptEBSure cylinder, and all recent ' *- ' 



igle ended boileTs, h' 
On her trial trip on I'ith September she attained 
mean speed of 1.5 knots. The vessel was built by 
Meaan. Connell and Co., and the engines by MeBan. 
John and James Thomson, Finniestou Engine 
Works.-B. M. 3. 

[.52004,1— aiDc for Flour DresalnB.— Ceing 
ouly a '■ Country Joiner," I fear you wU[ ciperience 
a rather diilicult job on what is conaideced good 
millwright's work. A reel for T sheets " over 54ft. 
long " butw^Q tho boariiigB requiroa great care in 
the making, and unless yon have bad something to 
do with them before, you must mind bow you go to 
work. Sketches would occupy far too much room 
for tbe po^es of the '' E. M." ; however, if you 
will advertise yonr address, I will send you por- 

[62007-]— Frtendly Socletio».— By Section 16, 
sub-Section 10, of the Friendly Societiea Act, IB7o, 
it is expressly provided that trustees sbuil incur no 
liability eicept for moneys actually received by 
them ; and Section IS ^ueraUy provides tor tbe 
investment of the societies' funas. It nppeara that 
tbe trustees of the society referred to ia the question 
sre morlgngees in posBossiou, aud— that being so— 
nothiug in the Friendly Societies Acta altera theii 
position from that of other mortgagees in posses- 
Bion.-E. F. Bj<abeook. 

[32008.]— Poor Batea.- Poor rs 

T. T. 

others, it should be assessed higher. If, however, 
he has a real grievance, be must find out from the 
clerk to tbe board of guardinna when the next 






collector that hi 
d he will then bare to attend aud state the 
ture of ilia claim to the committee. — K.. W. 

[52D0S.]— Poor Bataa.— Tho rate collector has 

right to make u rate or determine the aaaeas- 

int. That ia for the assessment cotnm ittee to do, 

1 Mb business is to collect the rates. Tlie assess- 

liitba of the rent tho house 

. maiket. If, in consideration 

of a premium, it is let un Icaae at a low*r reut than 

it would loally fetch, that has nothing to with it. 

The annual value is the amount to be determined. 

You know your own busineaa best ; but I should 

refuse to pay. and allow Mr. Collector to aummon 

e.-NDS. Dob. 

[52012.]— BioyoleB at Night.- A bicyclist 
ho, inatend of a lamp, corrius a "llaming torch," 
deserves a ducking in the nourost canal. Ask yon: 
brother bicyclists, and leam somethiug of thi 
amenities of civilised lite. -Nvs. Don. 

his bicycle a lamp lighted to show a light i 
direction ho is going,'' or ainiilar wonls. If 
by-laws an in force, I should aay legally a torch ia 
lamp; but in any case, uo man wonld be 
jiiat'ijrd in any way in throwing you from the 



) to bicycle riding. 



iollo« 



neral 



toroi of clause aa to carrying lights 
ioyclist wbo rides a bicycle during the hours 
Qtween anusct and sunrise shall curry, attached to 
his bicycle, a lamp, which shall be so constructed 
nd placed as to e^bit a tight in the direction in 
(hich he ia proceeding, and shall be bo lightad and 
:ept lighted a a to uiford adequate means of 
ignalliug the aiiproiich or position of such bicycle." 
Hfendeii rire liable to a tine of two pounds. —KoDKBI 
?Oun, Hon. Sec, Xutional Cyclists' Union. 

[.'i2U12.1-BIoyoleB at NlBht.— Tho taw re- 
tiuircs you to carry a lamp on yourbicyclc at night. 
YoQ were leguily wrong in not so ha%ing a. lamp ; 
lut aa you carried a. torch, it is reasDnublo to suppose 
he mau saw you comitig. Ue, iint being a pLilie,e- 
uiu, bud no right to stop you, and if yon were in- 
jured by Iveiu^ thrown off you could summon tbe 
mnu (it found) fur assault. If iix. Xcwtnau was 
not seriously injured by the fall, I should not advise 
him to do anything of the aort, as ho was clearly I 



technically wrong — even though, perhaps, the man 
was unaware of it-in riding "without a. light," 
i.e., a lamp affirni to tJit maehiHe, and he might be 
fined for so doing. Tho law merely requires yon 
to carry a light for tho protection of foot-paBBengers, 
who have as much right to walk on the carria^- 
way as vehicles have to use it. The light beinE 
aiSied givBB you tbe full power of boUi hands, 
whereas in carrying a torch you have the con^ttets 
use of only one. — G. Kt*s3ELL Paiijuiil. 

[.i'2012.]— Biayolaa at Nisht. -In reply to 
G. Xewman, the mlt:s regulating lighta at night, 
being raade by the different local boards, vary 
slightly in wording ; but, os a general rule, he may 
consider that the fuUowing is the regulation: — 



attached to bis bicytk'. a lamp, which shall be ao- 
constructed aud placed us to exhibit a light in the 
direction in which he is proceeding," ic. Bilyale 
now comprehends tricycfa. . Strictly .speokiug, tho~ 
querist's dismounter coidd be summoned kt an 
assault ; but if I were the magistrate, I should 
impose the smallest poasible £ne, us a bicyclist with 
a blazing torch is most certainly "within measurable 
diatonce '' of a dangerous nuisance. Why does not 
tho querist use a k.mp— they aro cheap enough f 
The above law makes a lai»fi compulsory ; but it 
may bo u liglil in some districts. Perhaps O. 
Newman's lamp faded, and he had to put up with 
a torch, I hope this was the case ; as otherwise hi> 
exploit waa just one of those foolish and dangeron* 
tricks which bring discredit on all ridera of the 
"steel stoed."-B.H. 

[52015.]— PhotometerB.-To Rev. T. E. Espiit. 
— I am sorry that " Eta Orionii " has hod bo mnch; 
trouble in making a photometer. On reading mj 
description overagaui, it seemed passible to fall into- 



lisbikoi 



my que 



and then, indeed, the prism would be of no me 
whatever. The passage runs "It consists of a 

Kism placed behind one of the stops of the tfllescopa. 
ia fastened into the tube of the telescope." 
^Vbat I should have said is that a hole is bored in 
the telescope tube just large enough to allow the 
prism to be insortecl into tho telescope Apex flnt, 
while the base is par-,illel with the tub^ of the tele- 
scope, and SUs upthe hole. The hole is hotod nott 
a stop, of which there are five in my telesoopa, aa 
that it in no way interferes with the light from the 
object glass. Tho lamp of convex is placed oulaidfl 
the toleacopo close to IJie prism. ''Eta Orionii" 
might make his prism, as I did mine, out of a thick 
piece of plate gloss. If he can break off a comer 
neatly he will nave nil he requires. Ho will easily 
.._ ,1. ... ._,! J, , _ ..__ jijg ^ ,|j Bhipe, for if he 

r words at arms' length, 
to bis line of aight, be 
should see the sky li^llected from the further aide of 
the priam. If hcalill is unable to manage, and will 
writo to me, I will do my bpflt to hnlp him ; but I 
think he will find no further ditUculty.— T. B. 

[52010.]— DepoBltlnKPlBtlnnm.—"E.T.M." 
can paint hia copper foil with 1 weak aolution at ' 
pUtinic bichloride. Afterwards, the fod must be 
heated, to decompose tlii' bichloride and leave a film 
of platinum.— RESflOn I', F.C.S. 

[5201B.]-PorUblo En^ina- One Oyllnder.- 
I presume that your i'u);iuB has ouly one eccentric, 
and consequeutly only runs one way. Now, if the 
valve has neither lap nor lead on steam side, the full 
tlirow of the occentrii^ will be verticully upwards 
when the crank is on il^ doad-ceutre. Therefore, it 
yon pkice the eccentric with its full throw down- 
warda, learuig the cmnk >tlll on ita dead-centre, 
the motionof your engim; will be reversed ; but if the 
valve has hip and lead, the eccentric will be further 
advanced. Hence, you muiit proceed as follows:— 
Make a mark at tbu ixtn-mity of tbe eccentrio , 
liueable with its full tlirow, then drop a vertical line 
Lg this mark. Now, unkey the eccentrio and 
itforworda until tbe mark is agaiu cut by the 
vertical line. At this p'^iut tbe full throw of &» 
is us much below the oeutiv of crank ■ 
was before above it. which is all that il 
noceaaory to reverse th<-- motion. The lead ia the 

■ of opening that the valve gives for the ad- 

of steam wbru the crunk is ou its oentre, 
and is obtained by moving the eccf'utric forwards, 
the amount of which is determined by the size of the 
agine, ka. ; hut in your cusc you may give it i^ of 
u inch.— ENiHHtKC, Duwsbary. 

[520111.]— Qas Sncine.- In niply to W. Ains< 
worth, the figures given on p. ±i4. Vol. XXXVII., 
were token from the resullB at several trials ot the 

gines, tho quantity ot gas used, power indicated 
and given out at tlic cmnkahaft being known, and 
from experience in the engines in dully wiirk, and 
supimrtcd by (he authority nt Dr, Sicmensj who 
stated at the Institute iif Civil Eugiuccrs (re discus- 
sion on a pspor by llr. D. Clcik on the " Theory 
of the Oas Eugme ") that the fuel was burnt in a 
cylinder, which it was atternpted tn kivp cool by 

th^t the heat so generated was only jjartly utilised 
for maintaining the atnte otexpanEion iit the heated 



ENOLtSH imTHAHIO AND WOBLD 07 BOIENCE: No. 970. 



Oirr. 26, 18S3. 



Bun, the cold sides of the cjlindST taJdng a Rood 
EkU <rf it Bwaj st onle, thiu Mnsng ■ great loss. 
Fiot. A. W.il. Kennedy klao ntldthathe had >>»H 
oocuion to woik out some gn engino indi'^ 
catds. TBldnganindiMtordiagnun^aSh.p. 



enaine, an BTeiue diagram I 

Enurt trials, and taking the quantltj of 
^TVn in the publiihed (B»ul*- -' " — 
obtained the following leiulta : 



" Otto 
at tbo 



an 



dne to the complete combus- 
tion of the gai per (eSsctive} 

■tiDke about IIOOO 

Woik done per (efFectiTe) stroke 



dlaohatged 

Hechanical squi^ent o 
not acconnted for 



From the judge's report on exhibita, Stockport Qaa 
Apparatus EAibitioD, 1B83, Class 5 tor the apuli- 
ouion of gai for motJia power, trials as publuled 
tn the Journal of Gai Lighting. Oct. 9, 1633, 



Minutes 

; required Unltsofwork 

t to eon - done 1 onbiti 

I somelc. tootofgas. 



I ¥' 



Ottq i 
BnMhop } 



: 1-800 



S inch]dr.69'Qj 

onflywhl.37-4» 

1-270 — 2060 onflywhl!l3"20O 
„ } iJ-620 — 0-017 Onflywbl.l3-0l> 

Tba J h.p. Otto at this trial was coniumiiiR at thti 
rate of 3ti'3& cubic feet of gas pec hoor, 6u-36 pir 
cent- of which appears in the cylinder, or 33 cubic 
feet of gas, equal to 11 500,0IX)ft.-1b. Of Ihia tliT 
engine gave out by the dynamometer 1'0T4 h.p., or. 
Id actual work, about ■2,00U,00Oft-lb. The otln r 
9 600,000ft. -lb. must hare passed away either by 
the extutuat err through the sides of the cylinder. 
He temaiuiiig 15'35 cubic ft. ofgaawasnot burnt, 
but passed through the exhaust. Had this repurt 
given the tempcmtuTe of the exhaust, and tbi> 
onmber of rBTOlutiona, ic, we ahouldthen be abb- 
to calculate the exact quantity of beat cani-il 
away by the eihaueting gases, which, being d\i- 
dncted from the !),500,Duart.-lb., would show h"w 
much passed through the sitlM of the cold cylln d<.'r 
into the water jacket. See llhiutss of Proceediii;;^ 
of tlie Institution of Ciril Engineers, Vol. XCIX., 
Session 1881-2, Part 3.-B. A. 

[52021. ]-Balatiiir Ud of lion Box.— W'oulil 
ft weight same as used in window -sashes te of elrv 
osa?— W*Tr. 

[52023.]- Apprentice'! Overtime.— Yon ar^ 
bound by your indentures of apprenticeship to 
obey all lawful commaodi of your master, anil it 
he, by the foreman, says you are to week otgf- 
tinie now, even though yon have not been ac- 
cnitomed, you are bound to do so, unteaa there in u 
(tipulatiOD in the indentures to the contrarr- H<?, 
not yon, is to judge what ia the wage to be puid. 
If you could give more particnlaia, I abould ba battier 
able to answeryour query.— G. Kubbell Pbidii_\5i. 

[62024.]— BecoTsry of Snlphnr.- 1 canii.t 
^Te a description of the plant required i but shoubl 
uink that the spent oxide need only be B^tB-ti.il 
with CS, in a ooTered vessel : then decactrng thi) 
■olutian off into a retort, from which tto C Bm is 
■nbsequently distilled, leans g the sulphur behiuij. 
A low temperature must be used, and the distilled 
CS, may be condensed far further nse. Could 
not the spent oxide be ntiliaed for the manutocturu 
of vitriol?— Eebsobp, F.C.S. 

[S202S.]— WlmahunC Influeaoe MaoMne.- 
I have made one in which the axle is made of 
ebonite, turned tiue. Each plat« has a wooden 
cap Demented to it (with the cement sold foi 
■tlekingBlasa, &<:.), with a hole bored in for tLe 
axle. The oapa must be turned flat, and .the glii.-'s 
. stock on flat, else the plates will touch as they re- 
. Tolve. The plates are made to revolve in oppoeite 
diractions hy crossing one band.— WiTT. 

[62029.]— Ebonite.— Yon {an flatten jonr plate 
Iry pouring hot water over it till it gets sofL and 
ttcm clamping it between two flat bwuds till it if 
hard.- Watt. 

[52030.1— PhotOKTKIiUc .-Under the cireum- 
riances described (I apeak from experience), Ishould 
My a yellow glass would answer every purpose, 
though as an additional precaution it might be 
ftdvinble to have some sort of bUnd or curtam that 
oonld be drawn over the windows either in whulu 
or in part, as the varying conditions of light may 
^pear to render necessary.— W. ROBonOs, luu. 

[62030J— PhotograpUo. — I would strongly 
vdvise "Itnby," if he cannot get sufBdentlight *- 



. dmkm his iMsativea with, thiongh ruby glM, to 
BM a bmp. I have done this for aome lime past, 
audi find it answers very woll; the laop ming 
mBf not haUao tnnbleoMne to k^Mttetaione 



would think. Yellow glass, such as would be 
able to work wet collodion platee by, would com- 
pletely spoil any dry plates. — Hxchika. 

[62031.]— Dynamo.— The resistance of your 
umature should be about the same as fleld-msgnets. 
The distance between the armature and fleld- 
aufnets ia too much ; it should be as near a3 poe- 
Dble without toaching. — Wi.tt. 

[S203I.]— Dynamo.- Prom dcKaiption, I think 
the wires must be connected up wrong. Wire from 
brush should go round flrst half of magnet, then 
ciTOM, and go round otber half in a contrary direc- 
tion, thence to lamp, and back to remaining con- 
tact brash. It is diScult to say what is wrong 
without examining the machine: but if "Lsbor 
Omnia Vindt " fails to make it work, I ahatl be 
glad to help him it he will send ma a sketoh of j 
machine and oonnections. — Lioht. ( 

[o2038.] — Soller.— Ton vrill be no saver byre- • 
dncing the piessurs in yonr boiler from70lb. to i 
301b., but rather a loser. The proof is in the fact 
that a given weight of fuel will evaporate a given 
quantity of water, irrespective of its pressure or | 
temperature. Therefore, it most be obvious to | 
anyone, that steam at 7L'lb. will be drier than steam i 
atsOlb., since to getierate a given volume of steam i 
less water will be required 6r that at 70lh. than I 
that at 301b.— Ehoinbeb, Dewsbury. j 

[62041.]— Bmah Dynamo Maohlae.-I think i 
Williams baa connected up tbe cods of dynamo ' 
wrong, and the current in lower coil ueutralises ^ 
current in upper coil. Try connect! 
end to outside cod of opposite coils.— 



UNAIISWEIIED aUERIES. 




613*1, Bte«mlaun-h.p. 5fl2 

GIS73. Bourdon and Wiadch-9t, Kl. 

BISTT. CnimprU, Mi. 

GISIB. MoltSresd.sOi. 

613». Wuts-WstEr llptcr, sas. 

M3»S. India VaU,M3. 

ei409, Compreuiiii] of Guai'il. SG3. 

Miil.' l^^^pkai.Kl. 

iUta, Uoiine Drcdxe, Wl. 

SH3». CmtrifuBal Pumpi 9dl. 

GlSii. Chemical, p. 4i. 



Aigelander-i fHar Chart, IS. 



oflet's £a1cuLiti 



rhen: 
ng— 1 

mdicates the probable presence of ' 
. „. i„„j TT.^ i-i-iiionde is soluble 
rectified spirit. 



■tini Ml 



'B.W.J.^' would like to know what ii ^ 

re present, I would readily examine his sample it 

e will advertinB his address,— HeSSOhP, F.C.S. 



aUERIES. 



" Folio w-Workman."- 



combinations of mercury with volalil 
entirelv dissipated by beat. There 
□hloridea of mercury found in comi 



mercury found in commerce - 






to one of these 
« all entirely volatilised below e 
residue would certaiuly be ar 



aaothar lover with a broken liai»priD^— a wi] wanting 
-VSLch spring abave. I ^l ri>Lkr und rolled oB Ji 
ri«bt anil nev aprmx uu, in uU fapnta si neoilT like 



red heat, 
impurity. 

[520.^1.]— N.B.S, I.O0OB,— As this query haa 
been answered before, I will only give a few priu- 
npal dimennana of these bogie express engiuea :— 
Diameter of cylinder IHin. ; leiiKth of etroko, 2Giu. 
■"'--later of four-coupled wheels, 6tt. liia. ; total 



iginea, four bemg ,_ 

at Glasgow, Edinburgh, and Carlisle respectively. 
Concerning the single engines, "Glasgow" and 
"Berwick," about which a query appeared on the 
5tb, I can only say their cylinders are the same size 
as the bogies, and their (Uiving wheels ore 7ft. in 
iiameter, — W. TnOMrsos , 



which convey the Midland Scotch Joint Stock . 

between Carlisle and Edinburgh, were designed by 
Mr. Diummond. They Lave cylinders I Bin, 
[tiameter, with 'JOin. stroke^ and as the wheels are 
Stt. Gin. diameter, the tractive force ia thus 



Spring wu perfecll)' Hatund irc^u 1 round, and tight on 
keep Roiug ; aecinrd tu tne ai it tlie aprinf itself had 
wroDH and miB it up. Do you think you could pi^t 



[ewwi.i-Modioal. 

winful. Thea'a di« „. 

lutxided. Our fatnit>- dovtui 



c weols I have been 

-. .jfUnied and was verr 

divcharg^ Mtninmced, an] the pain 



. . of Blycmne. He 

nesj lo tbo trmpanum. Tlii* 5 supixan i» polypus. He 



, and told a 
d mImiow "f thtre^i^ 



get rid of. 
there any 



polypaa, CIMp „..„. ., 

solvent or drug that will dertroy tbo (i 

life, and that it boa been uaed. ju a ir«Ble. »oe«!srfuUT, 
in Qua al diphtheria. I tball ti>' v^rj' much obliged for 



IS' 



,-^=10Slb. 



Ina for Hig-h- Speed 



ol a hardened aloel plug, wl 



DT 1031b. exerfodforeachpoundof effective pressure 
per square inch upon the pistons. The eoginee 
are alt fitted with the WestiuRhouso brake. It 
may be mentioned that the Glasgow and South 
Western Company has also some powerful express 
engines to convey tbe Glasgow portioiiiof the same 
trains between Carlisle and Ola^w, — Clskest E. 

SmXTTON. 

Toloiuilte." — All the qneations 



_ — .be bearing. The 

weight auppurtvd t>7 tbe bearing in tibuut 40Lb.,aDd the 
speed of iLe dpiadle is 7,ut)0 per minute. Tiit bearing ia 
ulustidfsctury. an the HurfaceB beat and t«ar each ouisr 

the end of plug bcHinirs coiKa^i!. 1 Lhink the oil ia 
foreed an-ay from the bearing hy Ihr pri^aaure and the 
high speed. ^Vitulit matt^ri hi^ improved by uhIoa 



[02054.1— To . . ^ 

asked in this query are explained and answered 

the book I named in mj '- "- "■'■" - ' ■ 

September.- YuwiniTE. 



3 bine on Uth be 



[52061.]- Flute.- The proper places of side duunetci 
loles on a flute depend upon so many " fine be 1 full 



[M083.]-Foed-Pnmp,— IViintprCBMire WDnUtiian 

i.,..j, ^t 15,, innikea yet mjnnts, with a 

lib, perH'^uare inch, the diameter ct 
24in., di-.metrr of f Kd-ndva llin.. 



advise "Constant Header" eithw to wait 

until " Vulcanite " arrives at that point, or obtain 
the book before allnded to (see page 42) , Opinions 
diAer as to which is the b^— the cylinder, or the 
taper bore. Boehm, the great flautist and fiute 
maker, believed in a cylinder bore, with parabolic 
head joint. I am wnrT I cannot hslp " C. R." to 
the beat form of tool lor taper-boiing : but, for a 
oyliiidBr ban, I have pleaiDie In reomnmending 
ma to the article by Hr. Enuia in this our valuable 
npar, Tol. XZXUI. Ko. S48, page 388.— Ou) 



>c 1 full at eai^h attofce !— Pk 



[ft3a6l.l-£xh«UBt,-CsD anyone give ma a ^B^ 

when the tlidG-valv,%peD!'''i''o%ibau^t I (anM^MS 
out tbe rule glvifn m Moleonrth, si I MMMt^../ 



t-SZ.^.. 



-DnlllnK Nickel PUt«.-Ck> or- 

!■ to duU a nickel-plated attlolB, sn M- 
■>>] blue or black colour I Ifaaqrw 



[G9CS0.]— Braalng. — Can aoioaa htliiB n 
KwtiK KKToadi at bluing vtthatoM^BleBU : 
madealuud OMwetad It with ItegMbviU' 
tln.lBdiaTnbbertQb*,bB(a— •-'-^^■— * ■ 
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:tzed UQ Inrae itLJch I 



ptotectJoQ ordrr], viihou 



[flswn.j -Paint for Tin Poti.— do anTone tell m* 
lif » Epiod, JutHblc^^ elnstic Hint or %'jtniinb for UiP 
imrpoK ol coating ordinarrtuu wftb« bo u 10 previ^iLt 
thnr bvbif mtTddpd bf the action of vtlinc »]nClana «Tcfi 
■fiti omtuiBed uh I It ia of gnkt impcrtuFe that it 



JMMS.l— F«iry tampa.— On »nr mrrMpondent 
lae trtaa whkt ooimfi the fairy Umpt in tliwtnft — 
1isiit«d— vbelhor from a smaJL BHund&rr or prim 
IwtlwT t— and «b>t mcUli u« tlie el«inaiU I-f . Y. C. 
ISKiflS.I-BIetropolltBii Snlldlng' Act -IKm 
KCtian BS live ibundlDBomu who baa paid the vhiU! 
co« dI B pany will. SD^xilut* lien an it. >o u la nobit 
hitD to nukfl tbp iBadlotU of tbt adjoiDlDg home pa; bu 

tCDBOt I I Have 'rebnilt ay hDue. vkirh 1 vitl call 40. 
Blank-Rnct. and tbe party wall betsccn my bonio and 
Na. 00 b#lDf very defective ajui out of upright, hai had 
to be TcbullC from [ndadlns the foundation, sod I have 
paid for the whole o( the wort, haTing been unable lo 
BVtanfthinB unt of Jt., the owner of No. 30. B. bai 
tSaat failfd. the otate ihoviDK. practical]]', no aneti, 
and hla honie ii now Uben by C,, who is making 
MeatiooM, wbleh ertdenUy involre cuttintr the wall 
about, ai brick and eement rubbibb, ia beloa caned away. 
Can 1 atop C. duing anything to the walT until he hsa 
paidB.'iFbareof ilicosti Tbe exact aniDiint lor "' 
B.wu liable ii out J-^tiettled.ea Che arbitrator hn 



gi™ 



hli award. ~ 
[M070.1— To ^"F,a.A.S."— la^ ) (i 



U^ht, and Bnd the colonn well oontnuted,— C. J. U. 
[G«CI1.]— To " F.B.A.B.'MD Mnat we hiferfnin 



_._ _ tipped fllnta 

either that homan being* lired in tJio#e 
wEth Ibe beara and hyimaai ot tlmt mv uuka ma 
carried thither by thuK animaja after being wounded by 
them ! [11 Conld a jagged flint be fon:ed b^liuman banda 
tLrongh the thick akin of a bear T (S) Ii it uareaional] 
to (nppoae that the Ointa were csnght un by the hair i 
the prey of the bean and byeenaa aa they wore beia 
diBKgedtothe cayenu orei fmnmd atnwed with flint! 
I4)U fllata did thua attach themMlTf* to the aninta 
that «ci« devoured, woold they out lanHUmea l. 
*'cnaebed" by the devouring anlmala. and mniM not 
the atroog jawa of the hyn'na bnah thfm into -^^"~ 



[fil07>.]~CrayfiBb-WIieTe and "Wbon to bo 

Potmd.— Somn months ago. a pitreapondenl told 
ua in your best of sdenoe inagaRln4.-s that in early 
autumn thoae agreeable little pscudo-lo'bsEera. crayfish, 
won lo be fuaud in every rivulet of numing water, 
bn»k, and river. Alaa, Sir, in what region of the 
bleiaed are tbeae fertile vatfra to be fomul T I am living 
Booda.ai' ■' '" ' "'" "*-"""" 



sn. renpecling the a 
rf living, kioa of clothing 



iSi'obii^.-A» ; 

[ltMT4.1— Lathe.— {!) Can any of your iwdera help 
me in making a pattern of a Uthe bed t Tbe unlr m; 
that 1 know of. is to make the pattern solid and have 

round the bsttom edge 



uip^T a 

tiiu. centre aetew cutting gsp bed laUie, and 

tumS<in,diaiL. ; and I r" " ■- - 

thould be— would ^IL bo 1 
long, and tu avoid a loni, ... 
placed 4ft. apart, the bed 01 



rrankahaft Ihe atandardsi 



ce, thea 






e. There 

in, 4ft from ine maaarf 

ible. The lino D iith 




[ make wood 



r7,]— Machine Drawing.— 'Will i 



I otilgo n 



cooatructloB and dnwing T I have the knowled^ ot 
naehioa detaita required, 1 belieye, and 1 have ODuad a 
few working drawinga of machiuec ; but (he dim e neion ed 
ikelehaaflhc '- ■ - ■■ 






tt machiuec ; but (he dime 

r. Pltase do r 
d it. Wl ■ ' 
t know h 



What I iHin to w 



rB.)-Orannl« BatteiT.— 



should be glad If 
cm"hed oafbon ' 
charging the ct. 



m two w.c's worked by a force pump. All are out of 
rder. and ba^'e been for some time On eiaminiog the 
>llpipe from w.c's, I Rnd tl^ere are snxaLl irregular 
olcBiu it. extending at interrala thruuKhuut most of ^^ 

fcomnivuded lo put glared tewerage tile pipea in lieu 1 
le old lead one. which is fium M lo Soft, io length ; 
-ould the former last long, and what wouUI be U 
robable east of them T I wish ta ti7 and repair all wil 
lie aid of a good carpenter, aa plumbcr'a cbaivca to con 
ere would be esorbitaut. 1 ibould be ghul of Ibe nan. 
f any book that would gice me Intelligible Iiulructian 

[6»ogo.]-Wat»r Main.— Our wi 



■upply a 



viUsgei 



It la prc^waed to mal 

Mm. pipe, by taking uui. uue ji^^ uuu p, 

readora t«ll me how to proceed to take pi 
anulher in its place F— must I take sje 
pipe, and must the new lape be Bh< 



itting abuthei 



ledge a 



on Silver Plate. Ac.-Cta ai 

I the Oneuesa of lilTer jewellery eold aa (I) fine ailvF 

lorkof the l«»t quality of alh-er !— J S. 
[09063.]— Oontenta of Box.— To. 



reight of 



"?."'.■ " 



(t. I in. ic 



"auWd ti 



height mual an oblong box be mi 



1S«8S.1— Ponohinr STachine.— Ilaving seen U 

work. I wondered how the maken arrived at Che pmau 
required to punch a rattain plate. Sow tbe bole which 
rawpunched waa lin., and the Ihicknesa ot theplat 
whlchnaBufaleel.ilin. What prea-ure in tons woud 

(BK«<.1— BnildiaK Society. - Would thoeomioittfe 

fuU value, in order to ircate a aurplua fund, nothi 



[Mces-j- Bnildlng' Boo let' 






bligri if Kime lut 

.-Will son; 
ent la a dilBcult one I 

J6sr*7.1 — Preaanra on Crank Pla. — Won! 
■'Eomneer. iJewsbury," or "Firer. Uewabury," kioiU 
kelp me with the followiiw !— What will be tbe preasui 

the crank baa moved chnugh an nrc of IA' fnim the Is 
pcnlie r The elteelive preHsnr* in ibe h,p. cyUnder 1 
Ihia point ia Silb. per eqnare inch, and in tbe l.p. eylindi 
ItUb. per Bgiiare inch, lliameteruf h.p. cylinder^ leiii 
by Jilt, alroke, and the l.p. ejliuder = lUin. diameter t 
Mt. rtroke. F.cvolutioDa pet minute W. The weight 1 



oblige 



—Black Ctaln.— 



|SM»9.]~ProatlnK Tin Tubsa.— By whatproeeM 
la a frotted or cr^'ataldne appearance given In tin tubes, 
amdi aa are used la kateidoacopca vod other inatnunenta f 



RBtMs, the way I have Itaen 
■• gf iBt ken Ii obI* the d 

■1 of both iha needle Inatn 

A> nu aw what ha ia aandiw. 
lia (sAb lattaa flmm ina outli 



[ntei. — I«k« Stransfbrd — What ia the iDpcr- 
fiiial area, in acrea. of Lake Stiangfuid in Iceland I— 
alto uf the Zayder-Zee in Holland I— A. Z. 



I i-j. a.'c. 

[saOM,]— toat Watch WHaol.- To "It. E. D."— 
lany thanks for your recly la my query. I would aln 

alo after hard soldering I Again, what ia the leaaon ul 
, clock ^alng fast when It ia newly wound up. then alow, 
rbni It baa ruo about Ave day* !— sereo-ilBya gDin; 

[M<wa.]-Tho Vlonna Hofractor. — Have any 



. refrai 



By U 






III be glad to knaw wbethar 
1 a liat of the leading tela- 
incipal observatories, givin* 
ch, together with the makeir 






(&9n9a.]-VibratIonB of a MaKnetlc Naedla.— 
A magnetic needle balanced huniuntally at Iti ceotia 

at a plaea 8. Compare the atrength of the earth'i 
clearly how you BiTiie at the nault I-W. a. 

[61091.]— VlbatlonaofaKanetle N»«dla.— 
A sniall magnetic ofedlc auapended horisontally by a 
silk fibre makes 100 vibrations in S imlDat«s 39 leaaiiU, 
under the influence of the earth's magnatlam only, and 
K'O vibrations in i minutes &4 aeeonds when a hoiiHBtat 
bai magnet ia placed with its oenln vurtically below Uw 
needle, and with its atia ia the magnetic meridian. 
Compare the magnetic force exerted 

upon the needle by the earth )^^. 8. 

[fiXee.)- The Toralon Balanca.-Two ttraiiAt 
piecea, one Sin. and the other Gin. long, are cut from the 
same nannw atrip of steel. After bdng e^uallf 
magnetiaed. they arc hung horiiontally, one at a time, 
by the same Anv glass thread, aoaalorealfuthemagiietla 
meridian when the gliksa thread ia not twiswl Oa 
turning the upper end of the thread half-way roond 



the throtd must be turned to defluit Hi 
ten degreea I— W, H. 

[BMBB.]- Agriculttiral. — Thanks to "Farmer." 
W4ll be now kindly give me the vslue of permaneBt 

paature — that ia, what su- — — " — ■ — ' ' _!..». — 

laid down permanent pi 
ceive from hia landlord u 
tionlMdug. lahuuldsay, I 



). ought to le- 



« per tt 



± as m 



IWIM.I — Blootrioal. - (i) Will soraecoa who 
thoroughly understands bsttuies, say if a one-oaU quait^ 
half-fulL bichrumatu Laltcxy. three earbcma and two 
lintfl. cacb ;fiu. ai^uarc. would render the platinum wire 
ofaluopto be lighted hy electricity, incandeaoHjt f— 
and if HO bow long would th^ Jiolutioo last, the xinc beinf 
witlidiawn ejtoepl when pressed into the cell to gvnetau 
the rnnmt, and only used. aay. once a day I ll| Would 

work ivqutred, coudiliuos aa above 1— K. Hasvix. 

[fi3l01.1-Iadnot.on Golla.— Will any reader kindtr 
answer the following questiooa I (l) Would the power 
obtained from a coil cuntaining l.Oooyd. ol >'o. 3)^lk- 
ivcred wire be aa gml aa or lees than one oonlatnlns the 
fs'„..«l (jj How mane HvB-phiie cell! 
nnuld be n-quirid to oLtain the 
lis dcscnbcil above, 



anUty of St 



iiia. X lin. ,-. . , _ 

Liontally in Ihe inside of a coil 



place a water regulater hi 

bundle for the mngnel. 
neceaaary lo have a bund 



[fiSlO!.1-To"F,B.A.S.,"Hr.Holmea.orCther 
Aatro. Friend.- A leriia □! popular p^petv. auKgca- 



practlcal astro, work — ViaiLina. 

16ilOS.)—Foffl Tie, -Would " Engineer, Dewsboiy." 
or"I^borOnmiaVincit," lielpme out with the follvwinff 

andeacfacut-(^Iaatha]t-atrulie,tbelaw-preasurecylh]der 
bein^fcpur times the volume ol tbe higb-prca^utv one: 
rui^uind the praaaure of ateum at poinla ol cut-off, flnai 
pleasure, and back [UeaauTC, and aba tbe number ot 
cxpa n alo n s, and what part of atroke mutt I cut it-am 

[01101.]— BemoTlar Venter.— Will any reader 
gin me a Uiilo help with the following jub f I have 
part a( the tnune of an old piaus which it Tcimnd or taU 



ENGUBH MECHANIC AND WOBLD QF BCIENCa: : No. 970. 



Oct. 26, 1883. 



et it off bodily without d« 
T amootli isa glosiy. t 
snn 1— X.11IIIE1B. Denbaiy. 

tIBloe.)— Onttloi Clroular Qlaa* 
nAtropea-— Cbd uiy r«Adfi icll mc ui a 
of eattiiig bUm fu- "■- -■■ — ' '■•- 



rnioe-1 

tsDmeil 
fa> otaoiu 

«flT»itnL 

ncutttbs b«m in tbe c -. . ^ 

there ii noi. oitild anch & tbhw be aane, maa or «bi 
meuu could iU le UinB uit book to be bid vblo 



.l~J»Cqo«Id Loom. —Will any re»aeiUi 

"^' — ^ H 1 j&»}T]ud loom Tbieh ireftTVfl the 1 

■-— r neniii tbe miv— l.e-i inita< 

■, It li nude to be, «y, Uu. o 



[SMW.l— TouiDf Bath.— I pnrcbiued^ii^jattij 

take totsnea 



„ „ mffldeBt cluoiide of gold' 



eigbt tbevlfi o 
r-t^" ^fT "nn" <" t»irs lulBa 1 nad ' ■ ' ■ 

rule I MT'u<thrvTwo'in''8'ori51 
renotc^yiguodixiIoui.-PuiEf O. 

[BSlM.l— Into gral.— Will •omi' leader kindlyiliow 
le tbe (n«tliul iif obtuiniag the gnteial integoU at the 



a = A^ - B« 

("Act- Meet.," p. ns|.— Tti Viv, 

rSMW.l-I.athe. -Will "Nun Itat.," " Os," op »me 
01 OUT pnctii*! readen Idbdly uutiuct nH ' — '" "' " 
nfr of Sjin, centre bark-Reand latbe b»di 

po(lrlo«).«ndn -— ■ - —»■>-— 

attiogahiip. 'El 
dnl, sod wbat d 

mttdrelooee? ._.. , . ._ 

«ill oblige.— Uiiia. 

rsnio,]- MangJe BoUora.-'Wil] some liind resdei 
mangle rollen ; —luoy. 

[C!1II.]— DrUUa? up fialancs Staffs and 
Pinloiia without Solleslnsthein.— lait poeiiblt 
to drill up 11 EnKlish b>l»nM BlfliT ur pinion withoui 
■ofteviing them T 1 have betn lold nurli can be done ; 
bnt alihougli I have mgde driU. of the heat .teel. 1 can. 
not do it. I Ebuuld lilie to know if it i> uiuilin lbs tiade 
impoiElble, idnee all the 



la I h 



[S1113.]~The Sun's Blitance 






AHSWEB8 TO C0IlR^?0irS£NT8. 



nlautoiu iluiili it u 



Oorrfm, » 



BUtlS XU CORSBBFONDENTB. 
Ki OB one aide ol the pipef enlT, and pnt dtav- 
ln« (or iUnsQatioiu iro sejAtate piecet of paper, a. Put 
tioee to qnenei. and vhen ansvering qnetlea pnt the 
Lb«i aa veil as the tlUea at the qneriea to which the 
— .Jeaiefer, B. Nochai^ia nude loi Inaerting letteia, 
ooailea, oi npliM. i. I«tt«n or queriei aiUng lor ad- 
izimet of mannfactunn or BatTeepDndenlB, or when 
bMla or other ajtklu ean be pnnhaaed, or i^dlea giYivff 
■'" — ■'- )t be Inaetted aicept aa advertiae- 



(UHeomEthing iike a glnepot. i 



lianiwendthianghlhepoat. 0. Ixttenas 

wai4«d,and tl 

tolnqnima. 

•,* AtUntlon la eapedaUr diam to hint No. 4. The 
■paa dented to letteia. queilei, and lepliei le meant foi 
die gowcal good, and it i» not fair to occupy it with qnee- 

ich. if Hat advertisemente in Ihem- 

leadetfl will avail tbenuelTce of It. 
ne toUowliig an the lultiala, *a., of letten to hand np 
to Vedoeaday erening, Oct M, and oaacknowtadgeo 



Ilaiit. Euxott *si. Co.— W. Wright.- Edmuni 
Bioderip.- T. Ttqw".- J. oJid W. E. An:hbutt.-Rei 
B. B, Craig.- Cailor.— VolL— A. B, WilkuMun.- 
■W. B. P.— U. Umlley.- Jamei EJwardo.-Loodoi 



dubecribei— W. Limoot. 



0. could not tbe ni 



textbook o 

irar. cu tua b 

the nm'i dlalance, i 
be tetind with con 

-^) the nnnib«[ of eaithi it would take to form a 
Sb| round the tun at the diitance of the earth when 
oiattat to it I Thii ncmber, multiplied by thetajth'a 
real diameter and diTided by *• would fumiih tn miles 
the dhUnee ot the iud when the earth ia In peribelioii. 
The icsnlt, uvng the carlb'a equstoiial diametir, !• 
M.HM'Bmlleaneaily. If.on theotheTband.thekBow- 
led^e of the (ppniilniate dlntaoce of the mis ti teqnlied 
la srder to calculate the apvsrent diameter of tbe esrtlt 



he apvsrent i 
1, could Dot ti 



dMsnee at > planel- 



t. irreepectively ! 



Ix need >■ a bite tine tor finding the mn'e diitance I 
lafcinBatkm on tbeee poinli will be gratefully recvired 
by~ATatiiiaBT>a-OiEH. 

[UllS.l-KaBiistls m.— Will 
kindly ' — ■ •*■- '-" — '■ — ' ' 

Mow 



operate the tap, and a coil uf platinum wire rtndeied 

will Lgbt the gas. Sef mdices. 3. Piecea of wire eol- 
deredm.l-HTiBoiuB. (Very dDubttul, It depeuda 
on the 'luality of the a.g. An opUuian would t£ll you 

tiona uf two alcdg« on pp. 333. SOT. Vul. XXXlV.l - 
Aiiiov. IxvCim*. Il'rijoiue Baotsr'a liat, and IbE. 
cstslogues of other publiaheis.)— Invict*. (They arc 
anre to fade in light to a certain extsit; but they 
might be preaerved by Tamlebiug.J- J. ELtauis. fUao 
iodide of potsiaium. e«eau* handbook of the art.)— A 
WuST Oil. (We know of nothing belter than aoft 
water and good icjap.}^. P. B. (The ipedmenaenl 
ICSTCa rather more red atuff on the paper than la plea- 

wouJd Bof (en it temporarily ; bnt wa ars afraid your 
■tock ia uaeleaa, except for reworking at the lactioy.} — 
Dask BLoa, ^Properly, black aulphur ia the cnid» 

often Bubatitutod for it. Tha latter la poiaoDoua fn~~ 
the quantity of anoiic it ottoi coult^M.)— Aoaoi 
(We thought quite enough had been heard of the ( 
perimenta. Tlten it nothing apedsl in the mot 
which it • common form. Any remita whinh in» 
luperior are prodnoed by tbe mothot 



le ctntrv of tbe 1 



T magnet ia 



lerVoompaia it ! 

___ J laid on tbaflooi 
.- _. ^_ magnet being a Oaig ht 

-re of the compaaa nudle. When 

tka K.-aeeklnjr end of the bst magnet la northwardi, the 
toopaas Dceote, after befaig diatnrbed, makei 100 o^^U. 
ttas Id 18 minntei. When the N.-ieekm;endla. 
wards the eompaia needle make* 



initts 



dy«a in watei-glaai. but 

nddlali purple.— Acnairi 

tSMlH.]— Bramfth' 



jf the 

O Dscillallc 



under tlie InflaCDCC of tbe earth 



a becinnint a DUlddy 



\f 

eu tell me what tubea 

into tlie plates of a iinman'a praia when uaed for 
anlabiDg lorllte fabric t 1 now use indiarubbei and 
eanyaa. I iiave htard of flexjbls copper tubes bein* nasd. 
I ihooU like to know bow sttaiiied and whoa Key an 
to be got 1 neaae aend aketeh of attachment. — 8ub- 

[mis.]— I,«BaI.— (I) When a person buyt a burinem 
from ancrther, but takes the houee at quarter-day, la he 
(Mponalble for the poor, gas, or water rates If the former 
leniBt left them unpaid r If to, esn he ana th>ran»r 
tmnt for thtm ! Jt) What is the i 
Inks iriken a lodger does not pay hia rent, ana 
four mooey I— T. A. B. T. 

[ttUTj— legal. -B. dies Id Cape Colony, sad lesTsa 
I. sod Mr family all hit potseisionB, which 






mnicate with L. 
aendlBg I" 



■ss; 



Lao. (Biadlar qoeatlcaw hsTe keen answered 
timea, with illuatrationa. Bet tbe indices, and read . _ 
preeeot aeilea o[ papera. )— W. H. C. (There ia nothing 
very apedal in the method. Prepare the foundation 
with brukeo brick, Ac , and then put on a layer of 
small graKl etonee coaled with tar. Theae aCouee sre 
Jlrst tnoroughly vaahed, and then coated with tar, 
whleh has beenboiled to evaporate all thewster. Thu 
layer is rolled dowD, and ia then SoaCed with a coat of 
hot tar, which it covered withsaodor chipt of floors 
apar and rolled. J— Aa its ua SxtTD. (There are teteraj 
mcthoda In back votumei. Coat with boru or platter 
of Pajia to weld, and dip when at a red heat into all 
and water lo harden. |—T, B. (1 



«auhicct, andit ia 

rined by heating, v 

e In the ordiiiary 



The ahellit 

mootblng and poliahin^ 
h glaatpaper and oroeua 

„_., .___ p. «*&, Vol. XIXVI., 

and the Indlcea generally.)— BolFai. (Procure one o?' 
Koiella'a cataloguca. The addiest it Beraers-atreet, 
W.C, and you will Ond several works on the subject. 
Dont mactlae iKtb set piecea ; but eiendac, whenever 
conrenient, with tlie simple scale, keeping welt within 
your Umita. Vouvill thuaatrengthenandiomrove the 

not[»tlenooforthat,r-™"-'-^^"^' ' ^-^ '" 

itisordinaiT potty, it ..^ 

tloo of canatfai pi.taah applied 1 

your flngen. If the putty la a mixLure oi wmia au 
ndlead, It will take longer to soften it.)— AaATaui 
[If you wlQ Bay what you mean by a ■' solutloa of li 
salt of gold," we ahall be able to tell you. Which >a 
do you mtui T(-A Lovii of Odbs, (Bead np whi 
bus been mid m back numbers about small dynamo 

Itia impossible for ur — "--" ' " "- '■ 

which reach Da from 

Idea of the 



"sH 






rctheq 



(It 






.._ without 

)-c*ii. ■■■ 

llshera wbo iMoe educational mt 
Thereifl a aheap worit of the kind i 

Berfes.)— J. C.,TnYsau-Bxasi.- , — 

kill weeds. If Tou apply aionafai batyon <*oiild Sad 
strong Bidation of sulphiuie add more nscfuLI- 
Puna. (It was deacribed at lenath by Ur. tartgue 
on pp. 1, U, hist Toloma. Tbsie la ■» batter battery 
than attanlell for general eleetxO'mat^mgr ; bntthe 



E for 1 

(Most of th* 

&?^l 

[Bock-alt wiU 



dU^^yiai 
The " E.H,' 



uld be no difficulty. The 
emuchui thcfrorkingatiiatheengraTlnr. 
la neceanuily printed rapidly, and Baall 
middle of a dark fleld goon fill-same 
uursi', gutting b^ler-printed copies than 
Wuau. (Printed copies of all publiabed 
I can be bought at the Govumment Patent 
luppton-buildinn.)— Jossrn flcsL. [We 
ire s|scc, or avail Daraelves trf tbe aRaagv^ 



[Neither iBdnlgmw improves the cuiw.]- Loioriiui. 



I'iuriTOH. (If pcsctical, ui 
jblitLhUujm.j-JoH* HuPDU. 
gfneial invitation would bdog 
m people igaorant of whathaa 



(Nut a bod ides :1 
already been D 



rDarbyshirtf 

d.zvm.)— 



oj»..... ...».e you uver had to search at the Fata» 

Office yourself 1 If ao. yuumuathaTe tHenslEBck with 
the numerouB abandoned inrentlonstnTarioBsbrsiuihH 
of manufacture of which you were previondyigiiD 
—a. M.— (For Infomialion about goitiB. or Dartq 
neck, see pp. 171, Hn, WO, 463, 6Sa, VoLZ 
Sciaaca. {piocun! ralalogucs from MscmllUn •« 
other publiahcra. You dgnot apeeify tbedisbrict.)— 
AiBOHADT. (The cheupeat method it lo paaa steam 
^LTOugh a tutie coutainiog ntd-hot Ireai borings. CtlioO 
would do if treated with auitable vanilahins coata-bul 
Bilk is bctter.l-S. T. J. (B™ p. !», YoV. XXXIV., 
and the Indlcei generally. The water oogtil not to 
boil stall, but to ciroulatB oa toon aa it boeonmhot. 
Ur, £ldiidge, M.Mumy-a'nict, HoxloD. N., publidwa 
a guide.)^)i A.viioi.'a Kasst, (See Dr. Edmoadrfl 
remedy on p. 430, >o. 303. Sec siao pp. t6t, E83, Siffi 
Vol. iXVl.l-AniTEUu Bbukbbpiu. (Yoo should 



Bay Busbridge*e, pub! 

AU'sorU of 'devices 

must be carried ia t« 
would be altojtethei' oi 
(It ia impoaaible for u 
mean by the nimpla reference " a good wbtlB ago." 
Perhapa yon mean Uie Brticle on p. 3S3, So. M«.J— 
EcoaoxiBT. (If -Kf underatand you, the only way la Id 
obtain a proper portrait lena, A good deal ean be done 
l>y lighting the sitt«r, and if tdu havo a Uerreillsi^ 
yoa ought to have no dilUcoIty In maktw soy good 
— ,_:.- i-i—.i . '-DufATioim.K. (Both OMrles 
For full kistmoUonB iB fnadl 

generally for many rcferencee. 
toll, and the perfectly clean gla 
down.]— Iwx. [The "speller" la a 
the parU to be joined. Bee back t 
directiona in braiing. 2. For giindi 

ie,No.S33; p. i-ir, tia. 828-1- A Bl, , ,. 

[Dr. BdmunilA has rvplied at length ; see p. lOP, Ko. 
81B.)— TlHTSBSTTO. (IfcUnchf, il vou wi - - 



tie aubject in back tc 
been deacrlbed.)— Jobs B. 
XXXVI. Ibe weight that 
-at, and as an '^ auxiliary" 
'. place.)— Oaw*i.o T"iai La. 




_. The boat soft iron rod will do ; but it ahould always 
be made red-hot, and allowed to cuol very alowly. S. 
Bprague's " hJectridty " (Bpona] ; new sdiUoa canine 
out -'BDon" or " shortly.'') -Tbufd. IThe aaeiaU 
barometer Is d«crib«^ in many textbooks and oydo- 
pffidias. Such reeorda have been kept for yaan.bnt 
— i_ __. I >._^ ..__ .>.__ --ire been.)— lUro. 






le by Utt, and Mewrt. Lockwood hi 



„ —ecydopudiaa ^ but the trade i9 much of 
maUlmportant delsila,)— T. W, K. (If yoo 
find one in all thoae volumn. wc ahould advlsi 
hnkat some of 




Not. S, IBSS. 



BNGLI8H MEOHANIO AKD WOULD 07 HQtENOE : No. 971. 



ASD VOBLD OF SGIBNO> AND 1ST. 

FMIDAT, XOfEMBXS i, 1SB3. 



A rXW HIHT8 ON CAAPSBTaT.-II. 

IK the last brief paper I promued to give 
directions for putting shelveB together 
wittoiit nHiIs, whicli do not make eitber QiB 
best or Btrongest joint. If they are used, it 
it bett^ to insert them alfematelj to right 
and left, ho ttiat they aball not follow exactly 
tbe direction of tbe grain where they go into 
the ends of tke aheLyea. Wire na^ driTen 
straight down into the end of a. deal board 
bnTB not much hold, although I am aware 
that some think them better than ordinary 
WTOught-iron naila, because the latter are 
wedM'Sbaped, and, therefore, if drawn out 
a litue way become [eo it is argued] loose 
from end to end. But in reality, tlie angle 
of the wedge is very small, and tbe nails only 
taper in one direction, two of their aides 
bemg parallel, and tbe roughness of tbe iron 
acta like a set of teeth in giving tbem hold- 
ing power, while the wire nails are smooth. 
The heads of wire naOs, too, are not easily 
driven below the surface, while a clasp nail 
may be readily imbedded, and itself acts as 
an additional holdfast. Screws, again, are 
no use in the end of a deal board ; uiey will 
draw straight out, bringing witb them the 
fibres immediat«ly surrounding them, and 
leaving a cylindrical hole. By for the 
neatest plan for oak abelvcs is the wedge 
driven through the tenon and left outside, 
and it baa this additional advantage, that it 
can bo knocked out, leaving the ahelves and 
sides aa plain flat boarda, which can be 
readily packed for removal if required. Deal 
shelves can also bo thus made if aufBcient 
length of tenon is left to prevent the wedge 
from splittingout tbostuff; but there is no 
sort of oomporiBon between deal and oak, 
though the former be painted, or grained, or 
Tamiebed; andthough tbeooBtof thestuffisa 
little higher, I would always recommend oak, 
and oak alone, for study shelves and fittings. 
But oak is a generic name of a certain kmd 
of tree, and for home operations especially 
tbe ordinary English ou is most untiact- 
able. Btave oak is the stuff, such as barrels 
are made of. I believe it is of American 
growth ; at any rate, it is straight grained, 
«aaOy planed, and pleasant to work. I had, 
lying about, some blackened old cask staves 
doomed to be burned ; but the other day, 
wanting a bit of oak for another purpose, I 
made use of a piece of this waste material, 
.and it was so dry and so pleasant to work 
tltat I hunted up some more out of the wood 
pile, and mode a bracket tor the hall out of 
it, and very satisfactory it proved. I give a 
■ketch, aa it is rather a nicepattem, and 
will hold a amall flowerpot. The riielf with 
ahamiered edge is a bit of tbe top of the 
cask. The size was limited, as the cask 
ms small, and the staves therefore much 
■carved; but staves from anj large cask will 
aiford several fair-sized bits of stuff that 
will allow of being planed flat Indeed, I 
liave of late laid hands upon all such staves 
■and cask heads, which I plane up and keep 
in tbe shape of small square Imirds ready 
for any such odd jobs. But I must return 
to tbe shelves. The double tenon is the beat 
if tbe shelf is over Bin. in width. It is repre- 
aented in Fig. 2, and of ooursoasiugleteuon 
is wedged in the same way ; but if there are 
three or four shelves, only the top and 
bottom ones need be so made, the others 
being slid into grooves or rnade with quite 
short tenons that will not oome tbrongb tbe 
•ides. The removal of two or four wedges 
from tiiese shelves on each side will thus 
ftee tbe whole, and reduce them to flat 
boaidi, ready far pookinx- A great deal of 
oak fnrnituze might be tnos made, a 



convenient it would prove. If wedging is 
objected to, a very g<K)d plan is to pin the 
tenons through edgeways with eitber bu^ 
wood or mew pins, each tenon having its 
m, as ab of Fig. 4; or with one long 
atal pin li^t through, it tbe width is not 
too great. The front of the bole can be 
conntersonk, and a turned knob mode to 
hide the pin, like B, which is partly in 







^"- 




section to show the cup-like form; the head 



got at and pulled out. Unless far tlia nta 
of portability, rined tenons will hold if vd 
flttad, and neea not project or be viribbi 



but if shelves aie to bold much weight, cus 
here and there ought, at any rate, to bo 
moT« strongly seci^ed. Given a supply of 
nice clean oak stuff, and skill t» use a saw 
and plane, there is nothing to hinder aa 
amateur from fitting up to a great extant 
his own study. Even the Glastonbniy chairs 
are very simple ; and are wedged vp on the 
some principle as tbe shelves ; and an oak 
toble with crossed trestlo legs always looks 
well. When curved stuff is needed, a aweep 
saw must be used,' but there is no difficulty 
in using it unless it be that the blade must 
be kept always truly perpendicular to tbe 
flat face of the boarS. A finely-aet spoke- 
shave, or plane with curved sole, or one of 
the American ones witb a sole made of thin 
steel, which can bo made to take any deaired 
curve at pleasure, will be all that is needed 
to follow the saw, with perhaps a rasp and 
file to finish. 

What I mean by trestle le^ is shown m 
Kg. 5. They are cut out with a turn saw 
of oak board lin. thick. A hole bored in 
the centre of each takes the tenon B of ft 
long bar, round or flat ; but tbe tenon is to 
be rounded and slotted tor the wooden 
wedge that secures the parts. There are 
various patterns used ; but the plain double 
curve shown is as good as any. The tenons 
above are mortised into a pair of flat rails, 
which take the table top. The latter is 




n^ 



attached by screws put in from below, and 
which do not appear on tbe surface. It the 
t«nons are pinned, this table may be taken 
apart ina few minutes; but it is very stifFand 
strong. There are many quaint designs of 
oak furniture which can be carried out in 
equally simple manner, besides those usually 
c^ed ecolesiaatical — strong substantia 
articles which would repay an amateur's 
trouble a great deal better than the usoal 
ones that are givcm Urth to in the borne 
woAshop. As regards tbe appeftcanea atill 
work of ^iaa class, doe oat* ■•"-•■ ^" ^sb. 
not to make it batiry and r*- 
bsiid, nor msaa aad nor 
bit of board lin. V 
beBTTtfttls'- 
balfdMtwM 
tabbU 
wban, 
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PBACnCAL V0TS8 OV FLUHBISO.- 

Lxxxni.* 

By P. J. D*Tiw, H.M.A.8.P., ko. 
Watar-Out HTdrftnta. 



or whera moat pnoticabls, fix sii emptfin^ cock 
to empty the pipea. HIJ, t^p. 39S, u the 
before-mentioned hydrant, and which ire irill 
□ow call s Htroet standpott; the water is anp- 
plifid by meter or otherwise. When the water ie 
on aomrtant, the Bhut-o& t*1tb, to mpply the 
water to tha itandpipe, may be fixed M Bnown 
at the Baction G and 4, Fig. 393, which in this 
case aUowH the ftondpipe t« be acrewod on the 




■hown at Q. There e 
but tho one generally 
the principle of reaction (i 



rarioQS kinds of mctcra, 
ISO is that working upon 
. .. (aain Biirker'H milij.a 
n of which is ^own at Fig. 334. This is 
a drawing of a meter made by Guoat and Chrimee, 
and one vhiuh, soma IB years ago, I fixed at 
Brixton, Peckham Kyo, and Queen'S'TOa/l rail- 
way station! [and many other pl&cca). It has 
worked well ever since, and I shall havo occasion 
to speak of this meter hereafter. In Fig. 393, at 
Q, may be ceen one of J. Tyler and Sons' motere. 
They are excellent water moasurers, and good 
caonKh tor all practical purposes, and are becoming 
well known. In front of the meter, as at B, ie 
fixed a stopcock ; and in a tube between the 
stopcock and meter Is fixed a strainer, tor which 
see tho section of Onest and Chriines's meter at 
2 B and 6, Fig. 394. At A, Fig. 393, is tho 




fixed this clasa of stoj 
railway stations, uu 
■tandt well, thoneh n 
(cenersUy enfon^, 
OS shown carefully pi 
Oorer the ^ol wiui a 
something like 



lead pipe t« the stopcock. 
■ plug stopcock, betanse 1 
Mxk at the before-named 
1 which for this purpose 
aw the screw-down kind is 
When fixing these meters 
nteot them from the frost. 
^ng of hair felt, in shape 



ordinary pen wiper ; and at 



firohoea cap 8 ; but when the firehose is ro* 
quired to come oS the side, as at W J, as shown 
in the section and elevation, the viilve is gene- 
rally fixed as at X Y. When these rulrcs are 
fixed as shown, the standpost genomlly stands 
charged tor the purpose of supplying pails, &c., 
as at the cock K ; henoo one reason why we call 
it a sUndpost. 
When auch cocks are fixed, Uiey should be ol 




the class known as waste- preventing cocks, a 
leotion of which is shown at Fig. 394 A. 

This is known as Tyler's waste, not oock, the 
action of which will he readily understood from 
the Collowing: It is worked upon the samt 
prindple as Uie valve described at Figs. IGt A, 
161, and olKiatFig. 1B6. 

A, Kg. SH, Is tho outlet, B the valve seating, 
K the wbar lalva, Q the bUing plug which i« 



actuated by the close-fitting socket or < 
C, the outer aides of whi(£ ore screwed 
coarse thread, or a double thread, as t 
lift will bo quicker, or double that of i 
one whose threads aio of tho same siio, 
klhe mandrel screw tool will answer 
purpose, and If the brass liniahwr ii *iJ 
hJH work, he can strike double threads at 
Tho tolling plug, Q, should be made i 
as possible, in order that the plug may f 
than it otherwise would do. All the otl 
of the cock are much about the same si 
ordinary liolherbam or Brighton patten 
down cock, shown at Figs. 390 and 384, 
examining this cock cloeely, and comp 
with the Itotheriiani, and especially the t 
stopcock, or the cock Fig. 133, it may 
that tho tame principle may ba observed 
the Bothurluun and Brighton stopcuck ■ 
Kuterwaya are reveraed. Tho end of the 
mindlo is drilled and made cup-shaped U 



} be Ul 



id of tho loose valve 
pose the spindle of tho jumper 
Jin. to }in. dinmetor, and the 
accurately into thu end uf tho accuaung 
and the cock put on the wrong way abn 
by turning up tho spindle tho valve v 
Vawn uu with it, and so, in dne time, and 
ing to the fit, the valve will fall back a 
Beatings ; and who can say that this war 
the original idea concerning this class o 
preventing cock. 




of Lambert and Sons, and the valve is 
upon by the some principle, nnmel y, in 
that at Pig. 394. This valvo, Fig 396, 
simply of two diaphragms as show" at I 
Fig. 396, and !s, as in Fig 334, "etna 
■pindle L, with a screw K, which allow 
diaphragm to be raised or depressed, and 
by reason of such motion, causes the 
diaphragm C with its valve to foil ow, Su| 
top diaphragm to be dcpressod, the bottom 
be forced in front by reason ol the spaos 
the two diapbjBgma being filled with wa 
the same reason, when the (op diaph 
raiaed, the bottom diapbtmgm must nil 
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ipprtura over the wmting T in 
u LiiL' flutiT ollowrid to run durinf; tho 
his diaplmiffm renuiina otE Iho B«jting, 
not Im; long. liccauK' there id a small 
; /i, whiuh allowe the water topasa 
I below to above Ihe bottom diaphrigm 
vcr«a ; that ia to (tay, whon the top 
. is dopruaaed, and the Ibwcr diaphrugm 
waii-T will bu forced back through th<> 
rture h, Somotimoa tho tniliog plug 
worked in conjunction with the dJa- 
1 modiScation of which ia ahown at 
Q (Pi^. 3%, 149, 4c.). Sometimca 
tdIvc is formed on the douphiagm, and 
:o actudto tho diaphragm, whilst 



plug, &•.: 



a aection of 




'drant, ahottm^ the valve to be of the 
c kind (akin the Rotherham oock, the 
being the plate E), and round the 
)tuffiiu;.bDx with glandi. Q holds the 
I standpipe, and foatena it to the valve- 
«r the method of the bayonet -point, 
I dI the beat and quickoat methoda of 
npling. 

Ball TalvM. 
Iba fitlinga connpcted with plnmbing, 



E> of I 






t and good ball valve. 
Id receive the raoat careful attention of 
>or. for a boU valve auitable for one 
'ill bo for another utterly useleaa. 1 
ifore, show and doscribe a tow auitabis 
ulaea of work. The aimpleat known is 
ratod at Fig. 393. This valve u suit- 
low preBBuroB, and ia simply a plain 
vorcd by a rubber diaphragm E, and 
nat ite acating: by the spindle and 




S ia reduced to a amall bore, (ay jin., is 
ly good for feed datems to beileii. 
a has been made to an endleas number 
it pattema, and to yarioua shapea, many 
have been patented, but are not ao good 
ginal pattern, Fig. 398. 
tiling the hall vaK-ea, see that there ate 
tavingH or dirt under the sOBting before 

it, aa auch will cause the valves to let 
iter. By cloaely examining this talve 

4(10) tho principles of the miety tbIto 
Ben, and it will act aa such whon flxad 

»nad IiBTer Fattaro Bkll VbIt*. 
19 ia an elevation ol one of theae Ul 
■d Fig. 400 a lection. It will be imd 
I aimpV ft disc and L a valve, which is 
> itt wting by ttke short levor D, and 



which, by the pin E and L-onncctin^ link I!, ii 
connected to the long lever at F ; U is tho pii 
or fulcrum of the long lever U ; M is tho spindli 
lar keeping the valve L perpendicular to the 




r{().im 



bue of the aeatint^: and N the feathered guides 
working middling tight within the cylinder A P. 
R S is a plan of the aame. 

The action ia aa foUows :— The water enters 
at V, paasoa on and through tho seating ; but 
when uie valve ia closed aa shown, the water is 
upheld according to tho power put upon the ball 
and levers H D. 

ClonON. — When fixinir or e:(amining this 
valve, do not pull up the ball vrith much force, 
or you will strain the bottom lever or cut tho 
valve rubber, and so render tho valve uaoluas. 
^Thia valve is a nuiwince when the water ia 
constantly on, aa il is of all valves the longcat' 






__ the cloainif of tho %-alve 

of any other boll valve. 
(TV htontiamtd.) 



EHGEars lUPSOVEI WiUL 
BOILEK. 

AN improved stoam boiler, dvaignod by \ 
A. C Engert, and construct^ by c'raj 
and Fraaer, of BromlBT-by-liuw, has bucn 
work in the factory of the doaigner at Three 
Mills-lane tor over 10 monUiB, with adrontaKes 
which we shall proceed to describe. Tho bouer 
in question conaiats of a cylindrical shell, 7ft. in 
diameter by 16ft. 6in. long; but instead of 
having two circular Ques, as is usual with 
I^ncaahire boilers of those dimensions, it has 
only one tumaco Quo and a return of tho fallow- 
ing dimenaiona. Tho upper, the front portion of 
wUch oootaine the furnace, ia 4ft, Bin. wide and 
lOin. high; the "flat" conatruction demanding 
atays wBch are euppUed in the shape of a number 
of 31in. water tubes placed 9in. apart. The 
undor or return tube ia similarly constructed, but 
ia only 1ft. 6in. wide ; ani^ there are two Out 
enda aecured to tho shell in the usual manner. 
Th« front portion of tho upper tube ia apread 
out into a aort of flattened bell-shape to form a 
tuma^ which ia strengthened bj ringl about 
12in. apart. The &re bora alope towwla the 
front, and aie turned up 3|in. to prevent the Bre 
from iliding ofl into the box in whiidL is placed 
the door. Tbs flra itieU ii lUelded bj ons of 
" ewtolni or AaHuuk, whioh prerata 

' •• ■ ' •• tnatqpot 



dianghla of mid air fronndilnc w 



damMtflia 

the grata, niji B> 
down tlut Wtt> 

Ul through tin 



known,andtltatalthoiighthebailcria fed by water 
from the Lea it never scales, and is i>erfcctlj 
cleansed by simply waahing and brushing out. 
This latter result is partly due to an arrangement 
for heating the feed. In what nwy be still 
collt-d the flue chamber a tank 4ft. Sin. wide, 
shaped BO sa to occupy tho full length at the 
upper part of the boiler, but curved where the 
tup Uuo enters and tho goaea aweep round and 
down to enter the lowor fluo, ia placed, open to 
the atmosphere, and supplied with water by a 
cistern. This water is heated by the floe gaaea, 
and also by steam paasing thraugh a pipSi 
whence it flowa towards the furnace and suppuea 
the amall jet above mentiond. By this arrange- 
ment the impuritioa of the feed are thrown down 
to the bottom of tho tank, whence they are 
removed by a blow-oft tap daily. Mr. Engort'i 
object, however, ia not only the removal of Iho 
lime, &c., but atao the gases eonlaiued in the 
water, aa he holda that the violence of eiplosiont 
ia cunaiderably increased when a mixture of 
steam and gosea has collected in a boiler. With- 
out BUbaeribing to that opinion, most steam uaen 
will agree that the ^n of depositing " 
outside the boiler is decidedly an improv 
The pasaagD of the fomaco gales through tiu 
fiutlcnfd flues, impinging as they do against the 
vertical water tubes, creates a rapid circulution of 
the water, and the result is seen in the test trials 
which have been made, which give ll'Slb. of 
water Bvaporalid from 82° Fahr. per pound of 
coal, the area of the grate beinr only 13 aqnare 
feet. That is equiviJent to 131b. from and at 
213° Fahr. The Bring was doneot inten-ala of 
about 26 minutea \ nearly half h hundredweight 
of coal being thrown into tho furnace at each 
food without producing more than a slight colour 
in the gases escapingmim tho topof tho chimney. 
Such TCBults od these aro obviously worth the 
attention of steam users, who, we believe, con 
see the boiler at work any Tuesday or Wcdnea- 
day, at Mr. Engert'a Worka, Three MOIs-Une. 
near Bromley Station, Tilbury and Southend 



THX SYSAUO: HOW KADE AHD 
HOW USEL.-TII.* 

By Seluo 11. BoTTOHl, 
CarreDta giveii by these Haoblnea not 



,..gi> 



INCE the direction of tho current 
chungoa at every lemiievDltitioi) of 
the annaturo in aucb machinea aa those of Clarke, 
I'ixii, and SiemenB, and at every paasage of tha 
compound armature before the pedes at the in- 
ducing ma^vts in Soren Hjorui*s machine, we 
are constrained to use a commntator whenever we 
desire to produce a current in one direction only. 
But the commutator, by the very fact of its being 
noceasarily constructed of two or more portions 
of a metallic cylinder, separated by intwvala of 
insulating material, interrupts the paasago ot tho 
electricity every time that the sprioga press 
against the insulating spaces. Hence the elec- 
tricity (umiahed by these machines partakes 
more of the nature of rapidly succeeding waves, 
than of asteadycontinuouB current, like thatfur- 
niahcd by the buttery. Still, when Uie armature is 
related at a high speed (and the Kiomoni roqnirea 
to be driven at about 3,000 revolutiong per 
minute, to give the beat effects), theae waves 
succeed each other with such rapidity aa to simu- 
lute a steady current, no break in continuity 
being perceptible to ordinary testa. 



\ 16. It is found that the sudden change from 
north magnetism (o south mognotisiB, which 
» in each half ot the above described 
I, as they pass over from before a soatb 
pole to bstoFe a north pole ol the induuing mag- 
net*, i* Bocompanied by a very conaidaiablo rue 
fop^ In toninntuio ; and that this rise incroaaea with 
*" '''* :llie rapidit}r of change of magnetism, which in 
'** tam deponda on uio rapidity of relation. So 
■*wl ia uji riae of temperature, that a dynamo 
•itli. a Siem«na armature of the pattern 
14,_and started at an initial ten- 
.. nsaa.in about twenty minutes 
driTan at 3,DU0 revolu- 
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Ist. Became the wires of tbo annBturo, becoming 
heated, conduct lees beely; hence loM of current. 
2iid. Because the nmuiture itwlf is not capable 
of tDch intense magnetisation wtum hot as when 
cold (a red-hot mass of iron is hardly affected by 
the magnet) ; hence another loss of current. 3ra, 
Because the msulating- covering of the wire ia 
impaired, e-rra if not actually ruined, if the 
tempemtuTc uiceedi a very moderate limit. 

For these reasons it is important to keep tho 
temperature of the armature as low as possible. 
The first successful step in this direction wa& 
taken by Dr. Pacinotli, ol Florence, in I ~ 
who constmcted an armature ol soft iron, in the 
shape of a ring, around which were coiled, 
snccesBiTe sections, helices of insulated rapper 
wire, the ends of which were joined up to a 
divided liaK commutator. The ring armature of 
•oft iron, with its covering of wiro, was supported 
on a central axle, and rotated before the poles of 
a magnet, either permanent or electro. A' ~ ~ 
part of the revolution is such a ring tiiben 
whole farther from, or nearer to, the poles of the 
magnet ; and although it« magnetism is con- 
stantly changing, yet the change is not abrupt, 
but gradual and continuous ; as will be exphtined 
in. the following paragraph. 

Paelaottl'a Blnv Ann&tnre. 

} 17. The description and illustration of tL.. 
machine ie to be found in tho ^'uovo Ciiafnto for 
the year IBS4, under the heading of '' Una De- 
sczizione d'lma Piccola Uacchina Elcttro-Mag- 
netica." The machine iteelf, as described, can 
bo used either as a motor, or as a generator o< 
electricity ; and its adaptability to either pur- 
poae was specialty dwelt upon \i}f Vr. A. Paci. 
notti, in his communication ; but it is only under 
the aspect of a generator that we shall stop to 
consider it here. 

Two electro -magnets S, N, Fig. 13 {which 
may, or may not, be united together below), arc 
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fastened to a base-board, and so arranged that 
the upper extremity of one is a north pole, while 
the other is a aouth pole. These poles are 
furnished with semicircular prolongations B B, 
I)' B', between which is poised, on the axis C D, 
a soft iron ring AA. This ring is attached to 
the axis by meens of radial anna. Coils of 
insulated wire are wrapped round the ring at 
short intcr^'uls about its periphery, the end of 
e&ch coil being brought down the axis at D and 
attached to one of t£e small copper strips at E 
[of which there are as many as there are coils 
around tho ring), the wire beginning the next 
coil bein;^ also metallically connected to this 
(amc strip. The wire terminating the next coil 
is fastened to the next strip, from whence starts 
a fresh coil, and so on, until all the strips, which 
form the compound commutator E ore connected 
to tho coils in such a manner that the end of one 
coil, by its attachment to ita 'strip, forms the 
commoncenient ot tho next. Tionsequently, the 
wire forming the Coils, although capable of com- 
municating elcctrieslly with the springs FF at 
opposite points of the diameter ot the commuta- 
tor, is really oontinoons. Tho ring A A is caused 
to rotate by means of the rigger O and the 
driTing belt H. 

It will lu. 1,^, 




induction teulh augneliim, while the half 
facing tho pole H will for a similar reason be- 
nerti. Hence the ring, whether in motion 
rest, will, provided the electro -magnets be 
1, beoome a circular magnet, with the S. pole 
lacing the N. pole of the electro- magnet, and ita 
N. pole facing the S. polo of the olectro. When 
the ring is rotated, though if >-iewcd as a whole, 
""'~ magnetic condition remains unaltered, yet, of 
rae, any given portion of tho ring will 
gradually change as it posses over from one 
" horn or prolongation of the magnets to the 
)ther. Still, the change which lakes place is not 
nbmpt, but gradual, and partakes more of the 
nature of a wa»thaji of ihaek. So also, since 
(he springs of the commutator press on several 
ntrips at the same time, at no time is contact 
ever entirely broken between the commutator 
und the springs ; therefore tho current which is 
produced as a continuous wave, always in one 
I, is collected in a similar continuous 
by the springs F F, and may bo cm- 
ployed where required by coupling up the 

'niis machine, discovered more than 20 years 
iigo, embodies all the essential characteristics of 
the best modem machines, and tho much- 
/aunted [nachines of Gramme, Brush, Siemens- 
.-Uteneck, Maxim, Edison, Jtc, &o., are, at best, 
but triflijag modifioitlons of the Pacinotti ring 
iDochino — modiScutiuns which have not always 
l«en improvements. Haring now brought our 
brief sketch ol the eaaentiala of a dynamo to a 
(Jose, we shall proceed in our next section to 



Tte yews ago Inn rail* were manufaotured by 
all aH nakan, and atoal raila bj eompantinily faw; 
lb* lattar DOW fom K pn eaot. Dt the total output 
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SWIPT AND SOS'S BASIU 
IXCLIHIIia XICEOSCOFX.- 

IIQS. 1 and 2 show a new microscope, a 
by Steasre. Swift and Son, which is an 
provement of Wale's working microscope. ' 
improvement consists essentially in making 
movement of inclination radial with the ob, 
on the stage, so that a beam ot light from bG 
source directed upon tho object remains or 
during any inclination given to the microsa 
Thus suppose the light from the mitrrw tc 
directed as iu Fig. 2. then, if the limb ia indi 
to the horizontal, the hght will still be upon 
object, the incidence being, however, greatly 
creased in obliquity. 

This result ia obtained by making a *eei 
groove on eitbcr side of the limh radial with 
object on tho stage. The top of the tiipo 
provided with jaw pieces fitting in the seel 
grooves, and a cUmp screw causes them to f 
tho limb at any position of inclination. 

The under fucu of the stuge it flat, M a 
present the le.tst obstacle to oblique illuminat 



the required strength i 
tho limb is obtained by thickeningthe rim or 
upper edge as it approaches tho limb, aa dor: 
by Mr. ToUea. I'nctjon stage movcmcnta «■ 
the object. The sub-stage fits on tho lower 
of tbo limb by a dovct:(il slide, which appeal 
be u convenient arrangement for rapidly atb 
iug '>r removing it. The mirror a 
shown in Fig. 2, or on the tail-piec 
I. A teleecupe rod carries a buUsCRi 
priem, with ball-and-socket joints, b|i 
Fig. 3. The fine adjnstmcnt is o^tha«yi 
applied to Messrs. Swift's previous nr ' ' 
The new raicrosoope is oitromely ai 
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pOBtioDB of iuclinBtion, in this feature mei . 
the favouisble opinion of Wale's original model 
«zpTa«ed by Dr. Carpenter. 



_a ftddrcu at the ItoTal Tictotia Coffee Hall 
WataTtoa-Toad, S.E., on Tneidajr week. It formed 
- tha loDrtb of tba aenee of Fanny Sdenoa Leoturea 
ncxw being deliTered in that building vndtt the 
■nniaei ot the (Kldiriat Tmateea, and, like tlM 
•Muar onea^wUch have been repratad m tbe lait 
tbTM laauei of thia Jonmal— irat Qltutrated br a 
miai of Tiewi ahown bj the oxr-l^dnweit littlit. 
Hm tboitie wai well filled, the adCeM vai 
•ttentivelr toUowad, and at the doM&elaetnnr 
wai called baton tbe onrtain. Having alluded to 
&• faadnatliig iiatore of the appeannea ot •omB^ 
aad t« the intanat tb^ ha*a awakMad in Oa 
adnda ot all obaarran tram 

■r. Knobel dMsribad Mma ol ^^ ^_. 

hdanaUng cometi that hara baan iiiiiail ihi ilai 
matbationi at eaoK vpon the avMn. Tlw eomm 
€f 1S64 waa ona of gnat biilliann and ( " ' 
gnat attention; ft wm mw loM to ovig 
In 168D a conet apuand vUeh wm xmm 
Botoalvtortto gmA aplandoMF, tntfeMMf 
lb menenti BdMttad^tar. ^ 
ttwdiiilli" 

a fBfH». |- 



1 by the 1 

a 1631, _ 

1 that it iroiild 



pamierod, howerar, and nltimately aaoutained 
the orbits ot aame SI coi""'- ■ *><■• "* "»" '•« 
belieTed to tuve a period o: 
afterwf-'- - " 

1607 that be beliered it murt be the , 

and he wu oonfinned in thia opinion by the tact 

that a iimilaj comet had ' -- "- 

calculated its orbit, nod i 

bj ita proiiniity ts tbe great planeta Jupiter i 
Satnin, out he believed it would be completed in 

of 1768, and left on reoord an inatraction to 
keep a look out tor it in that year, 

recollect that it waa an 

„ ti period of return. Aa 

tte time toe Oe teMipeaianoe appioa^ed, two 
atnnaman, Culrant and Calanda, reaohad 
Jia pfadiotion, and to aaoertain the exact 
periodat i^A the eouet, BOW known aa Halley'a, 
mj^ ba •neoM. Tb» aiWhaafinl ealonlataona 
wwatdidartMM hgr blaada, who waa aaiitad bja 

* i-i-a- **-1na]^MHla,iDdttereonliBned 

—~^Kntt BCBlhi, Mmelimei 

— . MM te Oa 

^loMlBidad 



waa aaeertained with such exactitude, although it 
coidd be followed b^ hanuui eyea during an ex< 
Oeedingly iinull portion of ita jouniay. that ita re- 
appearance in Auguit, 1835. waa predicted within 
our daya of time and one deeree of apace of iti 
actual place and period. It wiU not reappear until 
the year 1911. In 1H3C another comet waa leeo, of 
which iUuatrationa were ahown ; the ccAna waa a 
nebulous maos like a Heduia'a head, and the 
whole waa vei; indistinct. In 1743 a comet 
waa seen and named after Cheaaaox, whiehhadtix 
toila ot nearlv equal length and briditneM. Mr. 
Knobel added that he had a few akyi (ince ex- 
amined the original drawinn and notea made at tbe 
time of it* ai^eaiauoe. andcauld, therefore, taiti^ 
to the correetneaa of tha eitraotdinary -looking 
illnitration i while quite rooently aome entirely in- 
depandent obserrationamadein a Ruaaian obaerra- 
ti^ at the time had been puhliahed, and conSimed 
thoee previonalj made known. The lecturer alto 
ihowed iUuitiatiinuaf the great cometaof 1811 and 
1843 ; tha former had a very long tail, and the 
latter waa remarkable from being viaible by dar- 
light, and from having approached nearer to the 
■on Uun any other known comet ; aa the wine crop 
of that year waa exceptionally good, it received, aa 
moat pertons oould remember, the name of tiie 

" '' wine." Incidentally the lecturer man- 

. thia point that tha laiU of cometa waie 
continuallj changing in appearance, and anniniid to 
be no more an appendage to the looae nnclena than 
waa the amoke of a atea^er a portion of the veMaL 
The analogy was very complete, for the tail waa 
continually atreaming away into apace, and that 

one night was by no means the aame oa that 

another. Very many comets showed a dark 
apace In the centre of the tail, beginning a little 
below the haul. Host ot the alder memben ot hii 
would lemember the magniBcent ap- 
pearance preeented by Donati'e comet, the next of 
which he hod illustiationa, during the autumn of 
1868. Not only waa the tail extremely long and 
brilliant, and of a feather-like farm, but then wen 
faint nya notioed on tbe upper aide, and 
ir Bond, of Harvard Uniyenity Obaerva- 
tory, noticed alao a aingutar pulsation in the tap, 
wbich waa af terwardi recognised by othen. Thia 
pulsating movement of the light hod been aaau in 
earlier times, and was easily detected in the oomet 
of 187iJ. Itde veiy beautiful comet of Donatl 
would never anin be seen by any of his audience, 
for its period of revolution was reckoned at about 
2.000 yaara. Becurring to Hallej'a comet, he might 
mention that it had been calculated that thia waa 
the one recorded to have been seen aoon attar tha 
death ot William tbe Conqueroi. and that it alio 
appeared about twelve yean before the birth ot 
Chriit, and although it had not been aeen ainoa 
1836, ws knew its exact poution in ita ellipee at 
the preaent time, and almost precisely the date at 
which it would niappeai. Xo doubt hia andioioe 
would like to know how we were able to calculate 
the movements of a star only seen for so eitmnelT 
minute aproportion of its circuit. The calonlatian* 
were too complex to explain in ao abort a lectme, 
hut it depended on obeervattona ot the velocity at 
which a comet moved towarda or fioia the aun, 
during the time that it waa about the aame dia- 

rata of velocity waa lea than 26 milea a aeeond 
while at thia part of its orbit it moat be 
brought beck by the aun'a attraction at aome 
future period, the time being shorter in proportion 
to the alowneas ot the movement, and we, er our 
daacandanta, would 8.gaiu aee it. It the velocity ex- 
ceeded 2G miles a second, the comet would go off into 
infinite apace, and was certainly not a member of 
the evening, the lecturer es- 



. Later i 



ivealed details aa 



hibilod photographs of the telescopic comet i 

day year, from nngativea taken at the Cape of Good 
Hope by Mr, David Oill, the (Government astro- 

andmentionedthBt theaepbotographaoftem 

a celoatiol object more dearly 
<od by the astrononier, while 
they afforded a faithful record for future re- 
terenoe. Thia comet had but a slow motion, and a 
period ot revolution round the sun of about GOO 
yean. Outhenightof SOthJuly, 1!JG1, everyone woi 
attracted by the aight of a great comet, which then 
attained ita graateat brilliance, in the north- weatam 
akj, iUnstratious of which the lecturer ahowed. 
Tua comet come eo near to the earth that aitro- 
nomera believed we muat on that day have paanJ 
coupMely through it* tail. Many independent 
l A anrera reported that the ahnoaphere and sky oa 
peculiarly luminous appearance, 
* that it exhibited a pfaoa- 
. Another noteworthy comet 
"'"'" which wasot " '~ 



plioieacent iq^ea 




lalHBtead that ^oomet made arevDlBtion 

■^% fa Bhootaiz yean and eight month*. 

— adWad, & 1S3S ; but waa in an 

tie* Ib 1888, Kid lo CKaped ob- 
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distinct comets occupied its place, moving in dis- 
tinct and independent orbits in close proximity, 
and sometimes one and then the other was the 
brighter till they fiually disappeared in the follow- 
ing April, 1846. In 18r>2, these two parts were further 
separated, and since that time it has never been 
seen, although on one occasion, in 1S72, we 
passed near its ri^ht i)ath. Where had it 
gone ? Most of his hearers would remember 
that in August, and again about the end 
of November, the earth crosses the path 
occupied by great numbers of meteorites or ** shoot- 
ing stars,*' and that on these nights, especially 
alMnt the 27th to 30th November, showers of these 
shooting stars were visible. Thoy were found to 
have stated periods of special brilliancy, and always 
to radiate from definite points in the heavens, and 
then facts set men thinkiog as to their cause and 
chazacter, and as to whether they liad any connec- 
tion with comets. In 1872, when we ought, as he 
had just stated, to have seen Biela*s comet, or 
oometi, in September, it had disappeared, but on 
November 27th we passed through a dense shower 
of these meteoric stars, and these occupied the exact 
position where the comet should have been observed 
at that period. These were not apparent in 
Entope, but, suspecting that such a shower would 
be seen, a Grerman astronomer telegraphed to Mr. 
Pogson, at the Madras Observatory, to look on the 
tzaok <a the lost comet, and see if any fragments, 
as it were, in the form of meteors, were visible, and, 
as he had lust stated, they were found as expected. 
There could be no doubt that these represented the 
lost comet of Biela. Meteors, it was evidnnt from 
frequent observations, were very small bodies 
tnyelling roimd the sim in dense swarms, in orbits 
which brought them at certain times comparatively 
dose to our earth. They could only be seen when 
they came very near indeed to us, and their bright- 
ness was the result of their having to encounter the 
resistance of the earth's atmosphere, and so being 
rendered white hot, and ultimately burnt up. 
They then fell upon the earth, as dust or stones, 
and a fine collection al these meteoric stones could 
be seen at the British Museum. By means of the 
spectroscope, it was now easy to analyse the 
component parts of any light, the lines and 
bright spaces in the ray on the spectrum 
dznded by the prism bein^ an absolute test. Dr. 
Hnggins succeeded in examming the faint b'ght of a 
oooset by this means, and founa that the spectrum 
was marked by the same dark lines ana bright 
maces as the light from the blue portion of a gas 
fuune or common candle, and on bretUdng up and 
bnzmng meteoric stones similar results were 
amyedat. The theatre of the Royal Institute 
was illnminated one evening in 1881 by gas pro- 
duced from such stones, when it was evident that 
the light from comets, from meteors, and from 
coal-gas wore almost identical. The lecturer 
showed copies of spectra observed from a recent 
comet and from gas in illustration of this point. 
From all these accumulated facts it was believed 
that comets were made up of aggregations of 
meteors, for H) not only did they move in the 
same paths, out (2) dense masses of meteors 
were found in 1872 in a space previously occupied 
by a comet, uud (3) the composition of the light of 
comets exactly agreed with that of meteors, and 
with those which had fallen as stones to the earth. 
But only a few comets belonged to our system : 
some of the most splendid apparitions that had 
illnminatf d tho heavens moved in infinite space 
unfettered and untrammelled. 



THE TRAKSMISSION OF ENEBOT. 

IL* 

By Prof, OanoENK Reynolds, M.A., F.R.S. 

IN my last lecture I dealt with the transmission of 
energy through the means of coal and com, 
showing that by either of these means power may 
be transmitted by rail, with an exiienditnre of 
l-12,000th per mile, or by water of l-120,00()th per 
mile, this either through the agency of horso or 
steam. This ease of transmission, liowever, depends 
entirely on the railroad or water, and is only po&sible 
between places bo connected. Hence such means 
are only applicable to what may be called ttie mains 
of power. 

We come to-day to consider other means of 
transmitting pnerp:y in smaller quantities applicable 
to its distributirii for imme<liate application. Such 
transmission is not a matter of secondary impor- 
tance, althou<;h the distances over which it is trans- 
mitted may bo comparatively insignificant. 

Now tho means of artificially transmitting power 
may Iw considered as three. The power may be 
stored in matter in various ways, and the matter 
with the energy transported— as, for instance, in 
our watch 8prin«rs. The second means is the trans- 
mission of power by moving matter, without 
actually stonng tlie power in the matter— as in 
shafts and belts, hydraulic connecti(m, &c. Aiui 

* Ab^acted from tho Cantor Lectures, delivered 
before the Society of Arte. 



the third method, which is distinct from the others, 
is the transmission of enei^, in the form of heat or 
electricity, by the flow of currents through con- 
ductors : in this way all the power in the steam 
passes through the boiler-plates from the furnace 
into the boiler. Of course, each one of these means 
includes an infinite variety of detailed contrivances, 
more or less dissimilar. But there is good reason 
for classing them under these three he&uis, for all 
the contrivances under each of these heads are sub- 
ject to the same general limits, whether those of 
efiiciency or distance. 

There is one thing in conmion to all these means 
of transmission, and that is that they all involve a 
material medium . The quantity of matter required 
constitutes a primary consideration in all of them. 
This quantity of matter is fixed by what we may 
call the properties of matter, one of the most im- 
portant of which, as regaras the first two means, 
IS the possible strength of material. Looking 
round, wo see the effect of the limited strength of 
material in all nature's works. Of course it may 
be that we shall bo able to work with stronger 
materials than wo have at present. Organic 
materials, such as the feathers and tissues of animals, 
are stronger than steel, weight for weight, so that 
there is a possibility of improvement ; but that man 
will go beyond nature in constructing organic fibre 
seems improbable, and such possibili^ of improve- 
ment as exists may be discounted. At present we 
may set down our strongest working material as 
steel, the art of working in which is so perfect that 
we may calculate on. nearly the greatest strengtii 
for all purposes. I have taken fifteen tons on the 
square men as the limit of safe working tension, in 
making the estimates which I shall now bring be- 
fore you. First of all, I will ask your attention to 
the possibilities o1^ transporting power in a stored 
form. 

The (question of economy in the conveyance of 
energy in a stored form is simply one of the mtensity 
with which it can bo stored. If we want to carry 
energy about, we must have it stored in some 
material form— and this material has to be carried 
by ordinary means— so that the question of economy 
is simply the amount of available energy that we 
can store in a given amount of material. 

If energy, stored in a particular manner, is more 
readily available for some special purpose than that 
stored in another, then it may. on the whole^ be 
more economical to cany it in that form. This is 
abundantly illustrated in our watch springs. 

The greatest amount of energy that can be stored 
in a given weight of steel is very small, compared 
with other means. To take a familiar unit, to btore 
the energy necessary to maintain one-horse power 
for one hour would require no less than fifty tons 
of steel— that is to say, fifty tons of steel in the form 
of watch springs, all fresh wound up, would not sup- 
ply one horse -power for one hour ; and yet this is 
the commonest form in which enei^y is carried 
about. 

It is the adaptability of the spring, and the readi- 
ness with which energy can be put in and taken 
out, which recommend the steel spring. 

Indiarubber will store much more energy than 
the same weight of any other material, say, eight 
or ten times as much steel ; but with this several 
tons would bo required to store the horse-power 
for one hour. A much more capacious reservoir, 
according to its weight, is compressed air. lliere 
are certam difiiculties in getting the energy in and 
out without loss; but witn air, compressed to four 
times the pressure of the atmosphere, we should 
only require about 201b. of air to yield the amount 
of one horse-power for one hour. Of course, if we 
were going to carry this air about, to the weight of 
the air would have to be added the weight of a case 
to contain it, and such a case, in the form of steel 
tubes, would weigh something like 2301b. ; so that, 
in any form in which we can carry compressed 
air about, we shall have about 3001b. to carry 
for each horse-power per hour. 

Another means of storing energy, very largely 
used, is hot water. This is largely used in a way 
not always recognised. The boiler serves another 

Furpose besides that of converting the energy of the 
umace into the x>ower of the st^m. It stores tlie 
power, and equalises the stream between the fire 
and the eng^ue, a function tho importance of which 
has been brought to the front in the recent efforts 
to apply electricity for communication of jwwer, 
where the want of a similar reservoir between 
the generator and tho motor has, in many 
cases, proved fatal to the enterprise, a want 
which secondary batteries are now being used to 
meet. Hot watt-r has also been employed as an 
independent reservoir, and as such it is better in 
some respects than compressed air. The funda- 
mental limits are of mucli the same kind. In this 
case, however, the absolute limit is temperature. 
The vessel in which the water is carried must bo 
strong enough to vv^thstand the pressure, and all 
materials lose their strength as they got hot. The 
considonitioiis are here much the same as in the 
ste;im engine, and 100' Fahr. appears to bo about 
tho limit. At this temperature, for every 4Ib. of 
water the cases would weigh lib., and there would 
be no advantage of large over small cases ; except 



as a matter of construction, the proportionate weu^t 
would be the same. Hie gross power of a poima of 
water, the steam being used witnout condensati on , is 
about 20,000 foot-pounds, or wa should requireSOIb. 
to store 1,000,000 ; this is the extreme limit anin. 
The present accompUshment would be about loOIb. 
per 1, 000,000 Joot-pounds stored— rather less than 
compressed air. Tne only other means of packi n g 
power that is at present looked to is that of the 
much talked about secondary battery. Here then 
is a great deal of doubt as to what is actually acqam- 
plisned ; take the most reliable statements, from 
which it seems that in order to get 1,000,000 some- 
thing like 1001b. of battery is required, which wiO 
make this means of storing energy vexy much thft 
same as compressed air or hot water. 

It is important to notice that the initial cost of 
the energy stored by these m^ms differs eonsidsr- 
ably. Tlie cost is rather difficult to estimate ; bat 
a practical estimate may be formed in this way: — 

Taking the power, as delivered by the steam- 
engine, as 1, now much of this power will be 
given out after secondary storage ? Here tbe hoi 
water has an advantage, for it is heated dixeotly 
by the coal, and is all on its way to the steam-- 
engine. 

With compressed air there are three opeiatioiis. 
each as costly as the steam enfpne, and at least half 
the initial power is spent durmg the compreatiaD^ 
storage, and expansion; so that the eneigyisat 
least double as costly in coal, and six tunes as costly 
in machinery. I have put it down as three 
times as costly as the energy in hot water, bat thia- 
is considerably below the mark. The electricity has 
also to eo through three operationi, and caimot be 
less costly than compressed air. 

N ow, if we revert for one moment to the consideia" 
tion of the main transmission of power, we see at 
what an immense disadvantage any form of packed 
energy is compared with coal or com ; as at pcesent 
packed it weighs at least 100 times as much. 

While the limits imposed by the strength of 
material render it certain, as far as compressed air 
and hot water are concerned, that the yreight cant 
never be reduced by more than half, these limits are 
sufficient to show that packed energy^ <»nnot be 
transported over long distances, even if it can be 
obtained direct from such falls as Niagara. But this 
is no argument against the importance of these 
means for short distances and special pmposes. As I 
have already pointed out, our watones show that 
cireumstances may render the very heaviest means 
the best for particular purposes. And if in any of 
its forms packed energy were directly availablB for 
househola purposes, though it cost ten or twenty 
times as much as power direct from the steam- 
engine its use would still be assured. 

One fact should be noticed, that in all these fonns 
the power is packed, and needs nothing bat draw- 
ing off, whereas com or coal do not contain thfr 
power. The oxygen is an equally essoitisl 
mgredient. In this fact lies the great adyantage oi 
com and coal for transportation. They are really, 
BO to speak, but cheques for power, which can oe 
cashed at any spot where a bank, in the form of a 
steam -eiigino or a horse, exists. But, of coum, 
not being energy, they are not generally current — 
in fact they are worthless, except where the bank 
exists, and where thoy represent such small ameonts 
that the banks refuse them. Now these forms of 
packed power are, so to speak, generally cunenL 
that is to say, they are available under ulmost all 
circumstaucos, and in greater or less d^^ree of 
smallucss; from tho very smallest, which istibe 
watch spring in our pockets, which supplies a con- 
tin uous stream of power in less than one ten 
thousand millionth of a horse-power; or ths 
Whitehead torpedo, which carries some millicii 
foot-pounds of energy uuder the sea. Perhaps thfr 
most pressing purposes for which these forms of 
packed energy are wanting is that of locomotion. 

The distance which a locomotive body, be is- 
animal or machine, can travel, loaded or free, is 
limited by the ratio of the power which it carries U> 
its gross weight. The speed which it can attain is 
limited by the rate at which it can use its energy 
compared with its weight. Hence there are two 
particulars iu which we can compare the different 
forms of stored energy for locomotive purposes. 

Let us take tho horde and tho locomotive. A f uU- 
sized horse weighs, siiy, l.oOOlb., and, at a rate of 
'2\ miles an hour, will go Uvo hours without food, 
doing about 10,000,000 foot-pounds of work, in- 
cluding the work necessary to move itself; this 
represents the largest result, or about 1501b. per 
1,000,000 foot-pouuds. If tho horso is put to tea 
miles an hour, it will not do more than 1*5 million 
foot-pounds iu a single jdumey, besides moving 
itself. Probably tho greatetit rate at which a 
horse can use its energy is ubout 4,000,000 foot- 
pounds per hour, or 7')0lb. per horse-power. 

A locomotive with it.** tender, say, weighing sixty 
tons, exerts 500 liorse- power gross — '2701b- per 
horse - power per hour — so that a fint-ciaBS 
locomotive with tender is above one> fifth as heavy 
for its power as the horse ; but then tlie hone 
' cannot go more than ten mile? an hour. 

Now, iu a general way, passenger looomotiyea 
carry coal and water for eighty or one hnndvidBuleSy 
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i.e., two Lourn ; or t!iR locomotives already men- 
tjonadexiiandi. at ouc rim about 3,000,000,000 fool- 

Suuda: whicli meBni titat tho grou we^ht of 
a locomotire is kbcat fiOlb. or TUlb. per 1,000,000 
foot-poundi of povter with vhich the loaomotive 



whatetsr fi 

miut be sddpd. la the locomotive the weight at 
■water and coal in the tender (or two honri* joumej' 
weight about ooe-qu&rtar the gross load: and if 
we add the weight of (ho boiler »e may consider 
theorriue and roachincry at one-half to one-third 
the ffrositoad, TaklDg the lattec. and Bubatitutins 
for Uie boiler, coal, and water, ooergy in either en 
the abore forms, the coal, water, and boiler wonld 
be abODt4D1b. per 1,000,000: so that, if we took 
oompieased air instead, we should have oue- 
fonnh the power ; or the engine would ma tai 
thirty minutes instead of two houra. a diatBiise of 
twentj-flfe milea iostead of a hundred. Aflrelesa 
iocomotive might do more thoo this, say, tbirty- 
Atb midutes, or thirty milea, at the same speed aa 
the loeoraaUvo. Faure'a battery, if it could be 
made to work at all, would carry the locomotive 
fomty-eigbt minutes, or thirty-five to forty mile*. 

Theae flgurea seam to ihow that the locomotive 
haa little to fear from any of these rivals, tliat is, 
under drcumetances where the smoke and itaam 
-aie no harm, and where a full-ained !oc™notive 
ia rei^uiced. But there are already some cases 
where the locomotive ia required and where the 
bDming of oesJ is impossible. Should the Channel 
tounel be made there will be a great field tor some 
form of packed energy ; but it does not seem that 

the promoters have much faith '- *"' — 

raeaiu of workine t 

Coming bock for 

I woald carefully point 

Ihaveputdown— 1001b. per 1,000,000 toot-p 

of energy — refora to whnl baa been already at 



still entirely wanting, could 
other metala, auch as iron or zinc, be uaed instead 
of lead, ttie result would be much greater. This 
Tiown by the reloti' ' ' 



SCIEHTIFIC NEWS. 

SUCH observations as have boen made of 
comet Pons show that it finctuatoB in 
brightness in a remarkable manner, and indicate 
that useful work m;iy be done by taking carcfnl 
note of ita brightness on every opportunitj-. M, 
liigourdun is ovidcnlly inclined to the belief that 
i^omut Pons at least has a light of iln owii. Tho 
following epheniuris uontiiiuos that ^vun last 
week, and will probably enablu the observer to 
detect tho comet in spite of the moonlight : — 
R. A. N. Deo. 



oxidiaoor deoxidiiui tbeae materials, which we see 
for iroB and ?,inc are five or six times ^ater than 
for lead ; here Is an apparent oppartunity for art. 

But if acieucoe as yet imposes no limita beyoi 
those I have meotioued, at the same time it holds 
out no prospect. The chemistry of theeo battel ' 
has been very deeply cousidored, and those who 
have studied the Bubject most deeply apparentj 
no direction in which to direct their efforts ; b( 
any groat advance in this art most entail a great 
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FoaehkolT'B Uodiacation of the Holti 
machine. — As vcell known, the fiiod ptat« of the 
Hoi ti machine, "" ' ' - - ■ * ' 

order to prime the apporatua. Koch of these 
armatures is tijied at the edge of on aperture 
through which one or several paper points act upon 
the movable disc. In order to simplify the con- 
Etruction of tlie machiue, and avoid tho alwayi 



. after gl' „ 
exterior of the latter, glues th< 
terior and connecU the two by a 'horBoshoo -shaped 
band of paper on the edge of tb'edisc. Themachiut 
thus Donatructed works, acoordiug to Mr. Fouch- 
koff, just as well as one of tlio ordinary kind. 

Bftner'a Voltaic Cell.— Iler Sauer bos cou- 
stmeted a battery that acts only in sunlight. It 
ODDiists of a gloss vessel coutaioiDg a solution of l.i 
|)arts of table salt and T ports of sulphate of copper 
ID lOG psrla of water. Witbiu is a porous cell con- 
taing mercury. Due electrode is made at platinum, 
and IS put in the mercury ; the other ia of sulphicln 
of silver and is placed in the salt solution. Both 
•re connected with o galvanometer, and the whole 
la inclosed in a box when not m use. When tho 
battery is placed in the aunlight. the galvanometej 
needle ia deflected to a cortoiu point and the sul 

e of silver is found to be the negative pole 

kny change in the intenaity of the light, such as i 
olond over the sun, is indicated by tlie needle. The 
action of the battery depends do the effect of the 
chloride of copper upon tho mercury. Subchloride 
i« formed, and reduces tho sulphide of silver; bu' 
tiuB can only take place with the aid of sunliglit. 

Tub proportion of doctors to the population ii 
different countries is given as follaws by tho Siali. 
Jf#rfi«:— France, 201 per 10,000 ; Germany, 3'21 
per 10,000; Austria, 3-41 per 10,000; Engfaad, 6 
-TT 10,000; Hungary. 6-10 per 10,000 ; Italy, 6'10 

DO; Switurluid •" *- '"^ "■ ' 

IS-H par 10,000. 
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Apropos of tho result of tho Geodetic confcr- 
.ce, it may bo mentioned that "BradKhaw's" 
sp ia in future to have lines ruled at overy Ij' 
of longitude, showing time - intervals of five 
minutw. In the Uuiled Hlatea a Buheme is or 
foot (or adopting the time- standards proposed 
some months ago. At present there are no lev 
than forty-iiino time-standards used on I 
diffcront milway Bvstetns, but it ia proposed 
divide tho whole nilway system of North Aracr 
into flvo sections, ooch having uniform tin 
viz., that dun to the 00th, 7nlh; 90th, 105th, and 
laoth degrees of longitude waat of Greenwich — 
i.e., it tho Groenvi-ich datum ia adopted. The 
60th meridian will practically be touflnod to thi^ 
British Maritime I'rovinees, but tho QOth meridian 
will be " oectial time," und will iocluda by 
the larger part of tho railway systcin o£ 
ooimtiy. For many of the cities in the contnil 
part of the States local tirao nill bo only a few 
minulea fast or slow of thfi milway time, and ' 
tho ordinary course it is inoritable that tho toi 
clocks will bo regulated Ic those of the railway 

The monthly meeting of the members of the 
Royal Institution, on Nov. 5, will be occupied, 
mainly in the election of n manager in the room 
of the late Mr. W. Spottiswoode, prcsidontof tho 
Roj'ij Kotiety. 

The annual meeting of the Mathematical 
Society, on Kov. 8, will be occupied chiefly ii 
the election of the new council, whan it ia pro. 
bablo that the names of Messrs. W. D. Niveo. 
t'.B.S., and J. Hammond, U.A., will be sub- 
atiluted for thoso of Prof. C. W. Mcrrifiuld, 
F.K.S., and Dr. J. Ilopkinson, F.R.S., wh 
obliged to resign. 

At the meeting of the Easei Field Ciub last 
Sntuidav, two papers on Denuholos were rtad by 
Messrs. 'F. C. J. Spurrell and T. V. Holmes. 

It is propow^d that the memorial to tlic late 
Prof. Juvons rfioiild take tho form of a rtudcnt- 
ship, of not less than £100 annual value, tht 
holder of whifh shall devote himself to cconomit 
or atatisUcal research. To commeraorBto the con- 
nection of Prof. Jevona with tho three cities, tho 
election would lie vested in repreaanlativcs of 
University Collego, I/>ndon ; Owens College, 
Manchester ; and University Collegu, LivcrpokiL 
Avery strong und widely reproacutaliva 
mittue has been formed. 

Tho telephono patent case in tho United States 
is becoming more complicated. Edinon, Voelker, 
and Irwin have appcslod from tho decision of 
the examiner of interferences as repirds tlif 
thiimsof Bell ; and Edison, Hell, and Uray havo 
appealed against the decision wliicb a»-nrded t 
telephone receiver to MeDonough. 

Meantime, the McDonough Telophono Coi 
p;iny lui8 boon incorporated with a capiUd of one 
million dollars, with liberty to increase -' '" 
twenty milliona. 

The Thomson -Houston Electric Company, of 
Boston, were awarded the first prize for tha 
best ore-lighting ayslem at the Cincinnati 
Exhibition. 

The American Ornithologists' Union was dul; 
organised at tlio n.eoting called by llr. Elliot 
Uoucs ond Measra. Allen and Biuwslor. It will 
be limited to fifty active members, with power 
elect a hundred foreign or corresponding mei 

Ibers. One of the j>rincipal objects of the Unioo 
ia to estobliah a uniform nomenclature for North 
American hiidi, and the committee oppointed tor 



that purpose consists of Dr. Cooes, and Measm. 
iUlen, Hidgway, Brewster, and Ilenahaw. 
Amongst tho subjocta which will engage the 
attention of the iipion is the position of tho 
Earopean s])arrow in North America. It 
ippears that ho has made himself very much of 

According to Prof. Collott tho mastodon is s 
.nueh more recent onimal in Nortli America than 
has been generally supposed. Thirty specimonB 
have bt,-on found 'in Indiana, mostly in marshe* 

other miry places, some in auch good prescr- 

in tt^t the bog-cutt«ra used the "lot" to 
grease their baola. 

At the recent meeting of tho Society ol Anthro- 
polog}- and (ieography, held in Stockholm, Boron 
Nonlonskjold gave an account ol that part of hi* 
tpcdition to Greenland which was intended to 
discover remaina of any Korae settlors on its 
BouUi-oaatem toast. Ui: managed to force hii 
way through tho ice to a harbour in about 66' 
K.'lat., whore trosh traces of Esquimanit wran 
observed and plants found which are common in 
aland onlyin the neighbourhood ot Europeftn 
ments. The expedition failed to discover 
any signs ot the " ])opulou8 districts," but ia valu- 
ablo as demonatrating tho poatibility ol reaching 

coast which has boon rarely visited. 

To make their returns eomplefc, the Board ol 
Trade will have to ask tor a record ot instaoces 
of eontinuoua brakes averting accidents. The 
other day a disaster was avoided in the North by 
the prompt action of tho Weal inghouae brake on « 
train which broke up through boJng thrown off the 



Chicago in the earlymoming wi 
by the power placed at the disposal of tho drivor 
by the same pattern brake. The driver noticed 
smoke ohead, and suspecting dangtr, apphed tha 
'jmke, which enabled him 1^ pull up witnin 30ft. 
it o liumt bridge ond prevent tho train from 
plunging into the abyss. 

M. Body, of Leiomette. in the Ardennee, ha» 



eonneeted with an electric bofl. Contact u pre- 
vented by a ratch held back by a cotton wick ira- 
prognatcd with some chemical preparation. 
WTien the fire-damp reaches diingerous propor- 
tions the wick ignites, tho catch ia released, aod 
the bell rings. It has been tried with advantage 
" ■■ e roineaol Cockorill and Co., at Seming. 



in Germany for a 



BrloaBon'i Son Sotor.— Coptoin Ericsson il 
engaged upona motor worked by the solar he*t. 
The rays of the sun are caught and carried to a re- 
servo j, where their heat converts water into steam, 
which ts used for running a small engine. This 
invention ia doaigned to bo uaed in pumping watec 
on the plains, where its small cost would make it 
very v^uable. 

A rATEKTbaa been taken 

new process of enamelling , --- 

glass, terro-cotta, atonoware, porcelain, or simuar 
article, is covered with a film capable ot conducting 
electricity, by painting the article with a solution 
of chloride ot pbitinum or nitrate ot nlTOraid 
burning this in, anil then dccontiog as desired, 
with eaamel. This is burned in. and the article is 
aftcrwarda covered electrolytically with the metal. 
The galvanic coating does not adhere to the enamel, 
and very varied effects can be produced by gilding, 
silvering, colouring, polishing, platiniaing, Ic, the 
metallic surfaces of uie articles. 

M J L. SoEET brought under the notice of the 
Academio des Sciences at the si'anDe ot the 10th of 
September, in a note, hia iotereating rescarehes on 
" L'Abaorption des Ilayons Ultro-Violets par k* 
Subitoncea Albuminoides." The CompU' JCfudut, 
No. 11, informs ua that all the albuminoid snb- 
atoncea studied gave a common principle, to which 
tho obsorption band is due. Gelatin, thou^^mnch 
more transparent, ^ows no band. 

De. LiUJOBBOB in Coimoi Ut Mondet recom- 
mends potassium dichromate as an exceedingly 
useful deodoriwr and disinfecting agent. Ho eon- 
aiders it woubl be ol great use in the treatment of 
diseases duo to microbia. 

Dn KOLLEB \n CmlrnlblatI fSr Teitil IndiulTie 
draws olloution to the fact that it Bilk tiimes «• 
impregnated with chromate of copper, ond then 
eiuoeedto direct suaBbino, various shadei at browB 
may bo obtained, and ttie silks ore rendered wntar- 
proot. This pecuhority of the chrome solta, espe- 
cially ol the chromatai of copper and morcuiy.W 
pubfidied in the Beport of the Cork bi«*Jji^«A.^* 
Britiih AsBiKanii'OTi.iii.Vwa. 



ENGLISH UEOHANIO AND WORLD OF SOZENGE: No. 971.. 



Nov. 2, 1888. 



IBTTERS TO THE EDITOR. 




385 with a high power. I havs a wire acrouB.p., 
and whoD I rotated o.p., so that385 trsTelled gtisi^t 
along the wire, the new star followed On the wire. 
Thee.p. tabes in juet 6}' of arc, and hoth itus are in 
6eld at once. The B.A., D., P.A.^and diitance all 






"I would have eretTona write what he know*, and u 
noh as he knoin, but no more; and that not In thli 
bITi bnt In all other mbjeota : rot mdi • penoo ta$y 
aia MOM vartionlir knawledse and eiwiunae of the 
atnxe of neh a penon or nuh a foungda, that a* to 
ttier thhigVi know? no more than what ererybodr doee, 
id Tet, to keep a clutter with thli little pittance othU 
■" — •—- ■-- to write the whole l»dT of diTdcki ; a tIob 
■eat JnconTenlpnroe derira theii original." 



80LAB PBOMINENOBS-OOMBT PONS. 



p . . _ ■ viewing Ihe 
"soLir promineoceH " without a peTflonal inapec- 
tioii. In thU inetmice there ought to he dispenivo 
power enough to iihow the " chromosphoric lines" ; 
but be coneidcie eight prisms (direct -TiiioD) the 
amalleat number capable of exhibiting the "cloud " 
and emptiTe prominences, in the manner pointed 
OQt in hiB letter. 

Comet Puns.— I was fortucate in obtaining a 
capital view ot this newly diMOTered body on 
Saturday mcininR, 2Tth October, at about 3, 30 ji. in . 
A laiKO nebulous haze suirouuded a comisratiTely 
■mallnQcIouB ; bnt the traces of a toil, il any, were 
exceedingly laJiit. The It.A. and N. Dec. were 
talieD from UM. Schulhut and Bossert'e corrected 



XXBATA — ( EaUTTLBI — FAIBS HI 
OAMBLOFABSAZJa-FOKS'S OOMST-- 
3 BQUULSI. 

[21981.]-! MOncK U 
pi^e 147. For "atoi 

mg," read " rates it at „. _, „ , 

acd for '^The most distinct companion/' read 
" The most distant companion." 

The reason that y missed the close pair ., 
e Eqnulei (letter 21928, p. US) was probably owing 
to tne fact that the stars were too near together to 
be elongated with the ti'3in. reflector in ITBO i ' 
1781, while the ctoee pair certainly was far 
difficn3t in IB23 and 1S27 for the small refractors 
used by Sir J, Herschel. The distance is probably 
Btai slowly increasing, Do's measure ((1-83' ) in 1877 
being too small, aa might be oiMcted (roni the 
character of the teloocope used. Two recent mea- 
mxes are: Hall, 285*0', l-OS'-, 1879-7; Ferry, 
aS6-r, 123, 188'2-7. The wide pair n./. E 28-lS ii 
Sh 336 (226'0=, lOS-8 , 1823-7). The pair mentioned 
by Mr. Holmes (letter 21930) near SSSS CMuelo- 
pudalis seems to bo new— that is if it is not ^ 307 
as Mr. Franks suggests. Mr, Holmes (letter 219.M, 
p. 471) says that Lis pair is ■■ just 5' directly fol- 
Iowing"l38a. Evan supposing that be has written 
6' for Dm., a most objectionubla praeticB, vat S 397 
i«28'northof SSSS. There is no star 6' eiactlv/. 
S 386. Hall gives O-70" in 1879-58 for the distance 
of i: 400 ; Seabfoke'a meaiures ate incorrect, for, 
mriortnnatoly, the lost Rugby result* in Vol. 
XLVI. of the "Memoirs" are very poor. How- 
ever, they are not bo bad as the " moaanres " (save 
the mark !) of muthem double stars just published 
in Tol. XLVIl., u these are simply disgraceful, 
and certainly ought never to have appeared in the 
publieationa of the R.A.S. 

M. Bigourdau has noticed at the Paris Obsorva- 
tory the rcmarkablo variations uf hgbt in comet 
Pons allqded to by Mr. Lane (letter 21931, p. 148). 
Curiously enough, the French obaerver eays that 
on Sept. 23rci it appaared iu a small telescope as 
an 8th nuig. star, and on the 24th the same, the 
diameter of the ueboloaily being nearly 2'. On the 
Gth October, the nucleus was as faint as a 12th 
mng. star; but the comet was more easily perceived 
than at the beginning of September. Its light on 
the 23rd Sept. was 3(1 to 40 times greater than that 
indicated by theory. 

litatedbv mistake, in letter 27196, p. 37, that 



QAJIELOPABDAXIB, Ac. 

[21985.]— The compositor has put R.A. in lettei 
219o6, where I think 1 wrote P.A. Mr. Franks wU 
find that the star he mentions is not the one ] 
ingnired abont ai new. My itu it in the field with 



nailer 



from 397. aa givBa by him. The pair am 
or than Mr. FrankB states, the cvtiics I 



much more delicate than 10-5 1 nhoald thick. I beg 
' thank him for tafciDg so much trouble. The air 
lere has been bo thick since I noticed this star that 
•timateB both of distance and magnitude are 
lecessarily little better than guesses, 

I can assure him that it was not being omitted in 
Webb that led me to think it new, but the fact of 
being BO near S 386, and flnding that others had 
looked at 335 and yet missed seeing this double. 

Query 62O70. May I query tho querist '[ " Is be 
sure he perfectly divides i Cygni with 4 Jin. ?" 

I must leave the query of " Vigilans," 52102, to 
" F.It.A.S.," pleadmg want of compotancy do my 
part to answer it, and a tittlo surprise at finding 
myself braokelad with your eminent correeimndcnt, 
I should lite to ask if any objaotioiieiiflta to milking 
" ■ if razor steel. This takes a high polish, which 



good deal than spoculi 
used? I recollect it Iwing mentioned tome 30 years 
ago by workmen, who at that time said they could 

>lish it equal to the Quest quicksilvered mirror. 
.J fact, I have seen small bond mirrors made of it. 
The freedom from tarnish woold be a great advan- 
Edwia Holmes. 



OOUBT FON8 - BBOOKS — JUPITEB 
WITHOUT HIS 8ATBLI.ITBS — BED 
SFOT OP JtrPITBB. 

[219aO.]-OH October 20 I saw the comet for 
tho second tune, having seen it tirst on Oct. 4 or 5. 
I searched for it on leveml occasions between these 
dates, but the weather was too unfavourable to 
see it. Cou the variation in Its visibility, men- 
tioned by J. Iauc, have been caoaed by the almost 
imperceptible mist ot which we hMVe hod so much 
lately ? On clear nigbta, though not sufficient to 
render small stars invisiblo, it is quite enough to 
blot out BO faint an object as a comet or nebulai. 
Especially is this mist boublesome on nights like 
the present ; perfectly clear, with tho " "* — 



and the milt vani&hfi, OTrtalluad, I mppoie, into 
frost, and planet and moon grow sharp and dIstiDct 
in every detail. 

On Cict. 15, 1 saw Jupiter without his satetlttes ; 
bnt two were really visible all the time, hanging 

At 16.10 on Oct. 20, after having obsarred the 
moon for some time, I tojned to look at Jupitar. 
The indentation in the belt, which marked the 
lition ot the once famous led spot, was a little 
St the CM. ; but no vestige of the red spot conld 
- . seen. The thing of beauty h» not been a joy 
for over, in this caw. K. A. 



SiTtTEM - BHBATA - BOTJBLB STAB 
NBAB £886 — THE BBBTHON DT- 
NAaiOKBTBB. 

[21987.] -In reply to the qnestiDn of " F.B.A.8." 
etter 21963. p. 170), ot course the etaperingshould 
r where it oronee the bait than in the 
lidthcf it on the planet appeared tome 



crosses the timb, 1 had not noticed any peculiarity : 
but possibly the great difference of aperture would 
account for it ; certainly I never had such views of 
Satnm with my 6in. achromatic as showa by the 
ll^in. reflector; iadaed, with the latter instrument 
I fiivo oven seen the capo ring In sunshine. 

In my letter (21964, p. 171) T uoticB two typo- 
graphical errors. Tho compositor has made me say 
" Camelopardalls," a redundant solecism, whereas 
wrote " CameloparduH," following, as 1 al- 
ways do In these matters, tho terminology of my 
cted friend, the Rev. T. W. Webb, The other 
ke consista in intioduciQS an accented " v" 
itiuve, which I don't thli£ ou improvement. 



I presume Mr, Holmes (letter 21955, p. 171) 
Leans 5m. (not 6') follOKiag2385, and that "R.A. 
i°" appliea to pos. angle 25=f If so, it agrees 
fairly well with S 3B7. as mentioned provioualy. 

Mr. Perkina potter 21951, p. 156) makes soma 
startling revelahona with respect to the BerUion 
dynamometer. It is really a very Important matter 
'- know that the gauge itsalt is correct before pn>- 



W. B. TnjoJa. 



ASTBONOMTCAI. — THE BLBCTBIO 
LIGHT FOB OBaEBVATOBY PtJB- 
F03ES— NEW FORK OF LBOIiAHOHB 
BATTBBY-OBSEBVATION OP THB 
SOLAB PBOKINBNCB8. 

£21938.1—1 AH afraid your corretpond«nt«, 
[. S," (21796J, and Mr. Gaudibert (21878), will 
think me very dilatory in replying to their com- 
muuicationB, But I can assure tbeoe gentlemen 
that I would gladly have answered theu qnerie* 

ling ji Delphmi and i. Equulai before, bad 1 

ything to communicate. I have on aevaral 

' these very difficult stars, bat hilherta 



dtbout I 



The 



o idiffcrenton every oecaaian that 

the weather &is permitted the attem^ Oat I am 
sorrowfully obliged to say with tho needy knifa- 
griodet. " Story 1 Ood bless you. I hava none to 
tell, sir." Several times T nave had /aaeia, hot 
fancies are not allowed to pass muster in maittcn 
astronomical ; so that unless I coold certainly na 
and measure (he companion, I have oonfeMBd 
myself defeated , And. indeed, no wonder. Tha 
moments ot good definition ore so few and tiz 
between "' ' ' """' " ' ' 









during a „_ 

small indeed, I beheve all that a talsacope can do 
my ISjin, Calver will do, aa far as ita apHTtoie 
extends ; bnt no telescope iu the worhl can dual 
with delicate and difficult star* when they ars 
flaring, Bntteriiig, and jumping as if poanased. 
And sucb is theu normal condition in Northum- 
berland whan the sky is clear. 

However, to show "H. S." thatlhaTB byno 
meana abandoned double-star obaairation, bat, on 
the contrary, take a very keen interost in thii most 
delightful branch of astronomy, I send mr mewnres 
of a few stars made during the year, as tar aa time 
and opportunities have permitted ; and I hope, 
during Uie winter, to have a few good ni^ti on 
which to make some more. 
Stan. 

1. il 495, B.A, C.42, Mags. 7-8, 7-6. 

P = 2250". D = oT.". Ep. I883-W. 

2. y Leonis. B.A. 10,13. Mu*. 2, 3-6. 

P = 111-5'. D = 3-65'. ^. IbSS'W. 

3. JUrsiB, 11.A. 11.11. Mags, i, 6. 

r= 810'. D -; 0-93". Ep. 1BS3-M. 

4. y Virginia. K.A. 12,35. Mag*.3, 3. 

P = 168-0'. D- i-T. Ep. 1883-43- 

5. 31 Viipnis. R.A. 12.S5. Magi. 6. 12_. 



P = ea'fr". D = 1 
7. Virginis 454. E.A. 13.4. 
P = 208-6', ~ 



^Tl883-il. 
'--;■. 6-7, 12. 



r. &. 1S8 

o, .x^omiu ™i. n,.a,.^.^ . Iggj-ji. 

9. ISConnmVen. B.A. 13.4. Mags. S-G, 10-S. 

P - 286-6°, D '= l-ar. Ep. 1883-26. 
10. 25 Canum Ven. B.A. 13.32. Mags. G, 7-6- 

P = 162-0=. D = 0-6'. Ep. lSS3-42. 
11.2 1777. B.A. 13.37. Mags. 6-8, 8-2, 

P = 230-ir. D = 3-7". Ep. ISS3-43. 

12. { Baitis, E.A. 14.35. Mass. 3-6, 3-9. 

P = 116-0: It -= 0-7r. Ep. 1883-42. 

13. ( Bootis. R.A. 14.39. Mags. 3, 6-3. 

P = 329-0°, D = 2-9". Ep. 1883-40. 

14. £ Boiitia. R.A, 14.46. Mags. I'T, SB. 
A.B. P - 268-6°. D = 4'0'. Ep. 1883-42. 

16. 44 Bootis. R.A. 14.59. Mags. G-2, 6-1. 

P = 241-6. D=518". Ep. 1883-41. 

16. 1 (B) Cor, Bor. R.A, 15,14. AU^ 6-0, 6-1. 



= 151- 



. _ _,- 1883-41. 

E.A. 16.18. Mags. 6-3, 6-7. 
°. D = 0-6~. Ep. 1883-42. 
i.A. 16.20. Mags. 6-7, T'S. 



75. Ep. I883-42. 

19. c Sorpentia. B.A. 16.39. Magi. 3. 4. 

P = 190-0°. D = 4-04". Ep. 18S3-42. 

20. 19 Serpentis. R.A. 10.7, Mags. 6-7, 6-9, 

P = 331-7°. D = 41". Ep. 1383-42. 

21. IT Cor. Bor. R.A. 16.10. Maga, 5, 6-1. 

P - 20S-5'. D = 3-9'. En. 188343. 

22. T Ophinchi. B.A. 16.24. Maga. 4, 6-1. 



Mags. 3. 3-a. 
Ep. 1883-48. 
[udbook." 



23, ^ Hereulis. R,A. 16.36. 

P = 98-7'. D = 1.42" 

24. No. 628 in GledhiU's '■] 



I can fully bear out what your diffaicnt oor- 
respondents ^ve from time to Ume (aid ■■ to Am 
great advantages of the electric light for ohMCw 
tory porposee. I iiial hii il lbliliiiillllllinfcifc"f* 
but I found the trouble ot lifting fiw d 
out of the fluid so great, when yon w" 
means to save time, that I cart '(^ 
better form of battery. Thil TlflMl 
Swan, of Newcastle, bavampplM' 
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ImiiH 
vorUi fiixpcui 

Af^iu, a duler lias aeDt me samples of wbat 
nppsani to be Tery fnir " block tin," sayin)!, As tbo 
]Tftiilnr chpniicnl unalyiu ji ralLer a loiig Lusiucsa, 
uiid I am TCry busy nt present, would you raiiid 
ciiLnunlog it pyrologically for trad with yaur blaw- 
jiiin", nnd wad me tlio result r— You will find in- 
closed a GODSLdeiubls quantity of broTCti a^ide af 
lead, daiTed from your bloiji tin, in die {ollowiug 
ranmier :— (I) Fragment ou C. slip. M plate 
<"K. M,," FigB. 11 Bjid 40) H,r. TLo reJ-liot 
Biaay, which at ODce fuses to a ball, must be kept 
with a BbiniDK surface, by coTiitiueit carefully with 
H good blue H.P. {a) Whatever lead alloy may be 
preseiit in the Baasj will be sublimed, and fleposited 
RS a white Buhlimate un tbs vortical suifaoe oi the 
piste, where it turns hwn in P.P. (had). (*) 
When all lead or antimony, &o., has been thus 
esttBCteii, nod no further trparair sublimate ena 
be obtained, an 0,I>. i,}i the assay will at once 
■cover it with a Ldnd of eCHoresc^tico of snawwbite 
pure tin oiide, on which P.P. has no further effect 
Ihon tuming it yellow while hot. This pvroxirte 
<8dO„) senamtea the large Hakes, and cin be tims 
Tapid Is collected and re-forroed, until no metal is 
left, ^hill oxide can, of course, be reduced to 
cbflmically pure tin. 

"Lb«1, not least," a faithful study of Pyrobgy 
will bestow upon the student a, severe training in 
tho mental analvtia of any subject, whether 
chemical, political, or litainiy, which will enable 
Hm (with, a priori, a due knowledge of the par- 
ticolar subject at issue), to riiio, if he have iiotuml 
talents, to the very top of the national islic tree : 
for, as in evolutionary organisation, hi in tin- 
analytical proccM of the human mind, nature hua 
ODly one moth'4 of pushing forward from thp hai* 
protoplastic fatt giveu to be dutecled, by parsUc 



LI pulled, oi 

, _ ., __, orieiual mind), 

!o porhapa brilliant and novel coDclusioun 
nhieh miRht even alter or correct, em! 



usiybylh 



solutioE of a purely literary problem, llio author- 
ship of the " Vestiges of Croution," it may be 
snrntioneii here, that overwhelm iup proofs can be, 
or rather have bctn, sfrorded [in pUin 
Juiplish), that tho lato Dr. Robert Clianibers 
could not poasibiy Julvc been the author of 
tlut celebrated watfc; udiI, in a sccoud pRrt of 
tbe cmoy or assay, other proofs scarcely lees con- 
tincing, that the author was no other than the late 
Sir Charlea Lyall. Both these coQclu!<ions We, 
ainCB the essay was written, been v::jifi»d. 1. 
r. ChurelulJ (piiblinlwr of the book) has disliuctiy 



ndmits that he ic 



a letter 



tlho 



iilbor. 



W. A. BOBB. 



JHrOKO-COFE mo UNTINQ.- SLIPS AND 
MICBO -COVBBS. -I. 

I219&2.1— To begin quite at the bogiuuiui;. mi- 
croscopic object! are moil nteii— i.e., nrcwrvi.iJ fin as 
to be always ready for examination— by filing them 
ou a shr of glass or wood, and protecting them by 
JI covering glacs. Of inounling on wood, I have no 
practical experience ; but it would evidently be ufe- 
tul in two coses— at least for those who are in the 
way of cutting tho wr>od of the propor size and 
shape. Firstly, it woald do os well as gla.'" for 
opnijue objects, and, indeed, for nil objects whirdi 
«TF mttnded to be Been by n-Hucted and not by 
iiaunnittcd light— thnt is, practically, by the bull's 
ere and not by Ibe mirror. SeconiUy, minute 
objects m:iy be mounted in air or Canada balsam 
bftwccn two covering glasses, and fixed with gold 
BUB or some other cement on a wooden slide, iu tlio 
centre of which a hole boa been cut to receive the 
light from the mirror or condenser. Tliis omingo- 
1 givea Uie power of biingiiig the condenser 



■quil 



M:ln» 



e great 

inajority of objects, and, (or the sake of uniformity, 
are commonly mode use of for all. Thoy 
are tliree inches in length by one in breadth, 
and average a little more than a siitfenth 
ill thicknees; tho thinnest should bs kept tor 
objects which it is intended to observe with 
high ^wera, as a condenner cannot be so 
oonvoiiifntly used through thick gbus. They are. 
according to Dr. CaTt>cuter, made of "patent 
crown" glass: and they should be free from 
scratches, bubbles, or other morks-at least iu tlie 
centre where the object is to go. Anyone who bos 
the necessary facilities may of course cut " patent 

eilges : if not, groucd-cdgeir olijis con be b'lughr 
for about Pel. a dozen, and uii ground -edged a' 
about half that price. 1 would recommend th> 
purchase of. Gay. a dfizen uitground elides to com- 
menoe with, and the subsequent use of ground 
edged to prevent scratching. 
CoreriDg glasses ore cut witb a diamond from 



1 the slip 






very tbin and brittle glass, by laying it on a aheet 
of wet plate glass. They are generally sold in J - 
ounces, at the [ateoffrom4s. to Sa. an ounce, and of 
three thickneeees :— Ko. t, very delicate, and re- 
quiring to be most carefully handled, lor high 
powers and test objects ; No. '1^ medium ; and 
No. 3, thicker, and made of ciccptioiially large 
sizes, for live-boies, &:c. Squares and circles are 
the usual shapes, and the circles are a Uttle dearer 
than the squares, but, I think, more convenient in 
any case, and certainly much more so if the mounter 
has a circle board, without which he will find it 
very difficult to mount neatly. The vendors will 
mil different shapes and sires, and a Joi. will last 
a good while; Die most uiefu) siies ore ], |, and 
jiu. Tiie oontents of a Joz. box will often be found 
of very different thiokneeses, even if the3^ have been 
boughtasallof the same kind. After a while, they are 
eoaly disdngnished by tbe feel ; and a few of tbem 
may be measured with a miorometor to begin with. 
Those of '(K)3in. ate Uiin enough for allpurpoeos. 
For excejitiooally large objects special slip must bo 
procured or cut with a diamond, and, if thought 
uecessory, ground at the edges. Again, the objects 
may be mounted lengthwise, and special covers, 
longer than they ore broad, are made for mounting 
such obJBcta ; or, for inspection with very low 
powers, tlioy may bo mounted between two alipi. 

II, Rtngina. — Mounting is either in (I) air, com- 
monly called dry monnUng ; (2) resinous sub- 
stances, OS Canada balsam ; (3) syrupy fluids, of 
which by far the best is glyceiuie ; or (4^ thin 
fluids, woidi usually contain corrosive subhmate. 

m. ! 1_. nraduallydiy and harden, 

ids to be cleaned before 
but in tie other kinds of 

ounting it is always advisable previously to make 
.. well on tho sliji of the shape and size of the 
covering gloss wbicb it is intended to use, so as to 
prevent the object from being unduly pressed on, 
Che fluid from running out, and the cement or 
varnish from ruuniiig lo. To make a " cell," as 
the little chamber thus formed and inclosing the 
object is termed, it is Drat necessary to clean the 
slips, as neither cements nor varnishes will adhere 
£rm1y to dirty glaaa. This may be done by 
washing tbem iu warm soap and water, then 
in pure warm water, and, finally, if any 
dulness or specks should remain, rubbing them 
with a cloth moistened with methylated spirit. 
They may then be dried with a clean rag, and 
brightened up with that invaluable thing in miiro- 
scoj)y, a clean, soft old silk handkerchief. Tbe next 
step is occuraiely to flud the centre of the sMpa, 
"hiflh may easily bo done with a circle-board or 

J11- tabic, or without it in the following manner : — 

LV a slip ou a piece of white paper or carLlboard, 
_-id dmw tour flue lioea round the slip, using it as 
a ruler, and taking caro to bold the pan or pencil 
upright, or so to use it that tlie lines on opposite 
lides of tbe slip shall be at the same distance from 
its edge. Do not draw the liuns quite to the cor- 
ners, but take away tbe slip, and continue them by 
1 ruler till they meet, which will give opposite 
3omers more exactly than if the slip itself were 
used. Then draw two lines exactly from upper 
right comer lolower left corner, and from upper 
■ to lower left corner. Tho point where 
will be the centre of the slide, and should 
LOrked by a dot. If then any slip wbich is 

little I 



EDBsible to remove what has been added. Tta 
ijuids appropriate far thinning varuiihes ihoold ba 
inquired when the varnishes are bought; tbef are 
usually turpentine and benzole, and are saneml^ 
marked oo tbe bottles. For cements, a su&Q camel'* 
li^ir pencil may bo used; but for TsniitbM 
more delicate liues can be traced with a amall aaUa 
pencil. All pencils should he cloaoad aftarTuaili 
the liquid appropriate for thianiug the Tomiih Or 
cement, and special care should be taken of asblc*. 
They may be kept from becoming banh by being 
_._.._. J jjIjJj ()jio„^ being clBBiied with torpeii- 
re use. In drawing a cell, the bruab 
should be well moistened with gold size, or what- 
i used, but not so as to drip ; and if it 
to do so, it may bo hold upside-dowii for 
or BO. The pencil should touch tbe dide 
i an angle of Jo'', or rather less, and at a tangent 
) tlia oircle to be formed— I say ciiele, becBiOaa a 
TCular cell is more easily mode than a sqaanL It 
turn-table is used, tbe faster it is made to (otala 
the better, within reasonable limits, t^ slip being 
fixed so as not to fly off. In this wayoelli irf i^in., 
or thicker, mav be made with ease ; but ODly thin 
layers should be laid on at onoe, andanewlkfet 
should not be added till that beueatli it ii of • 
quite waxy dtjness. For thicker Cells, a tiiigle 
layer of gold size may in the first instanea be laid 

filass as just described. Than a bnttoa- 
irass or vulcanite ring, or a slioe of glaes 
tube— should, when the layer is waxy, be oooted 
brush with gold size on one nde, Ikid bjr that 

on the layer, and firmly prrased down with ai 

much pressure as can be used without breaking 

slide. It should then be kdt to fix bT the 

ng of tbe size. In tbis waj cells of any 

depth may be coustrueted ; but it is better not 

to use (as sometimeB recommended) paper, or 

wood, or ruadily-corrosible mitals. It the 

ibjects are to be mounted in air, nothing more 

need bo done, except, perhaps, to clean away 

any superfinous cement by a rag or a piece oiF 

tton wool stuck ou a stick like a minata mop, and 

listened with spirit. If they are to be moimtBd 

glyceriuo or thiii Quids, the interior of the brBM 

yuJcaiiite should be carefully and antiiely 

vered oier with gold size, so as to preTmt poanbJe 



-be placed oi 

oppoaito aide* ai_ „. _,,> 

ices from tho lines left by placing the a 



^kd"otjuBtMeriC"on Uio fiip itself^ 

holding the oyo perpendicularly over tbe slip, 
so as to mark it straight. These marked 
slides will be especially useful in mounting 
in resinouB substances or air, the object being 
mounted on tJie other aide of the slipa and tbe dot 
made on tho bad side, if ttiere is one. Parallel 
circlta or squares mayalao be drawn an the card- 
board round tbe dot, an eighth or so of an inch 
apart. Being seeu through the glass, they will help 
the eya in drawing a square or a circle on a slip. 

Tbe nejt step is to draw a ring or circle with a 
brush dipped in cement. Cements, by the way, are 
differont from vamisbee, which are neatly or 
Bhowily coloured hqoids, 'intended (or flniabing off 
slides, as slips with mountings on them are called, 
from their iMing slid on tbe stage of tbe microscope. 
Cements have greater tenacity ; and the moat 
trustworthy are marine glue, gold size, and Bell's 
cement, among which gold Bi/e is preferable in 
practice, as it can be nsed without heat. The first 
thing to see to ia that " 
.1 11 J — i|j^^ isneiiner too mm l.. . 

ayers' 
tn in time, or by leaving the cork side' 
.ava in tho botUe. if too thick, it will not run oi 
rill leave threada behind it; and ought to b 
hinnetl, gold size with turpentine or benzine, am: 
Inll'scpmcnt with spirit. Only a few drops of tht 
liquid should be added at once, and the 



bottle shaken, for tt is easy to add n 



re, but ii 



, — , iw left between tho ting and ti_ 

gkse. The cement of the rings sbovld be per- 

' :tly di7 and hard, so as to be almcet chippy, 

[ore a covering gla» is put over them and as 

object mouutud ; oiherwiae they ore apt to niu in, 

— '- 'se their shape. Tbeir tops must be ol the 

ightoll round, without iiregnjaritu*) which 

would break the covering gloss, or leave BDuas 

ween it and the top^ of the cell. Any all^t 

'gularities left after the ring is first made will 

HI laying it quite flat. The aiie of the 

: to be calculated by that of the corering 

w employed, which should reach quite 

b beyond, the middle of the ring, but 

beyond its ovter margin. When an 

object is to be mounted— say, when the apparatn* 

is being got out- a verr tbin layer of gold size 

should be applied to the ring, lo aotten it, and 

enable the covering glass to be pressed down into 



riuge 01 



o fix il 



mt the I 
10 demons of wet mounting. 



spaces which oi 

I cell, remember, should ever be deeper than 
necessary to make it. The object should touch 
tlip on tbe one band and the cover on the 
other, so as to fix it in tbe centre of the cell, except 
brittle objects ore 
larger the circnm- 
fcreuco ol tbe cell, the greater ia the danger that 
le detect may occur. 

ll.-~Fi>iMmg. 1'ariAel.iig, I.aMVinf,aJtdCala- 
li'ig. — Omitting for tho present the desoriptioa 
the process of mounting itself, about whioh 
ny mistakes would be mode as to selecting 
--^ects, staining them, kc, if I wore to attamptlo 
describe it here, I will conclude with a, few remarln 

municatioa tho preliminary examination of objeeta. 
Mounted slides may bo cleaned froai nperflnmu 
Canada balsam, or whatever may have been used, 
by rubbing the alip with a cloth auiistened in ttu^ 
pentine or beniole. The covering glass may be 
cleaned in the same way, but nry cmfully ; aad 
liug with methylated 
: Buy other reduoiu 
fed, the rough of it should 
first be token off by a, emall-bloded penknife. The 
slides may then be VDruisbcd, but it is distinctly 
better not to varnish them ; and if it is desired t» 
do so, for the sake of neatness, two month^ or 
even more, abould bo allowed to ela^ before it ii 
undertaken . The process of vamishmg ia preoieely 
the some as that of ringing. To save lengthy 
description, 1 would locommend the reader to 
inspect at a shop soma of the best-looking ilidea 
prepnred by professional mountcra. Zinc whit*. 
and black. led, green, and gold Quekett'a rarniah 
are the best and most commouly employed ; Hwy 
are laid in a ring over and round the edge of (ha 
covering glass, so as to look neat and dotsi dstee^ 
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Fat Canada baluun and otbn' tesmoue monnta, the 
best vomiih lb a ring of Canada babam and 
chloroform thni laid on. After auDther conple uf 
moDtlu or 10 it may ba eoiered by auy 
other vamiah. AitaJD, whita oiay M laid 
down aa a gronod, and black lines put over it, oi 
gresQ lines (circlea) may bs diawn orer tbe yellow 
of the gold lizi] ; aod bo aii tnjiailinn. The var- 
niahei may also ba used to iudisate at a glance the 
ohaiacter of tbe ahdea ; thus green may be used iot 
plant! and red for aniraala ; but as to things of this 
kind everyone will deviite plans for himself, and 
periiapa take the trouble of carrying then: '"^ ' 



will attoiwards give receipt 



B labelliug. Orna- 



\ eitlier the mounting goei wrong 
Or tbe first labelling should have been maccurat^ — 
and both of these tilings are posBibls — thoy haie (o 
be painfully taken off. The best thing i£ two paper 
labels, one near tha top, carrying a descriptioii of 
the object, and another Dear the bottom, with a 
number or other detail. These labels are best 
mode of stiff paper, not white, as they become 
dirty, but tinted. The greenish blue Society of 
Axis paper does admirably; it may be gummed, and 
tfaa labels punched out or cut to ehape with a ]-'- 
of sdssors. The gum should have a lii tie glycei 
in it to prevent it from becoming too dry, audtt 
grains or so of corrosive sublimate, with afewdr 
of oil of clovts or some other essential oil to bin 
it from growing mnuldy while in tlie bottle, 
ahould not be two thick, and two coats may belaid 
on. Labels such aa drapers use may also be bought. 
I do not like a square label, as they are iipt to rise 
at tbe comers, but a small circle for 
the bottom, and an ellipse or oval at tbe 
top, with an iuscription in three lines, the upper 
curved upwards, the middle straight, end the lower 
curved downwards, so as to follow the shape of the 
label. The labels should be written on before being 
a — I — .1.. -i^jg^ which may bo done by carefully 
■""""'"^ "urf^ce only, and preaaiug 



the gun 



a fuller descriptiDn for the catalogue, 
to write in a book than on a moniel of paper. The 
catalogue may be a foorponny or sixpenny note- 
book, written on one aido of the page, with throe 
or four lines between each item left blank for addi- 
tions. It should give (1) the number, (2) the 
nature of the object, (3) tbe method of preparation 
and the nature of the mounting employed, and (4) 
what ia ahown— failures, deftcts, and mistakes 
being plainly set down. 

I give in illustrntion a couple of labels and the 
CorreepondiDg entry in mv catalogue, i'pprr label • 
striped muscle (from leg' ofl bloa bottle. Ijiiirr 
label: 93 G. Calaluguc : "930, striped muscular 
fibres, M.F. J, from femor of bluebottle, shoi 



split longitudinally, over Imes of nuclei, from' 
cauM. An unbniised batch, SI.F. '^1. OaO, [Oimi 
and] and give, [glycerine]. Trachcie dark.' 
H.F. refers to the numbers on " Maltwood", 
Finder." p, 0_ 



ZaTTATOKIAX-UOTICN FOB TBLBSOOPE 
STAND. 

[21993.1—1 HiTB received so much pleasure from 
adopting Lord Lindsay's method of giving an equa- 
torial motion to a tolescope on an altuzimutb 
■tand, and have accomplished it so cheaply and so 
tilectually, that I fancy many users of the telescope 
irill feel mterested in reading an account of it. 

The telescope is a silver- on -glass Newtonian 
reflector, of lain, diameter aud lUOin. focus, in a 
s^oare wooden tube 9ft. long, carried on an Iron 
nng ilt. diamcler, hung on an iron fork by two 
strong screws or truunions, one through each end 
of the fork, and turning on them ; the spindle of 
the fork turuing in a strong iron tripod, aud carried 
on a point on which it turns. 

The tube with mirror and flat and eyepieces ia 
connterpoised by two hsJf- hundred weights hang- 
ing on tte bottom and in the hollow of the fort, so 
that it will stand in auy position in which it is 
placed, and it can be pointed to ten degrees from 
the zenitb. A few pounds' wcightore uien added 
to the mirror end 6t the telescope, and the ten- 
dency of the front to rise is regulated by a string 
roniung through pulleys, between the telL-soojie and 
■n aim fixed on the spindle on which it tunia, aud 
thence to a gimlet in the side of the telescope 
near tbe eyepiece ; and by pulling or loosing the 
atring— it rujuiiiig over the shank of the gimlet— 
the telescope ia pointed as high or low as required, 
*nd fixed by a turn of the etriue round the shank 
of the gimlet, and then in a nick in the handle. A 
pull of IJlb. willmove the telescopeinaiimuCh. 

A meridian line ii marked from the spindle on 
Which the t c lMoope turns, uulon tltis line a loop is 
flzad, Juat a« hz sonth of the spindle as for a Ibie 
from it, the loop, to the centre fAma'aoa, on which 



the telescope rises and falls, and turns ta point tu 
the Polo. 

To this loop a line is attached, and wlicn Cuu- 
nected to the front of tho telescope and tlic lele- 
scupe hauging on it at auy anrl all elevations, lui 
equatorial motion is given to the tcIeBCOpe, aud a 
star followed by one motion of the telescoK to the 
west. lu fact, tlie loop and thoaiis of the lele- 
acape form a Polar axis, and when the front of the 
telescope is attached to the string ami the string 
kept tight, it is an equatorial, uod has the advan- 
tage over the usual equatorial stand, that the 
oyepiece is always horiiontal when the teksuopeis 
pointed east or west. When ou the usual equatorial 



theui. 

The meridian string is then pulled tiKhl through 
tho screw eye. aud thence to a second gimlet in the 
side of the telescope passed rouud the fharxk and 
made tost in a, nick ia the handle. The other 
string and pulley that have kept the teleBCOpe at tho 
proper height may then be looeeucd. aud the whole 
pull of the telescope be maintained by tlic meridian 
string. It, on loolung into tho eyepiece, the tele- 
scope is too high or too low, a turn of tho gimixt 
will set it right, and the star will be fnllowi.d by 
moving ttie telescope lo the west as the stiir moves. 

So far good if the star is ou or near to Win 
meridian ; but if much to the eoat or west, the 
telescope will have a tendency to fall into tlie 

To counterpoise this tendency of the telescope, I 
have a lever fiaed to the spindle of the stand on 
whi''b the telescope turns, and from it a striug 
riiiuiiug throngh a pulloy is attached to another 
lover, one end of which ia hinged to the side of tlie 
room so as to rise or fall parallel to it, and a 
weight is put on this lever, and the string so ad- 
justed that the lever is upright when the telescope 
la on the meridian, aud falli sa the telescope moves 
to the east, so that tbe pull of the string Ciiuctly 
counterpoises the telescope io every position east of 
tbe meridian. The motion of tho telescope with the 
is caused by tbe pull of another ^ring on a 



icond k 



othesa 



I spii 



lo of tlie 



and regulated by the descent of ,. 

the top of au air beUows, fllleil with air, and th.- 
outlet conuected to a flexible tube, having a cock 
at the end which is placed near tho eyepitce of 
the telescope, and tho descent of tbe weight and 
motion of the telescope increased or lessened as du- 
sired, by opening the cock more or less. When the 
telescope is west of the meridian, the pull is in tho 
lontrary direction, and the string is passed throush 
another pulley so as for tho lever & fall and the 
weight to increase as the telescope is fortber from 
tho meridian, aud it is equally counterpoised in 
every position. 

The levers that turn the spindle, and which I stete 
are fixed to it, are, in fact, fast- and -loose levers, 
fixed in a minute in any position, or removed alto- 
gether. They may be likeued to large nutcrackers 
or Icmon-squeenets, fixed to the spindle by a screw 
through tbe handles, and having a grouv ' --- 



loose, and the spindle is eaoly turned in any dircc 



mentiouiiiif. tilmtters are hinged to the iusiile of 
thn tubb of t)tu teloscopa— each one haviru; a holu in 
. its wntru to act aa a stop— and a striii;: Sxed to tlie 
lower ciiruur aud passeil throtigb a, Imle in tlni 
le.vcrsiilu of the tsleucope, and tlieucu round the 
bottom of the telescope, and through another holo 
iu the opposite sii1e, and tben fastened to (ho sains 
corner of the shutter. It is readily pulled ocroaa 
the tuleacnpe or hack into ibt pLice. so that a slop is 

fut on or taken oS the minor iu the reoiliest way. 
have two such in my telescope— one with a. Sin. 
Me. and tiieotherwitha7in.huleinit;audISnd 
tuim Vf^ry couvenient, as they can tw pullod across 
while the eye it at the eyepiece, or luck again as 
desired. I ought to state that the star should be 
south of due eust or due wrst : but if north of that, 
the meridian line shnolil be fiieil to tho mirror end . 
of the telescope, aud at the top of tbiit cud. The 
balance weight abould also be placed at the eye 
und, and all other arrangements reversed. Thia, 
bowever, I have never tried. 

The position of the lo^ip on tbe meridnn line may 
be reiulily found by observing that if the telescope 
rises faster than the star, when obwrtiug a rising 
star, the loop ia too tor from the spindle ; or if tha 
star rises faster than tbe telescope, Ihe loop is too 
near to tho spindle. A few trials will soon indicate 
the true position ; also that bricks Jiro cheap and 
useful weightE. Philip TuUanoe. 

THB PABREB ■ SMITH AXTTOMATIC 
SCBGW BBAKB. — TO UB. STBBT- 
TON. 

[ilSn-l.J— WiTn reference to your letter, page 
li')4. I would cxpliiin that no persuuulity woa 
intended when alluding to your objectionB to 
ineeiianical brakca. You have doubtleea had 
many opportunitiea of witnessing the trials of 
chain ' aud friction brakes, and observed their 
unsuitability to general adoption, and therotoie 
have every right to tbe opinion you have formed. 
■ *^ - (with, la - " - 



— -ral to whom 1 have referred thia opinion have 
remarked , that they did not think it had nmmraeed 
yet. Certainly many inventors ais hard at work 
oatbis question, which would hardly be hkely if it 
was thuught that the ultimate perfection iu me- 
chanical brakes had been realiaed. 



ii„,,i, 



. , „, hinged to it by a long icr<i 

passing through au oblong hole in Ihe sborler p:ec 
and Borawed into tho longer about 1 iu. from tLi- 
ends. The screw is long enough to allow of the levc. _ 
being Jin. apart— when tbe spindle is iu a groove cut 
■lin. from the ends- and a ahuttcrscraw (may ts! 
bought at any ironmonger's for lid.) jtisses through 
tbe shorter lever at ite other end, aud screws into 
the uut fixed on to tbe longer lever- and a turn or 
two of the screw fixes the lover fasten tbe spindle. 
If inclined te slip, a httle chalk wQl be an cBectiml 
remedy. These trifling and cheap additions to luy 
telescojie have added uumeusoly te my enjoyment 
t it— OS by tho clock-motion a star may be kept 
uy time in tbe centre of the field of view by an 
ilremely small motion of the cock. To eaoily 
^gulate this, I put tho end of the tube(whichl 
purposely fix to the cock) into a little water 
held in a tin vessel banging on the telescope. 
ind tho noise of Ihe bubbles of air aa they 

Sfrom the tube into the water euablea me lo 
to the code to the greatest nicely, 
am aware that in the usual standsfor the New- 
onian telescope the baknce ol tbe tuba is to the 
'ye end, aud they are supported on a, rod tkit is 
raised or lowerod by a screw ; but the some motion 
may be given to any one fixed in on observatory by 
a shdiug rod fixed to a book in tbe Hoor, and to the 
front of tbe telescope by a second hook, and sliding 
longer or shorter, like the legs of a camera stand, 
and I feel sure no one would be without the bladder 
clock who had once experienced tho luxury of it. 

mj telescope may be noitb 



ra sys- 
tems, 1 HhaJl only bo too happy to be corrected. £ 
ockii'ivcledgG my fuilurewheuatteiaptiu^to describe 
the Hoborleiu brake ; but thia was partially duo to 
tb'j priuter omittiiiga couple of lineB and perverting 
the punctuation. A very excusable error. Mr. S. 



icided with by some eugineera. TbeW'sWng- 
uuuse brake is prolubly the only one that fuUowa 
them in their eutirety; but, as I have n marked 
before, there ore auveral conditious snd impiovo- 
ments— or rather, I should say, the absence ot seviral 
dufecta required before the present foniie of uir 
aud vHi.'Uum brokea will fully tatiafv our ongiiieen. 
There is noiurtion of the Hoard of I'rade condition* 
which ciiunut be fully realised und f olUUed vtiHi Ihe 
P.-S. tvstem ; and there are several vory neee»iuiy 
qualificariona not included iu the Board of Trade 
cumlitiuna that this bniko aleo jiossesses. Mot the 
lvji!,tauiougst tbrsu is its adaptability for shuutiug 
pur|>QHfa whcu di«Hmuected from the etigino— a 
ibUiculty Mr. !:>tretton auggpsta. As the slidiug of 



ji indmed le 



entlndy ci 



Bouhl 



stand ou tho footboard aud linking auy purti 
tho chain on the hook provided, could cuutrol tlie 
broke as easily aa Ihe engine-driver or gusrd. This 
is one of tho great advantages of mecliauical biukea 
over uir systems, which are of courae uiule^ when 
delached from the engine. It is absolutely casciitial 
that ;iiiy train fitted with the air system is also 
BuppliLil with tbe baud-screw brake iu the guard's 
van to assist in shunting, and fall back upon wbeu 
tbe air brakes fail. Orcoursti the liability uf tbe 
servants to forget to couple tho brake chain wuulil 
not he confined to Hie Parkcr-Siuithsyslem: they 



.'ltd up, ( 

Ou the other hand, were tlie llrumun teoniittonpou 
tap between the tender aud first carriage, the wliule 
uiu would be practically uubraked. 
Aa regards the danger of the chain pulli ys 
■e.'7.ing up in winter Erne, thia difliculty woiiij 
I'lslly apply to a brake like the chain broke cti tbe 



ivement corresponding to tbe luotiou of tbe train, 

d tho fact ol it always being tho atoppins; nowi^r, 

would reduce tbia SQviiii^ju.cs 'v - 
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Thouitli Uie Vectinpbaoia btske bos the adrautagt 
of hkTnig til moniift t>*>^ ravcn-d, it is loimd 
ncwmry to carrfully <kain them to preTOut their 
tnatiiifap ; ao I thiuk ineehtuiicul bmkeB may be 
entitled to a litte attsntian. 

In caies of the train breakinj; Ioom, I believe it ia 
intended Ih&t all brake coupHn||;s ehould part 
vitbout iujuiT, or at least so little u to be euily 
mpalnd. With the P.-S. aptcm the liinit of 
damage would eniue. As an iruu rod is rabstituted 
for the chain under the coach, whose loDgitudinal 
motiaii equiTslent to the ritinc and falliug of the 
woigbt is controlled by two colbri, ittollows that 
the weakest point will ba the S, or attaching link, 
between the coaches. On the tram separating, those 
S links would partially rtraighten. altowinir the 
diain to disconn»ct, the weights would immediately 
fall, applyiofi the brakes with full toico, no damage 
leanltiog to the apparatus. 

I think it may safely be granted that "the 
simplest means of securing a result being the beat," 
i* a fixed mechanical law, and that neither con- 
tinDDUB hrekea or railways should be any ainiptioa 
to it. I do net think that u trustworthy com- 
plication need be necessarily sacriGced to simplicity, 
prondiHgrn" n/ruri Ihrfffidiiey, Acontinnonsbrttke 
1* ccituinly intended to be a lite-saving apparatus, 
though it has occasionally prored the reverse. Sim- 

K'* ity is a very iiecessoiy feature in a oontinuous 
ke, especiany regardiug thu rough work of rail- 
way service, yetitia not eTorything. Mr. Strotton 
mentions the old lever brake on coal waggons as an 
BUmple of a. aimple brake. This, however, does 
not apply, us itvould not be regarded BSacontinnoos 
brake, neither dues it fulSl the necessary conditions. 
IhavDUoduubt Mr. Strettou will uilmit that the 
tXtary at every train or coacb dei-eluping its own 
letBidiD^ energy is correct and aound in principle. 
Hie diMculty has been to arrive at this renilt piac- 
tically. as the failurts of the various trials men- 
tsoned by Mt. 8. fully ttwtify; but this, of course, 
does not alter the principle. A train should be 
atappei with the same case aud coituinty that it ia 
•terted ; thia is oil tho more neceasaiy when wo 
oOnnder tho high and inrreasing speed now 
obtained. It ia not a comfortable refiection to 
tm*a1 at GO miles per hour with the knowledge that 
thebiake mayor may not act. With mechanioal 
brakes, as the momentum ol the train at whalever 
Qmd, BDpplie* in proportion tho equivalent energy 
to cneck the tniin, it follows that the power i* 
•itmyi available when required. I would also 
point out that a " acrew " (the combined Glemant~ 
of mochatiical principlee) diifen very greatly fromi 
iiaiple oirangement of friction wheels which wind i 
eham ronnd a drum— the method of moet ao-callei 
medtanical InnkPB. 

Ilie Faiker-Smith brake may bo dewxibed as i 
eontinuons band-screw hruko. Instead of the 
ETuard, the axle turns the screw, and by means of 
the connections thia ojicration is simultaneausly 
repeated on every vehicle provided with broke 
apparatus. All the engine-driver or guard has to 
do, is to let out as muiji chain equivalent to the 
biakingpressure ha wishes to obtaiu. The effect ' 
""""" "' '' — '- '■^' "veights on each carriage i. 
- ■ - each is provided with 
d regulate the preasun 



answered not, I tuppow he did not know. 
Perhaps some of your naden can tell me F If 
nuch a thing ruH be done, and somebody wiH 
kiadty make one (uiMaiif patenting itj, and lot 
me loiow, I should be indebted, provided they 
'in't pnt an exorbitant price on it. L. B. B 

SHADOW V. SIBAQB. 

(21906.]— If Mr. S. Bateliffa will stand a tmall 
object (as a acrew) npriaht on a horizontal lookin^- 
jrlasH, in sunshine, and hold a abeet of paper verti- 
cally at a few different distances from the object, 
yet ao as to receive the reflected rays, his difllculty 
will at ones vaniah. 

Our good F.Il.A.3. will forgive me (or pointing 
iiut that he has only consideiea the rays of the sun 
falling on the water Mtcfen the object and the 
treen— an easy oversight when one is Working 
irrrHlt ealamo ns he does. 

I send a diagram for Mi. Batcliffe which he can 



;ingprei 

ia to lower the ¥ „ 
exactly similar diatance (, 
the Mme length of chain) 



revolve with more or less force 
'; not (working the brake lev 



; and carrying the 
Mrt nnt (working the brake levers) in either mrec- 
tion from the centre of the screw according to the 
diraction the train is travelling. On pulling up the 



weight t 



a the biakesi . .._. _ 

n ba applied at frequent intervals or kept oi 
infitiittiin without fear of exhausting leservoiia 
Overworkine donkey pnmps. The acrew brake _ 
a^ain free hum tho annoyance, drivers using the- 
■iT-brake often experience and express, at ^rge 

stations, whou u number of vehicles ' " "" 

added to the train. The brakes onthi 
fly on, tho starting signal is lowered, and the driver 
flnds himwlt unable to move till the preanre 
tiiroughout tho train is cqoaliaed. In large station! 
with heavy traffic this defect is apt to cause inco- 
nmient detav. Under all there circumstances 
think it is rawer premature to insist that mechai 
oal brakes havohad their day and must now give w 
to better inventiona, as wii most certainly requ! 
more definite evidence that they exist. I should 
pleased to observe the opinions of our mechanical 
mden on this subject. Imprlouttar. 



"PATBNT" yiLE. 
vas in B shon th 
s which I ei 



[ZI996.]-Winu! I 

an idea occurml to i ._^ 

assistant— vis., Why should nut a tUe be mode 
the shape of a griiidttoue K T had been i 
30 minutes the lamo morning in filing oft 
of six icrewB which came through a piece i 

Mid, in addition to trying my temper, it ■ 

flngCTB ache. If I had had a cireular file, I could 
hav* done it in a minute or two, and been . 
4U the tine, by placing the er;ds of the 
■nioit a circular file fixed to a griitdstoi 
■rirlnB the handle a fow turns. I aJoed the 
Bio Ui^ why snch a thing was never suds 



ofthebnUteye. The li^t aud puton haiiig eoiii- 
" twIUi axis of tube, then with the aobnmatic 

jnaer beneath the stags the image may be 

focuBsed irith the lens of the m, whw, with a Ji». 
lin. objective, an image of the pactnio may be 
m in miniature, demonstrating the eve to be 
lenticular ; and hy cutting sectioni of the bm, it jl 
>ji be a double- convex, the coivmtuo of the 
u^c. face being much quicker than the outer — tho 
difference of Ue radii being ahoat •• 11 to 16. 
Thus, to producs a diagram of a eeeluni Ihionn 
"--- lis showing the relative proportion of the radn 
I two anr&oes, lay down a vertical lino A B 
convenient length to lepresaDt the dsiimd 
thickness of lens, which divideioto 17 equal raila; 
f one part, BtoC, making C the centre forth* 
surface, as shown at A. Again, from B ast 

A part* as at d, and describe *■"— ° 

which reprasenti the inner surface. 



TASLBT'B INSTTOnOS KAOUUra- 

r2ig98.1— I utcxosK elevation and gronod-jilaD 
['a modification of Tarley's inductiiin electrical 




ave by applying to you, or which yon can print 

fou think proper, 
may add, perhaps, that if the object be very 



close to the screen, we get the direct shadow also, 
that we may have portions of three shadows on 
3 screen at once. When " 8. R." moved to the 
middle of the stream, of course this dii«ct shadow 
fell on the water, and it ia tho reOection of this, as 
it were, that forms the leveraed image on the 

THE BTB OF THB FI<SA. 

[21997.J— TnK poet has said "The toad wears 

precious jewel m its head.*' ("As Yon Like 

, act 2, scene 1.) In whatever part of the 

hnd it may lie, and however beautifnl when 

' ; cannot surpass, in lostre and Iwanty of 

the eye of the domestic flea {IhiifX iritant). 



. surrounded by a dark 

hrownor black rim, and scnk in a demvssion o' "'~ 
rich chitinous covering of the head. If (he lig 
judiciously applied, this combination of bright light 
m the lens, with the middle tint of the auiroundmg 
yellow skeleton of the head and tho dark aunplted 
by the black rim— these being harmonised i 




blended by the shade and shadow of the depreaaii 
and assisted by the barmouious curve which boui 
its dorsal margin— presents a combination worthy 
the study of the trained eye of the artist. 

Ita lenticular properties con be demonstrated by 
mountingtho lens in balsam, and — '—' " 



say, a Oreek cross Sin. or 4in. Iiift ; then, 
nat mirror and condanaer, direct the miags int 
foous of the lens of the eye, and viewed with an 
objective <rf mediom power, will show a very 
redQced image of the object ou the window ; or d 
by lamplight, with the microscope plaood hori- 
■ontallr and the mounted lens on the stage, place 
a ihamy^deflned object — as a portrait on gla~ 
abontW. diameter ud lOin. ftom the stage, ' 
good lamplight DDndeOMd upOD the pioture I7 m 



T. P. 



-ct=P 




„„^ , igedsoaato a .. 

cultics, and bring the construction within the IMC^ 
of a schoolboy bandy with his tools. A disc of 
ebonite, having on each face six camera of fanfofly 
lotatee within two pairs of varnished glam pUtM, 
not more *>'■'' Jin. npoit. The proieenons of Qm 
carriers rub against four brushes of metalho win, 
two connected with earth by strips of UafOfl down 
the side supports, and two insulated, the lows on 
a strip of ebonite, the upper restina on fl-- -* — 
plates. The feeders F are in metallio o~ 
with the tinfoil inductors, covering Qie W— >— — 
the outside of each glass plate. The coat of tho 
ebonite disc may ba avoided by ustne rtripa of 
glass, or ebonite penholders, to support ue cainar. 
Adelaide, S. Australia, Sept. lU. T. D. B. 



A SHORT PAFBB ON OABPEHIBX. 

(21993.]- IwouiJ)lilieto»npplement"O.J.L,'i" 
remarks on page 119 with a useful vrrinUe or two. 
In the first plsice, I would not advise anyone to OM 
any of the arrangements for holding tools to be 
ground npon a grindstone, because ii so held tbey 
will be ground hollow, and their cutting edges will 
not stand long ; whereas, by holding Uieu in the 
hands they wUl be slightly rounded, which ia the 
best form for maiutoiuing the cutting edge, llien 
I would have two set-stones — one to DB p 
and kept perfectly fiat, for plane 



gramod 



spttg bits, drills, gouges, &c,, which osnally G 

most workmen's set-stouea in a disgtacahillj 
nnaven state. Note that when a Bmoothkng-plana 
or trying-plane iron is sharpened perfectly flat the 
comers abould be slightly rounded off on the set- 
stone, or they vrill leave rib* on the woric. Bat 
the most important omission that I And in 
" O. J. L.'s" directions is this: whenever aeloaa- 
fltting joint is required the operator ahoqld h«e K 
good old knife, with fin end ground olt to aa aa^ 
of 46\ A weU-wom tHA iTwy-handUd tmt, oat 
d ground np is best ; then, with 0M iqaam 
woA, draw thU hiaTSy aad imBlr 



short and SI 
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oat at kbont 
tiuga, and then you 



to end perpendicuUilr ; next, take a aide 

out an ungU of 45', knock oat the cut- 

a fair field for yoor » 



xeiblo w 
irthat w 



a you pi 
puns up carefully the 
:t by •cribmg a line and 
.. 1 a» purchB«ed will ataud 
Oie tMt, and muat be odjuite^ Memo. : I waul ' 
not we a (moothing-jilano after a tiTiag-plaDe 
TinhM then were holW ptacea which I did na 
can to lednce the whole luiface in order to gt 
tmooUi And level with the loug ooe. 

FuiBlly, mj brethren, I find tbat wire najli ai 

moat naejul, leldoin needing any preliminary bmd 

•wl boiiDe, and if wetted whendiiving, inaahoi 

time will hold cm otbd to the lou of their heads. 

A., Liverpool. 

BLXOTStO EI.BHBHI8. 

[22000 J— Ub. Sutcuffe, in hii last letter on this 
iDbject (21981), refera meto Mr. Crookes' eiperi- 
venta aa proTing that negative electricity u ai 
acliTe state^ and that podtiTS is not. All I 



iBofthefew , 

prove that Uiere in really a differenoe between the 
two atatea. They do not prove that one of these 
_!..» ij ^ negative and the other poaiti' 



bod7 

rater Mr. SutcUffc to Uuwell'i valuable "Mathe' 
matical Treatise on Electricity," where (Vol. I., p 
3^, after mentioning oertain expeiimental lai^ 
Which prove that in some respects alectricit; obeys 
diffeient laws to either heat or energy in general, 
he condadee :— " It is imposaibla, theretote, that 
electrid^ and enei^ shonld be quantities of the 
aame category, tor electridtv is onl^ one of the 
tacton of energy, the other factor bemg " paten- 
ti^." Voltajnetar. 

BLECTSIC LAXTKOHBS. 

[220010-1 AU of Mr. Coniy'a opimon, that i 
ffood motor is a necenoir element of success ii 
electrical navigation ; but I cannot agree with him 
that there are no Budi motoninthe market. I 
have teilcd one which gave B>^ per cent, ou ILe 
Frony brake when driven by my battery. 

I think that the principal cause of failure is thai 
the battery so seldom suita the motor, nor does thr 
propeller suit that or the boat ; but where these an 
propoitionsd to each other, there will be no ob- 
jections la either battery or motor. My own boat. 



to your raaden, and dragging Mr. Toynbee's lel 
into a wider pnblidtr, was the belief Uiat many 
owners of launchee will be glad to give np the dirty 
and (pace the engineen^ ntthar dangerous stea— 
enginea. Launches used for pleaame purpoees 
the nppei readies of the Thame* mi^bl with great 
advantage be driven by electric enginea, and they 
would certainly be preferred by ladua. I am afraid 
that there ii not much hope of the accumulatoi 
helping to Rolva the problem, for it must be re- 
membned that it cao only do so by having ■tationi 
where the calls can be changed — no one wonld wait 
while hisbattcr; of accumulators was being charged 
— and the trouble and coat would betoa much. Mr 
Walker, I see, says it would be impoesi' ' 
from Sheemess to Oifonl and back in an i 
latinch worked by accumulators. I should be 
dined to say that it is impomble to go even fi 
London-bndge to Sheemess without eihauiting 
any accumulator battery that a launch could carry. 
The nitric acid battery is, I suppose, unqueation- 
ably the beet arrangement to use, and as to the 
f lunea, I think there need be little difficulty, as the 
cells can be iu a locker, which will diichaige the 
fumes into the water. Mr. Sptague's table gives 
-09!<ld. per equivolt as the iiott of the nitric add 
battery fan equivolt being 4,ej3 foot-poundi) ; but 
about twice that must be allowed, to moke up for 
leases in the battery and the motor, the screw, how- 
erer, being poaaibly not so wasteful as with the 
-*— n-engine. Perhaps our friend, "Sigma," "-■" 



0TBA1I SaniBT OONSEVBBB. 

[2S003.1-Ir Mr. John HendaiMii (21916) will 
ecudw the matter, be will sea that in order to 
make the aqnitt revolve by meam of Qua aacape of 

nHHHiy TebMd^ in the Jeti j thi* would sntafl 



back preUDTfl on the piston, and retanl tt.t- i iij;ii 
toagreater extent than the jets could pot-^iliiv )ii'l 
it. Tha loss of tiictioD in the pipes in tul ril~ii ni 
be forgotten. What would practically tuk-j lUi 
would be, that the engine would drive tin- r.qTjL. 
througb tbo medium of the bevel wheels, iii.tlFiiil r 
the squirt assisting to drive the engine, and that i 
addition to this loss of power there would bp II. 
above-mentioned increase of back-pressuro on tl 
piston. A. A. Uyall. 

BICTOLB KAKHTQ.-I 

[22004.1— Befohk proceeding to describe Iho 
makieg of a bicyde, perhaps a short etpluiiatipn 
of why I write these papers may not ' 

I am an amateor, and I write for amnteurs ; bo 
if a tradesman should happen to read th<»e papers, 
and should sea anything described that Would not 
bo practical in a regular business sbon, 1 linpc he 
will not laugh, but remember this disclaitiu r. My 
methods an the results of personal pipenr mo, a*I 

have made six machii — ~' ■*■" ' — 

kI( and r ' 

one of which was worth flo, and none leas 
and preferred it to one he bad costing £2:i. 

I cannot help noticing the reluctance makers 
seem to eviocs to giving any information through 
these columns ou the modn of maiiuf-irlun- iu 
answer to queries, although quite rnady la avail 
themsdves of theEditor'skuidaeBto give publicity 
to improvements, &c., in newmadiines. J haveuo 
sympfttby with this sort of trade sccretimn, m 
Hlways do my best to defeat it wherever I meel 
Now having given my reosoQS, and had ii 
grumble, I will proceed to husinesi. 

It is neeessaiy, to make a bicycle, to bavi' the t( 
lowing tools: — A lathe of 3 to 4in. centri-, a vi 
to take about 3in., the heavier the betltr. < 
coune, the lathe must be capable of tumiug im 
the mandrel of whidi should go through the cnti 
head and project beyond od&a at back, ami t 
poppet on back head centre should be driven b) 
screw tor drilling a firm bench and BOmrthii 
rathor heavy to hammer on ; also, a pair nf br 
band bellows if the amateur does uot pusscsa 
forge. Porhape some may laugh at the idea 
using a hand bellows in bicyde makiug ; but let me 
tell ihani, botoro I made my jiortable forge. I fouuii 

,ir of 15in. and the Idtcben fire a great aaaiat- 

I (no pun inteaded). The hand tools and some 
ial taoU (to make which I will give directtousl 
sU mention as we come to them. 

The thing to consider now is where lo gt>t ttio 
parts, and to one who has not got a Incydi ' 
to, what parts are required. The latter is 
answer Uiau the former ; but I would HtroDgly 
advise the intending maker to bare nothing \a do 
vrith email local manufacturers, for (hey will 
charge 40 per cetit. more than he can got " - 
goods from the wholesale firms, carriage 



makers mentioned teing trash, &c. N'ow all 

is humbug, as none of these men make Ihtir uvi-n 
parts, or but few of them, and those the iLmateur 
can make himself. Perhaps, as the firm 1 
about to mention advertises in "ours," I mu) 
allowed to name the one I bought most of itiy mrts 
of, that is Hughes and Co., Temple -stn'^i. \Vel- 
verfaampton. I merely mention them beraUK 
they served mc and I hod no fault to Hud . but. 
doubtless, there are others as good, but iu Qiidiij^ 
them oun runs the risk of fallmg over one of tb< 
queer sort. 1 have noiiit«rea£ in adviiinff tliia lltui. 
as I doubt if they would even allow me tj ^o cvei 
their works and soe the making of said ji<irt^. 
Before ordering, a list (priced] should be stui iVr. 
I will now give a list of the parts uect'tbary tc 
buy to make a bicycle :— One ball Stanley hi>a.d ; 
if fathe will turn Hiu. diameter, buying roui^h uill 
save cost, and I slTould advise so to do. I think 
this form of head is about the best, bat, of courtc, 
others can use their opinion. One pair bolloiv- 
wolded forks ; these T strongly advise, thiy tniiig 
more rigid, and so keeping bearings iKiralkl — a 
. of importance when riding, alao giving U'»i 
Uie strain between tha handles and peilila, uud 
I being less tiring to rider's arms. 
One pair front bearings : now these may ha 
mple or compound. Simple bearings am rjf is\ i^rul 
forms ; but the most popular are the coned cijtttr, 
and also the " Wolverhainpton " conud. Compound 
of go many sorts it would take half the uue 
iber of the Mectusic to describe thcni all. uud 
lid be outside my purpose. Thoy may bo clua'-jd 
er two heads, ball beuuigs and ToUu- bbarin;^, 
which latter are the older form. If tlic uiualuur 
wishes to have compound bearings, I should advise 
the " £olus," a form of ball beuiag- TIiot run 
lighter than simple coned, and (which to my tliink' 
ing, is of more importance) are nearly dual proof ; 
hut still coned beanngs ran nearly as light, and Keoc, 
with care, a long time, lliey do not coat nearly as 
mndi ; in fact, may be made with hand-turning 
tools, the method of doing whidi I will presently 



Y^a 






most riders' use the pcdul at the lowest end of the 
crank. This would seen to indicate a long crank 
being the best; of cuune there ii a limit to this. 
1 have found a crank of 7iu. fron outside end to end, 
with a slot to Diljust pedal, is easiest to drive, as it 
docs not need heavy treading nor lifting the leg too 



s pedal platei 



faulty, and it s 
Tworouphco 



't ribbed podal 
Lgu peoai cemres. It is best to 

trouble and postage stampa. 



led pins, steel. I advisaBteel,a>they 
wear longer and run ligbti'r. Some may lay, Whj 
not make ball pedals '! I reply, Tbey are a lot in 
trouble to moke, and are but very little lighter run* 
ning, audif coned are made properly they are just as 

Two outside pedal cone*. 

Nipples. Now tha number of these will 
depend on aiza of machine inteaded to be 
made, the rule being in nipple wheels ods 
spoke to the inch diameter of whaej. Say wheel is 
oiiio., that would take b'l spokes, W on each side of 
hub. It is best to have a tew more than are in 
wheel, as one or two may break in truing up wheel. 
In ordering state for trout wheel ; lock nuta to 

Nipples for back wheels. Back wheels are made 
about IBiu. diameter, and before-said rules apply 
here also ; spoken to fit nipples. State length re< 
quired, aad see they fit nipples well, as this adds to 
ngidity. I have liad them a little larger than 
nipple hole, and carefully made a bush bit exactly 
size of spoke and bored nipple to fit truly. I bav« 
mentioned, as I think, they are tar mote satiitaetory 
tliim spokes screwed in to hub, or direct-action ai 
they are called, and for these reasons (I apeak from 
exjierience) : In building wheel ona cannot 
get as great a, strain on spokea, so causes a losi of 
rigidity. If one breaks, it ia B Job to B*t 
piece left in hub out. Spokes made thli 
way are more liable to break on account of thdr 
being weakened by cutting screw just where they 
are wanted to be strongest, and, lastly, they ara 
more trouble to make. 

One pair crescent rims. Mention sise requiied. 
This shape holds the rubber tires bi-tfer than tha 
V-shape, and is a little lighter, the V bemg, as fat 
I know, only used in cheap " Urumsgem cut- iron 
sadden deaths. '■ 

One pair rubber tires to tit rims, and sea they ia 
fit, as if they do not tliey an- always getting looM. 
It too large and it too small, a cut gap^s oi — ~~ 
tbeyBhouldbeBlitUosmaUec-'-- -' - -- ' 



I, but in its own dia- 



tainly not larger thou section of n: 

back bone, with neck and forks hraxed 

I have seen several beak off, 

ioint, which ismostdaDgerona. 

t __ heated in 



I say brazed, i 



relding, a 



welded , 

a through being bur 
• ing doui 



« of beat there ie 



it need ao hi^ ■ 

„r. w this happening. 

s a little bending to fit 

B together. This I will 

'c directions for at the proper time. The larger 

the beam is, the better it looks. One Bpring-curud 

eye— rough, of couno. Any pattern may De used 

that is fancied, but these I have found as good •• 

One rough back hub. I strongly advise this in 
Foueb, and dou't be put off with malleable coat, 
wluch is to be told from stamped iron by the mark* 
of the sand on skin. I think iron is preferable to 
red metals, for thin rcitsnn : the nipple hole thread* 
Btond the strain so niucb better, never stripping out 
—a fault red metal is prone to. Why I recommend 
this to be made is— one cuu depend that the holai 
drilled at tlie proper angle to suit diameter of 
Del, a matter of some importance, and also are 
sure the nipples Gt well, and the threads are good 
in nipple holes, which is not always the case with 
shop - finished huhg. I. llougb spoon brake. There 
are many kinds of brakes, but i don't know any 
much better, take it uU round, thou the spoon ; back 
wheal brakes, for luai^y reasons, are not to be 
advised. I strongly advise all riders against riding 

' liout a brake, as daucerous to tliemsalyes and 
ITS. Some bicyclii'ts I have known have made 
__ _ boast " their legs were IhviT brake." This ii 
folly, as a moment's thought will show anyone eon 
— . much farther with the same exertion, as the net 
-. the logs going dowu bill gives strength 10_ go 
faster up the next, and if a ' " """' " "—'•-■' 












c; 



ibio, why 



»geta 



muchei 



a limited 



uot ohhged to uee Ul 
e naa one. 1 may mention, bj the 
r, toe remark I heard a man make who wai 
iself one of the longest- distance riders of .the 
.. ..'Id : " I hate lo get into a pieoe of road that la 
one long level itreti£, as I always get more tired 
there than where there is here and there a hill. I 
BUppoaa niiog the bi«ka the other side rests cna 
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conefl will be required. One of these should not bo 
tapped, and do not order coned pin, for reasons to 
be ezpUumed further on. 

lib. rubber cement to put on tires; one imi 
faandleB— the sort I must leave to taste. 

Bell, lamp, or alarm and oil-can, I must leave to 
buyer's consideration, merely ma^ng this remark : 
these thines are cheaper at wholesale houses, and I 
have found Harrison s double alarm, and the King 
of the Boad lamp veij good. I saddle. Now of aU 
I have seen or used, I think none come up to the 
simple suspension, as it does not gaUone*s sit -upon, 
a bad fault with most others. I do not advise the 
so-called ventilated or webbed-scatcd suspension, 
AS cutting the iron plate for webbing weakens the 
saddle just where it wants to be strongest, and the 
▼entilation gained is— Ahem. 

I have omitted, purposely, a front- wheel hub, as 
I think this is better made by a smith on a plaji I 
shall presently describe, the object being to get iron 
flanges with a tool steel centre -pin or axle, the 
advantages of which I will give ; also handle bars, 
as these are best hand-hammered by a smith under 
direction. Izion. 



BEFLECTIOK OF LIQHT. 

[^22006.]— Pbofessob Ttndall is, of course, 
stnctly correct when he says tliat the light falling 
upon a body is divided into two portions. What 
*^L. S." (letter 21976) calls regular reflection and 
suiface scattering in aU directions, are merely 
different degrees of the same thing. Each case is 
one of true reflection iu which the law of sines 
holds. 

Sorface-soattering is due to irregularities of sur- 
faoe, which cause the incident light to fall at every 
angle, and consequently to be reflected in every 
diiection. 

Partial absorption and re -emission is an entirely 
different thing, and it is this entirely that gives to 
bodies their colour. In the Quoted case of the moon, 
if she were covered with the blackest velvet, she 
would actually appear whiter than she does now, 
because, in the case of black velvet, very little if 
any light is re-emitted after being absorbed, and 
fha lignt^ that we receive from it is almost au re- 
flected h'^ht, which is the same colour as the 
incident light. 

'* L. S." will remember that black really means 
absence of colour. If the moon were covered with 
red flannel, she would certainly appear red, since 
here would be a clear case of absorption and re- 
ooiflsioxi. Nabla. 



- Z^IPE AND MATTES. 

[2200C.]— "E. F. H.," in letter 21961, disjoints 
two sentences of mv letter 21934, and is then as* 
tonished at my calm assumption of knowledge. 
If *' £. F. H." intends to criticise, I must ask hini 
to do so in a fair way. My letter was written to 
Mr. Grey, who, as I take it from his writings, does 
not admit of the existence of any other forces or 
ocmditions of matter than those we can produce 
and control in the chemical laboratory. It was to 
avoid the trite repetitions of arguments purely 
physical that the aoove sentences were written. I 
00 not assume knowledge. My letter was written 
jugainst such assumption, and as ** E. F. H.** is not 
dow m placing himself within the ranks of scieutiflc 
men, it is only proper that ho should act like one, and 
judge my letter on its whole merit. *• E. F. H." 
calls the amoeba an animal, because it inhales 
oxygen and exhales carbonic dioxide. As a chemist 
and physiolo^t. *' E. F. H." knows, no doubt, 
that all fungi inhale O and exhale COi, which is 
quite in conformity with the part they play in 
Kature's laboratory as diuutegrators of dead organic 
matter. But I doubt if »' E. F. H." would call a 
fungus an animal. Anglo- Dane. 

KATTEB AND TH0X7OHT— MESMEBIO 

TEAM CSS. 

r22007.]--I itAY now put a further question to 
'* F.R. A. S.** in reference to what he has himself 
seen (21953, p. 171). Can he imagine "a lad" 
holding out " a pretty heavy chair a*. urm*s length" 
for a considerable lime without manifesting dis- 
tress or exhibiting in his attitudes the muscttlar 
Unsion necessary to the result? Now that is just 
what occurs, as ** F.R.A.S." will no doubt remem- 
ber if he can fully recall the circumstances. The 
body is simply placed iu an attitude to avoid fall- 
ing, and then retains the weight much as a statue 
would. In what way is it conceivable that such a 
phenomenon could bo partly the result of training 
and partly subjective ? The most trained athletes 
show by their strained and quivering muscles and 
the expression of their faces the stram they ore put 
to in such cases. But I have seen jieople doing 
this yexj thing and calmly singing a song at the 
same time. These suggestions are really more 
Incomprehensible than the truth of the circum- 
■tances. 

In reply to " F. W. H.," 219C0, p. 175, I cannot 
sn^cnt or accept his electrical aiuilogies. In reply 
to 2u0 qumtion, mere matter does certainly not pro- 



duce a force when I set up a galvanic battery, so I 
do not call such a force **an entity working with 
the elements." The battery simply directs pre- 
existing forces, and re-distributes enei^ ; like the 
steam-engine, it produces nothing. A piece of wire 
does not reproduce the human voice 1,000 miles 
away ; the voice sets up molecular vibrations or 
motions in the wire, which produce magnetic 
changes, and these again set up undulations in 
the air which are similar in character to those 
produced by the first voice. 

I can assent to what he say|8 of the action of 
'* living brain," while thus denying its analogy to a 

falvamc battery; but then he means his living 
rain, the mere matter and energy, and I mean by 
it these plus *" life." He says, *' I understand 
electricity." I say I do not ; I know something of 
some of the effects we attribute to that agent or 
action, and my knowledge leads me to receive with 
much doubt the statements of physiologists: 
especially, I doubt Buchner's statement that 
"Electric currents surround the nerves when at 
rest," and diminish when the nerve is excited. I 
believe less and less in the electrical actions in 
living bodies, except as merely local consequences 
and attendants of the chemical and mechanical 
actions going on. All the parts are fairly good 
conductors, and I do not see how efficient or work- 
performing currents are to be transmitted. I am 
mcliued to believe that the vital electric actions are 
purely local ^ and that the currents obtained in ex- 
periments are actually called into existence by the 
conditions of the experiments tliemselves. Nerves 
do conduct some acfion, and I do not believe they 
generate a force, as BUchner says ; the brain is the 
generator, and also those sub-brains, the nervous 
ganglia ; but the pure nerves appear to be con- 
nections rather than sources. But that is a subject 
I do not mean to be led away into discussing. 

" W. A. L." (21962, p. 173), speaks of the dif- 
ference in the validity of my argunients in the 
early part of this discussion, and this latter part, 
and appears to think that is a discovery. What 
would ne have of me ? Ho says, at first, " I dealt 
only with facts, and held opinions as utterly value- 
less." Of course I did. I was then deahng with 
a question of mere fact : Did mind act on mind 
independent of the organs of sense ? Mere d priori 
opinions as to the probability of this were utterly 
valueless in presence of evidence of the actual oc- 
currence, llie only thing to do was to examine 
the evidence, and as I knew absolutely the facts, of 
course I could speak decisively. But now we are 
not in the domam of facts, but of the causes of the 
facts— the nature of the agents. JTe have only 
opinions to discuss, and deductions to draw from 
verv limited knowledge. 

True, I did define science as ** what is to be 
known,** and as we have now to deal not with know- 
ledge, but with beliefs and opinions, of course I 
treat them very differently from facts. I have not 
spoken of the ** extra-material principle as a truth 
and a fact." On the pages referred to I find that 
I said, "I carefully left open the question whether 
there is in man on inner spiritual agent distinct 
from the material organs," and further on, *' No 
man knows what the nervous agent is." What I 
did say was that ** facts strongly support the belief 
in an agent distinct from the bodily organs thouda 
operating through them." Furthermore, notwith- 
standing the reference to my stating it is " a fact," 
p. 66, there is no word of the kind there. All 
that I said about faicts was to protest against 
the making of mere opinions of Mol^chott 
and Biichner into /aetSf and then setting 
up these pretended facts as reasons against 
examiuii)g tne real facts of thought transfer. What 
I have said is that, assuming the existence of the 
extra' material essence ^ it must needs be out of 
the range of science, which is limited to matter and 
euer^ — to physics, but by its nature belongs to the 
proviDce of thought and bt lief, to metaphysics as dis- 
tinguished from physics. 

1 do not like gomg over my past writings and 
contradicting false deductions ; but it is inevitable 
in such widespread discussions, and if I allowed to 
pass the inductions of **W. A. L.," in which he 
tries to make me say things I do not say, and then 
winds up by putting mo among those who "talk 
about wnat they know nothing aoout, and assort as 
a fact what is notliing but a notion,** someone 
else would proclaim directly that he had provod 
this, and I could not deny it. 

It is irapoasiblo to write in armour and test each 
word as ifit were a poison one was tracing ; so once 
for all let me say that whatever particular words 
may be toiiurcd mto, that, as I have said '* no man 
knows," so I do not pretend to know anything 
about the nature of life and thought ; but I con- 
sider that, taking into accoxuit the opinions of the 
wisest of men through all the ages, and the actual 
ovidenco which is attainable, I feel justified in the 
fM-luf iu au entity dibtinct from matter capable of 
sopurato existence, but acting in a material world 
only through matter ; that entity, as the cause or 
agent of lifo and thought, I call ** spirit " without 
the smallest pretence to understauaing its nature. 
Furthermore, I think that *'to hold an opinion 
about what is unknown and unknowable is (not) 



ridiculous,*' but to assert a knowledge is so. We 
hold opinions about very many things that we see 
either in themselves or in their effects, but of tha 
actual nature of which we know nothing. If wa 
entertained thoughts and opinions only about what 
we know, we should not take much mental 
exercise. 

As to Mr. Morrison's interestingcase of prolonged 
sleep (21966, p. 174,) I do not quite unders&nd what 
he wishes to impress on us. But I do know this 
much, that had the patient been a nun in % 
Spanish or Belgian convent she would have beooonifr 
an ** ecstatic," have seen and talked to the VirgiD 
Mary or some saint, very likely have been marked 
with the *■ *■ stigmata ' ' and possible taken to bleeding 
at tho marks on Friday. What I do not understana 
is (iie distinction between *' natural trance, nsnaUy 
called deep mesmeric sleep y We all know (that is, 
fUl sensible mesmerists) that the mesmeric aleep^ is 
nothing supernatural— it is a natural state which 
often occurs spoutanoously, and which can be 
brought about by the external mental infloence ; 
in tho natural trance, and still more in the artificial 
one, phenomena are witnessed, powers exercised 
greatly different from the ordinary ones, and these 
mdicate a mode of perception indepenctont of tha 
usual bodily organs of the senses. I have a veir 
strong conviction that a powerful mesmerist would 
easily arouse the patient out of that sleep. 

I know what has occurred to myself, and I think I 
have mentioned it before in these pages« I waa 
living in lodgings in a small country town, and 
coining home to dinner in the evening I f oimd tlia 
houso in commotion, and that the servant waslyioff 
like a corpse on tiie kitchen hearthmg. ^ She haa 
been there for hours, and doctors had iwnly tziad 
to do anything with her ; in fact she was ina regular 
cataleptic trance. I went down, took hold of her 
hands, looked at her a few minutes, and then said 
*' Qet up." Five minutes after she was lajring my 
table for dinner. Of course, it was nowng but 
imagination on her part ! 



OONOEBNINa A HTAOIBTTH BXTX.B. 

[22008.]— I AX well aware that there is not an 
exact parallel between the attribute of sweetness in 
sugar and the phenomena of lifo in a hyacinth bulb. 
The point I wished to establish was that, as we 
cannot explain the simple attribute of sweetaass in 
terms of the formula of sugar, any more than we 
can explain llio phenomena of uf e, we are not 
Acting K>gically in assuming an extra-material prin- 
ciple m the latter case, and not in the former. If 
we cannot explain the simpler case, *' sweetness," 
mucli less is it likely that we can elucidate tha more 
complex case *Mife '' ; but ** Sigma," and theschooi 
to which he belongs, and which he has so ably 
represented iu this discussion, ouite admit that 
sweetness is an attribute of CuHnOn, although 
they cannot explain how ; while, when the phe- 
nomena of life are in question^ the^ at once asssert 
that matter cannot possibly give rise thereto, and 
inveut au extra-material principle to account (r) for 
the same. This is treating the two cases differently 
without due g^rounds, and, moreover, if by belief in 
the said principle the phenomena of life were really 
explaiuea, or even rendered more comprehensi ble , 
there would be good argument for its existence ; 
but the assumed principh) does not in reality ex- 
plain anything ; nay, it only makes the mystery of 
the bulb yet more mysterious. We know, dimly 
and darkly it may be, but still we know the won- 
derful things matter can do. We see four elementa 
forming almost countless compounds; we study 
the structure of these, and notice that a difference 
in arrangement of atoms in a molecule produces the 
greatest differences iu physical atmbutcs and 
chemical properties. Take, for instance, the 
fragrant acetate of ethyl, and the intolerably- 
nauseous butyric acid. (I might fill a column 
with similar examples.) AU this wo know happens, 
but its explanation in tenns of matter eludes ns, 
and itis,X maintain, illogical and unscientific in 
the highest degree to limit arbitrarily the powers 
and forces of which wo know so little. Of course 
all this implies a change in our conception of 
matter, and such change is iu progress ; only very 
ignorant persons speaik contemptuously of *'meire 
matter" now ; our views are broadeiung, and as 
our knowledge grows, we are learning to regard 
OS wonderful Dcyond our powers of expression '* the 
mysterious thing called matter." " bigma" will, 
perhaps, pardon me for saying frankly that I do 
not consider tho opinions of *' lul the sages of part 
time " worthy of the slightest regard in relation to 
a question of modem science. It ma^^ fairly be 
conceded that in artistic work, in painting and 
music, the old masters were our superiors. Xo 
modem paintings have the charm of tne old onaa ; 
and all our modem musicians rolled into one could 
not i^Tito the works which have rendered Mosart, 
Beethoven, and Handel immortal. But as fax as 
science is concerned, the very reverse is the case ; 
and this ** Sigma " knosrs us wcU as I do. Hie 
"Sages" (capital letter, ploaso), thought tliftt 
Nature abhorred a vacuum ; that the earth i*a» 
tho fixed centre of the universe ; that a taL-i^Dimi 
weight fell ten times as fast as a one-pound w«|^ ; 
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thuttlwrc irero tourelnaents; tbat comliiutioD vos 
duo to plilogigtou : tliat a magncit had a soul. Doo 
'■Sigma" believoall thi»'- oiid if not, why doe> ho 

quotB the ■' SagiM"? ''^- — !— ■— -. — -. 

tuen aa Kaeckel and Bi 
the nature it lifo, i 



Sigma " nj» " nothiug 



deuiui, ( 



id tJiiu 



any tlieoiem lu Euclid in much 
auuiQ uvruLm. luero are very few difttiiict lincA of 

that oue a i^ts here. 1 slIho thiuk it is unreasouable 
to uiume thut life appeared au the earth a new 
agent, " not matt«r, nor aetiouB of matter, but 
operatiiig ou matter " ; and call on " Sigma " for 

The aatoiiishment of " Anglo- Dane " on reading 
Diy lait letter can only he eiplajii«d on the OMuntp- 
tion that he knowinothingol recent views in natu- 
ral science, and tbia explanation is etren vthened by 
nadins the remainder of his lutter. He sayihe 
"is taSf aware of what forces aro in operation 
during tbo nowth of a coll." Porhapi he will be 
kind euouBD to send us an account of the said 
forces ; and we may be able to oblaJD the diflerea- 
tial eauationa of the dynamice of a cell. Wo would 
probably not bo able to integrute then 



aathen 



r?™ 



ta would like to 
■ Tohitfle, 
hyacinth- 



try. My atntement that lifo 18 apparently ri 
was not meant as a joke. If youboil a hyt 
bulb it loaea lifo, and if life be an extra- material 
principle, it is evidently volatile at lOIP C, It i> 
also volatile at zero. In concluaion, I do not oipecl 
to change " Sigma'i " viewi, and he will scarcely 
succeed in hie endeavour to drag ma backwards to 
the sciontiflo apiniona of our giandmothera ; but I 
ihope the disCDEaiou may cause oui teadeis to pondec 
over the great problema invoWed ; and to look more 
thoughtfully at the hyacintha they will see during 
winter and tmiing. 
Elswtck Sconce School. Wm. Jahm Oray. 



SIZB8 OF BBIOHT BOVNSSIBXL WIBK 
IN FOOT LEHOTHS. 

['i200'J.l~lN the watch and clockmoken' tool 
dealera' liati, bri|;ht round ateel wire, in foot 
lengths, under Stub's wire gauge numbers, at 
vanouB pHcoa per lb. ; thus, all lizea to No. 1& are 
■2*. per lb. : ag to TO, aro lla. pet lb. 

It would bo very useful to omatauia and others 
who live at a dirlance to have a tabular atatement 
of the weight in graina of each one-foot length 
from the largeat to tbo amalleat bib. I preai 
the aizea range from 1 to TU of the small gai 
and from A to ^ of the letter, or largo gauge. 

Similar information oa rej^rda liana -hunmered 
or forged aleel, iquure flat or half flat, whioh ap. 
pears in these liats under numben 1 to 17, at prices 
^g from la. Bd. to 6s. per lb. , would be eqaally 



J gauge. 



ISS' 



t\ia B 



wttnt 



. nu. bu \:a. ^Ki lu., ttuuiu uh ci^ubuj 

ire and rectangular ateel would bo 
in making dritla uad other tools : and 
fO have the Parcel Post op to 71h., if 
weight of each size was given in a 

— . would know what to 

9 up a selection of useful 



tubular , . 

write for. and coult 

tools anil material. 

I would suggeat that someone who has access to 
sucha atock ahauld giubliah a table in the follovring 
funn. Such a tabic would have a commercial 
value, and be worthy of a place in Molesworth's 
"Engiu-ers" Handbook," or in Calvert'a "Al- 
manao": and its value would bo increased by 
having the diameter of each alated ia decimals of an 



I therefore, which may enable persons to 
gw drachms of powder to the beat advantage, 
though hudly of value, may, nevertheleaa, posseaa a 
— >— ~, interest. 

a bonnet ahop and buy a amall bundle of 
for fourpeuce. These will be found to have 

„Ji of about lOiu., and to be smooth and clear. 

Close one end of each vrilh a small drop of seaUng- 
wax. Fill them to the brim with common sporting 
powder and drop a piece of touch-paper loosely 



Lay 01 

xit long, fitted to any „ , 

touch-paper. The straw will start away with 
amazing velocity, and may well clear the houssa on 
the opposite side of the etrcut, or go in at their 
ipen windows. If one of these rockets strikes ~ 



ita Qight the 



ot soft wood 
tremendous forco with wliich 
shown, for the atraw penetrates ttie wood, cutting 
a clean sharp ring upon it, and is itself split like 
gloss; moreover, all tho gunpowder atill uubumt 
explodes with a sharp report. If a lead shot be 
stuck to the sealing-wax at the top and covered 
with an ordinary gnn cap, the rocket becomea a 
detonating appaianis when it strikes a wall on the 
opposite nde of the rood. 

It is impassible to tellpiecisely in what direction 
time toekots will Bj. The diihculty is at the start, 
for having once stuted ttoy go well enough. A 
clean glass tube a foot long uid three'eightbs of 
an ini£ bore i& in this respect superior to a trough. 
It is worthy of remark that perfectly atmight atraw 
will not By well, whereas a curved oue, m conse- 
quence of a spinning action which aeemsto be sot 
up, flies almoet perfectly true. When, however, 
absolute precision is desired, it is best to nuke a 
line rocket of the straw. For this purpose toko at 
least fifty yards of fins iron wire and stretch it 
between two fixed points ; twist two pieces of 
veiy flue copper wire aronud tho atraw, one very 
near the closed end and the other about Sin. off ; 
bend the free ends loosely over the line wire, so 
that the atraw hangs poralle] to it anil is quite free 
to move. This is an entertaining firework which 
may be let olT safely in a long comdor. If one ot 
these is observed from near tlio finishiug end soma 
idea may bo gathered of the fearful rapidity with 
which they tmvel. They may be mudo to spin as 
th^ go by hanging them at on angle. 

These straw rockets, though insignificant in cam - 

griaon with those of the usual sort, nevcrthelosa, 
>m the case with which they are made and their 
perfect safety, very well repay anyone who will 
take tho trouble to try them. Old Uosa. 



TO KB. AI.LSN— ALBUMINOIDS OF 
SlliX-UaUISa lUHtaCIBLB WITH 
OIL-CHBUICAL— AKMONTUS SALTS 
—OAIiCinM SULPBISE-NAPHTHOLS 

— ANItlNB. 

f^^ull.]— Is aniwsr to qnerj- Xo. S20O.i page 
IGl, headed ■' To Mr. Allen," the albuminoids of 
milk are not habitually isolated in milk-analysis. 
For ordinary purposes it auihi-es to determiue the 
aah, tlio fat, and the " solids not fat." which, of 
course, consist chiefly ot Iho albumiadlda and milk- 
sugar. I do not knon' what particular method the 
quriist refers to as that in which ' ' use is made of 
a funnel and cnoler." Tlio beat muthod of deter- 
mining the albuminoids of milk is to dry up a 
known weight of tliu sample, extract the fat with 
ether, treat the residue wlUi absolute alcohol, and 
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A KARTEI^OUB VZaMWOMK. 

[320100-A8 the Fifth ot Vvnalm il npmi nu 
tunj will, no dtmU, b« wmitinc thiir tima wtA 
ninwnrder to Oka ti^mini^ ifik of tt% am 
login HdllMitMliUwmi'iUfrir. AVH«4 



page 161!) are to be found in common brine and all 
aalme aolntions. Syrup and acids also satisfy Hi* 
conditions of the query. 

In reply to unanswered query. Xo. 5162^ pog* 
45, headed " Cliemical," the hisulphate of am- 
monia can be readily prepared by dividing a 
quantity of sulphuric add ioto two equal parts, 
saturating one with ammonium carbonate uisiag 
litmus paper as tlie indicator of neutrality) ana 
adding the other portion. The salt will orystaliise 
from a very strong solution. An alternative method 
is to add three parts by weight of oil of vitriol to a 
strong solution ot four ports of commercial sulphate 

The " bisulphite of ammonia " is best obtaiusd 
by saturating a solution of the commercial carbonate 
with tho gas evolved on heating sulphuric acid witli 
wood charcoal. The composition of the jKodnct is 
somewhat uncertain. 

The " hyposulphite of ammonia " is host obtuned 
by precipitating a solution of tho calcium salt with 
one of carbonate of ammonia, filtering and con- 
centrating tho filtrate. 

The " convenion of calcium sulphide " (uB- 
ouswered query No. 51650, page 40] into the hypo> 
sulphite readily occurs b^ blowing air thraugn the 
moist substance. On lixiviating with wator, a 
Bolutiou is obtained which may bo further oxidised, 
if necessary, by treatment with air, avoiding a hi^ 

sul^de is indicated by the solution giving no pre- 
cipitate with zinc or manganese sulpbate. Con- 
aiderable formation of thaspaTingly-BoIubleaolphata 
and sulphite of calcium occurs at the same time 
with that of the hyposulphite, which is very readily 

" A and B-naphthols" funanawered query. No. 
61651, page 4C) arc both colourless, crystalliue tab- 
stances, eaiOy soluble in alcohol, ether, chloiofomu 
or benzene, but sparingly soluble in hot water, and 
almost insoluble in cold water. A-napbtbol urn- 
tallises from water in small needles ;B-naphUMil 
inlaminK. Tho former melts at about 9^° C, boils 
at 2T)i° to 2N0', and has a faint odour like Uiat of 
phenol. The latter body melts at 123° C, boili at 
iSH' to 290', and ia almost odaurtesa. A-oaphtbol 
readily volatilises with the vapour of water ; 
the B-compound only very slightfy. The aqusotis 
solution of tho A-compound becomes dark violat 
on adding bleaching- powder aolution : and nd, 
passing to violet, on addition of ferric chloride. 
The suution of B-naphlhol is coloured pale yellow 
by bleaching- powder solution, and pale green by 
teiric chloride. 



pound. There may be some practical advantage. 
At the end of tho reaction, the fnsed mass ia £■- 
solved in water, tho filtered solation mixed with 
hydrochloric acid, and the sepamted naphtliol 
recnstallised from water and purified by subli- 

"Auiline" (ononswered query No. 51662, page 
46) is now manufactured by distilliug nitrobeniiene 
with hydrochloric acid and iron filings, when the 
tollowinB reaction takes place : — 4CiHiN0, + 
9Fe + 4H,0 = 3FeiO, ; 4CiHsNH,. My im- 
pression ia, that the advantage possessed by hydro- 
chloric acid over acetic acid u that, while an exoess 
of the latter led to a formation ot ncetauilide, with 
the former there is no tendency to a loss from a 
similar cause. I am not certain, however, that this 
is the true explanation. Of course, tho use of a 



Alfred H. Alleo. 



U. J. It. fioiraouto\AT continues and complete* 
in the Amialfi if ScitiiCfi Xiilurrlla, tome z*., 
his valuable mom<ur on the " MalaooLogie de 
rAbyssiiiie." Tho Messrs. Milne-Edwards have 
devoted the entire number of tho Annalci to this 
paper, which is well illustrated by plates of Uia 
miulusca of Abyssinia and a " Carte Moloco- 
Stratigraphique do I'Afrique." 

SoHB notes on verification of tlio atomic weights 
of zino and msgnerium have been contribntea to 
the Jlrchirei of Iht Vhi/tical and Nttlnrtl HcieHca, 
Geneva, l^ M. C. Marignac. The atomio weight 
of xine, fixed by Erdmunn at G-rOS and. by Favr« 
and Jocquelain raised to 66, ia approximately dster- 
mlnad at 66 :t3, a flguro which further analysis 
may show to be slightly too low. For magnesium, 
ealoDlBted by HU. Harchand and Scheerer at 24, 
•ndlnr others at I24'6, the number of 24'3T resulta 
bom Um author's trash experiments. 

^"bnopawd to establish a permanent industrial 

u»d « th« iMnks of Qie Hudson, within 

« td Ottttai Fork, New York dtv- 

MBtpanhas been taTm«A.-«=Jb. 
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EEFLIES TO aUEBIIIS. 



amdmmbtr ^ tJu futrytiktd. "-; 

[51231.]-BiilphiirettM HrdroceA (tT.Q.)- 
Tbe qneriit uked tor informatioii u to makma 
ni^antted bfdrn^o, and be u told br Wi, W. 
E. Hkd«D, on p. l-iS. to art upon FeS by H,SO,. 
I (honld imuiue il he cm read the tormmie giveo, 
thmt it vould h>Te be«ii nDneccuiTT t<ir bim to uk 
bow to nuke the gu. He a alio told that he am 
do ftway with the offeniire odour, by burning the 
BiS (to iiuDTe which be would require a good 
pnman of gu, and a ipedallT ccoitrupteii pre- 
cijittftting Bppantiu) to SO, and H,0, or by mixing 
with cUoTine tiom bvdrochloric acid andpotauic 
MnnaDnnate. Mr. Saden does not laform " Zelia 
Kaifln'' how he ia to mix the gaaea, or in what 
Tolume to mix them, to iomre p^eet deeompoin- 
tioD of the H;5. If Mr. Hadtn baa ever worked in 
bh analytical laboratoiir he will know Teiy wi-ll 
that luuk B proceaa to do aw&y with the odour, 
bowBTerooirecl in tbeoiy, rEqoirei in practice what 
BO atodont woolil attempt to pat in operatioD. The 
can would be ' ' worse tbaa the duease, to lue a 
I pbrue. li " Zelia Xaien 



, . . „thecarriagOi 
i» tli« alkali maken are only too glad to pay ifor 
Temotal in many instances. If his Deighlnnn 
oomplained about the odour aiinsg from the cKape 
of any of Qie eaa, be might precipitate in a covered 
val, connected to a funuuc bv an exhaust pipe 
" K in a perforated coil. k> aa to inaure 
obudicjn of the excess of gaa. - Ttuchcaim 



uid take the handbook of Mr. Berry aa a gnide, 1 
ocanmend the following extract trtnn TJir Auck- 
land firnin^ Suir. one of the leading papers of 
the North laland. "An Aucklandcr on tkis 
TraTeLi.^-TraTela in Scotland.— Glasgow ii very 
ijiity, audaa I almll uUude to it again, I paas onto 
the country, which is tbij anulor in its features to 
Nvw Zh1m4 , . , The Rev. Mr. B«ny boa issued 
a Xew Zealand, which is, I think, 
glowing, and consequently bos shot 
the mark. It ia a mistake to allow 

— __„ D to go so far as Mr. D. has done, as 

it only tends to make emigrants disiatufied when 
thejaniTe and Bod tbey have to work aa hard in 
the colonies as they have in England." That no 
dispute may arise u to ttie tiulb of the abOTe, I 
Ihave ineloied the cutting to (he Editor; and that it 
■hall not be stated that the paper in which it 
appeared was edited by a person whose sentiments 
ware anti- colonial, I gice the followirtg extracts 
from two ot the leaden that appealed in it about 
the same dale. -■Monday, Sot. 22, 1880.— The 
dead-iet made against X, Z. by Truli^.and some 
cthei London papers, will no doubt do the country 
inliuy in the eyes of the yery class wMob the 
oolonj^ desire* moat ardently to secure, and for 
iriuoh it offers lond-JiA attractions. Erery number 
of TVwCA nceJTedbytfae last mail contains a riolent 
«n^nght on N.Z. finance and prospects. The 
Tssy smallot fact that can be turned against the 
counj is strained and twisted to appear to its 
g eatoit poMJbla disadvantage. The eoireapondence 
of aTerr anonymous scribbler, however ignorant of 
his nibjeet, is ast out iu leaded type, and its weight 
■nd im portance eiag^iated. The letter ot some 
nzBon signed * John Foster,* who is deecribed as 
'reoently the pastor of the Coogregational Church 
at Kirton, Bristol,' which contains the most dia- 
bolical series of groundless au-1 unmitigated slanders 
on the colony ever put together in tha same space, 
is quoted ahnost as a voice from heaven." -Wed- 
nesday, Jan. ifith. 1&81. From a copy of the 
Xondon (ihbt, which is a widely circulated evening 
^per with conaidemblo influence, the following 
paragraph is taken :— '• In a letter to the Secretary 
of the Lnited Kingdom Alliance, dated September 
10th, Sip William Fox, formerly Prime Minister of 
Kew Zealand, writes:— "Our colony (N.Z.) is at 
present in au unprecedenttd state of depression, 
even proportioualely worse than any part of the 
vld world baa suffered from.' That Sir William 
Foi should be writing to the .Secretary of the L'niled 
Kingdom AUiants ia csceudingly proliable, though 
why lie should thruit this graluitoua detraction of 
the colony into his letter doi-a not appear. 
"" ^bly it ma^ have served to point some moral, 
"'le circumstance is sufficiently 
ir au observation or two. It 
U a great pitj that Sir William Fox did not exhibit 
mora wisdom. He bus held the next to the highest 
afflea under the Crown ia >'.Z. He has lately^een 
•emn^ on an important commission. Ho is a 
prommant nipporter of the preaont OoTemnient, 



Be that ai 



and it is not impossible that ha may some day 
take a portfolio again. In fact. Sir William Foi u 
so important a fi^ire in oui politics tliat a state- 
ment from his pen cannot fail to have grait weight 
and influence in England. This consideration. 



ier of a s 



public character. But it seems that 
and the injurious report went forth at a time 
which may be deemed almost critical. It was when 
the Cngliafa Press was conapiiing with provoking 
unanimity to throw discredit upon the resourees 
and ""■""«' capabflities of the colony : when the 
moat dolorous aecoont* of the stale of affairs here 
were being induitriouily circulated throughout the 
length and breadth of England. One would 
imagine that at auch a juncture a 'S.Z. statesman, 
with the interests of his adopted country at heart, 
would cither hold his peace, or, at any rate, say 
□otbing wliich might produce ontoward results. 
But whether the statement was true or not, 
it is clear enough that there was nothing to 
justify or excuse the cireulation of it by such a 
personage at such a time." If the slatementa of 
an eminent colonial stateanuui, and an English 
Clergyman, meet with this scurriloui abuae, and 
the whole Enaliah nation are charged with con- 
■piracy, kc, Ithtnk the readen of the Metkasic 
will excuse any attempt Dpon my part to remove 
the dirt tbrown opon— LosDOs Stose. 

[.iU2I.1-KlcroaoaplcalCU.a.)— IftbepoUens 
are small and tranaiiArent, they should be mounted 
dry— i.r., a thin glaia cover should be cemented 
over them with gold size, four pieces of thin card- 
board having been previously cemented round the 
edge af the thin glius cover, which should then be 
cemented over the pollen, which must liave been 
previously placed in the middle ot the slide. The 
slide can theu be covered with an ornamental 
paper cover, or left plain as desired. If opaque, 
they should be moimted in a shallow cell in esaen- 
tialoUot lemon. The cell ia placed under the slan 
cover, and cemented to the slide on one side and the 
cover on tha other with gold aiie, as tha paper is 
in the dry method. The L->sential oil of lemon is to 
be poured over the pollen, wliich must have tieen 
previously placed in the centre of the cell, and the 
glass cover is then lowered gently over it till in 
position. The oil which oozes over the edge of the 
' ' ig tbieoperatioD must be wiped caitfuUy 
cloth, and a rim ot gold siie painted 
rouud tbo edge of the cover to seal it to Uie cell. 
When this is dry another layer of gold size is put 
till quite secure. Glycerine may be 



flowei 



itead of esaential oil ot lemon. Petals 
sfaould be mounted ia the same way, 
tm in gly- 



ig glycerine, but bef< 
ne they must be soaked in alcohol 
some of the colouring matter contained in the cells. 
-R. A. a. DassBTT. 
[516n.)-Kn«pp'B SolnUOD (IJ.Q.)-As this 
uory does not appear to have been answered I 
cud the following extract from Miller's " Ele- 
aenta of Chemiatry," Vol.UI., p. 607, which may be 
I use to querist:— "Sachsse finds that Knapp's 
olution does not give accurate resolts. Kiuipp 
found that 100 parts of deitroae reduce 400 parts 
-' — arcane ,CTanide, which is in the ratio of 1 
:ale of' the former to somewhat less than 
3 ot tbo latter . . . . bnt Sachsse states that the 
f cyanide reduced depends on the rate 
the dextrose is added to the boiling 
cyanide solution, the reduction being 
greater the mote rapidly the titration if aflected. 
He finds, however, that an alkaline solution of 
another mercuric salt- vi)!., the iodide— yields 
constant result*. The aoiution is prepared by 
dissolving ISgnn. pure mereuric iodide in water 
with the aid ot SCigrm. ot potassic iodide, add- 
ing to this BOgTin. ot potassic hydrate solution 
in water, and diluting to 1,000 cubic centimi'ties. 
Of this solution 40c.c., coutaiuiug -72grm. of 
mercuric iodide, are healed to boiling in a porce- 
lain disb, and solution of the carba-bydmte ot 
about halt a per cent, slceiigih is added, at first 
in quantities of 6c.c. at a time, then in quantities 
of Ic.c, and lastly by tenths of a cubic centi- 
mi'tre, until the whole of the mercury is precipi- 
tated, which is ascertained by means of a 
saturated solution ot stannous chlonde in alkali, 
a number of drops of which are placed on a 
porcelain plate, and one of them mixed with a drop 
of Uquid from the dish after each addition ot the 
arbo hydrate solution. At first a black precipitate 
1 produced which becomes less and leas evident as 
lie reduction proceeds, and the lilration, is regarded 
s complete when the addition ot a drop a[ the 
itrated liquid no longer jffoduoes even a. brown 
colouration. It is found in this manner that on an 
average -liiOlgrm. of dextrose is required to effect 
the reduction of 4Uc.c. of mercuric iodide solution con- 
taining ■rigrm. ot mercoric iodide.— R. A. R. 

[.51607,] —Cryitolenm Meturoa.— The defects 
complained of must be doe to something in the 
proeeas followed by the qaeriit.— Photo. Abtist. 



C.51708.] —Bertoriiwr InkWrltlOB.— It depends 
■o much on the nature of the ink and the snb^anea 

suggest that the querist should try waahins ovw 
portioni with a solution of green coppeiai— rajitif, 
nilphate of iron. — Smt. DoK. 

[5ir23.]-Oxid« of Ooppor B»tt«ry.— The 
querist ought to find an answer on p. 500 ot the last 
volume. How many cells depends apon the kind 
of lamp. At a gnesa, I ^ouldsay 30, it the lamp i* 
- " -' -'-. resiatance. llie other qnestiona must remain 



[51739.]- ■WatoTprooflnR 81iMt«.— If only for 

covering the cmaea, use the best double boiled 
linseed oD, coloured with lampblack. If you 
really want the quantity mentioned [95 gallons), 
you will have no difScultj in getting it tnm any 
lu^e oil and paint warehoose.— Nv^- Don. 

[A1713.]— fltalnliiK.— I presome yon kumr it it 
done with beer or with umber and odiar npoenl^ 
vanishing afterwards. If I wanted to^o it, I 
should use the ready prepared stain, Bold by eilmaa, 
and wax well after thoioaghlj dry. If yon do not 
want that stain, try the effect of strong lolntion of 
potash, bichromate of potaah, or permanganate of 
potash, on one comer first; but remember tbslthe 
full effect is not brought out until light has had 
.- — - .. ._j .. __,-.i. — YanuJh if added. 






-- s effect, and the w 
— Xcs Dob. 

[51745.)- Volca 1 
what is tha cause ot the querist boig his voioe, 
except that it is some aflactioii of the chorda. Hs 
should be examined with the taiyngusoope. — 
J. T. M. 

J51746.]-'Weak AnUu.— BaOnng with nH 
1 water, rubbing inhartahomand swettoil, &c., 
might help. Bettor than elastic stockings, beoanae 
the object is to st imnlale the ankle, not to arti- 
ficially support it, which it will thai almys need. 
-B. W. It. 

[5174T.] — Ooal Saver. — IbaTS used a nece of 
at iron placed obliquely behind the fin : but that 
ras to redoce the space in which Uie coals w«ra 
oosumed. 'Wliat querist meoiu mutt, I ttunk, be 
one of the many devices for heating air which is 
thrown into the room through passages amnged 
around the mantelshelf and ttie jamba of the fire* 
pbice. — N. E. Child. 

[51752.]— Tricycle Haklnff.— If I wanted to 
uake oiw I ahould not make the one nlemd to tqr 
i^uerist. I should get a set of fittings (often adver- 
tised in these pages) and work away at them. A 
front steerer with moderate-siMd wheals, with 
double driving gear, is about aa good a »t,»,-liiru> ta 
you will find.— A. £. Chiij>. 

[5176S.]— Joy'a Talve Our.- His was illu- 
traledonalocimiotive a little time ago (p. 411, last 
volume) and was fully described in a paper, p. 611, 
Vol. XXXI. It querist will look at those flgnna, 
knowing what bis own engine is like, he will beabto 
to see whether it con be altered. -Eesan. 

[617" 



I5I7SO.]— Cno-tlp Oemont.^" Querist "should 
keep his cement well corked. Is it coagnline- iain- 
glaaa and acetic acid F If so, it wants standing i> 
irarm water.- KuK, Doa. 

[K1783.]-'Whlte Metal.- Will me of the aUcni 
pvenon p. 134 answer F Zincshonld alwaya be 
melted before mixing it with copper or biaSB — tha 
latter being melted first of course. If Mr. Diioo 



idea what the metal is for or what it is to do. — Xux. 
Don, 

[S179S.]— Bdoeatlonal.- Ob 
the lad to a civil engineer. He 
classes at Universi^ or £ing's College. See pn>> 
Bpectusea. — EsaaB. 

ilSJ3.] — iLmerloMa Locomotlvea. — "S. J." 

:ly he could obtain one in London. Bren the 
shorKst statement of mileage oud routes of Ame- 
rican railways would occupy far loo mndi valuable 
space, and be of interest to a very few otouireadim. 
Aa regards the latter part of this querr, I do mrt 
think that such subjecla as the fimuieial positions 
' silwaya are intended (or insertion in the 
E.M,"— QmDE Ton, U.S.A. 
[51S5S.}— II. ajid a.W.B, Iacos.— Dimeiiskas 
and a sketch of the 136 class appeared in tha 
E.M." lor April 19, l881.-Gini>E Toie, U.SJ. 
[51358.}^- L. ft S.-W. BnKlnea. - The 12 
nginee, Ao«. 136—147, were built by Beyer, Pea- 
3ck, and Co., in IBSO, The ooupled wbada an 8ft. 
in. diameter; bogie wheals, 3It. 3in. Tha qrlindiEB 
rel»by'J-l; heating surfaM of ftsbos, IH unai* 
set; of tubes (234 in nonibar, IHn axtnaaf dift- 
....„ ,^. , — . ■ "» — -uaW: w^^ rf 
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[51874.]— StoiB In SpBoifloBtlon.— The object 
-of the spocificetioD is to iuaiiro the builder doing 
lis work in a proper nmuner, aud using proper 
materiale. If a "bedstoue" merely bad been 
speciSed, ho migbt have Putin Buy inegulor-Bbaped 
boulder, and therefora he is reuuired to put in it 
"tooled" stone— i.e., dressed with the hammer and 
chisel. It ia taken for granted that he will not 
"tool" it into an uneuitable Bhapo out of "pure 
eomedaeee." It must bo evident that a natnrally- 
Bhaped rtone would form a very b»d bed (or a, 
^lu, compared with a flat "tooled" atone.— 

[SlSSe.l-Msdinal Coll.- Will " Watt " plean 
state if ha ooil was as powerful in tie tuba as 
when uncovered ? Also withreganl to battery — 1. 
Wiatiethepower ofsch. of aSvor coll compared 
with a bichiomato of saine sise? 2. iQatructiona 
to maka one to go into handle would much oblige, 
either chloride or Marie Davy, which latter saemi 
■ very fait one. Modi. A. Kianilet^ in his work 
" Traits de U File Etectiiqua," mentions one used 
In Oufte for coils, with no free liijuid to sodden 
Iilotting-paper. Is this of any anSicieut power for 
pnipose ?— TnOB. 

[Sip 10.]— Canadian Loean.— With the Editor's 
permisnou I ehati be glad to Bead a paper or two 

I !j||jj ixico. Pracfice," giving 

imarkable types, and it ttesir- 
Lctiou notes. — Guide Ydks, 
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[61924.]— Ckiir Balla.— I should think a bright 
red paint, caietuUy put on tho bolli, would answer 
yourpiUTKHH very well. But, in my opinion, no 
good will be gained by changing the colour from 
white to red, as the former ii quite as easy, if not 
easier, to be seen on grass aa the latter. — W. 

HSHUIY RlCHUON-D. 

[61930.1- TaailBB.— There is a very intereating 
accoonto) the cultivation of this pliuit in "Tbe 
Journal of a Naturalist "—a book which used to be 
nearly as popular aa "White'aSelbome."— B. CD. 

[51939.] -Banovatlnff Silk Mantle,— Benzine 
-^11 probably remove it. Dip a bit of flannel in the 
Denzmo and rub tho place. Lav a piece of cloth, 
several times double, under the place to be cleaned, 
so that the benzine may traah the dirt out of the 
mantle into tho cloth. Doit at daylight, aa benzine 
ia aa inflammable as gae. A teacupful will evapo- 
rate in a verj abort time, Ben/oiiue will clean just 
aa well, and is very much cheapGr ; but it leaves an 
oily residue in the fabric to which dirt aticks, aud 
consequently looka dirty again almost direcUy..— 
Httrako. 

[61944. ]-Ooi)pered Wlre.-W. Henry asbs 
how to coat iron goods with copper. S. Auatel 
tttUa him to dtp in a solution of copperas. Ia not 
this anlphate o! iron 't I send the Editor a aample 
Which has been in a aolution of what Mr. Anatal 
meana 61944 to use, that ia anlphate of copper or 
blue vitriol. I also send for comparison a sample 
treated hv Mr. Bennett's method. It doei not 
— u the Editor will see — look very coppery. Yon 
will now aeo that this recipe ot^ Mr. Anstel's is 
useless. Even Mr, Bennett'a ia anything but 
aatiafactoTy, the coating not being adhesive enough. 

— PiACnCAi CnEKIBT. 



[S 1 949.] — Zoophyte TronRh. — Ton can re - 
cement thifl with thick shellac vamiah, with 
glucine, with ''cement of Pompeii," or with 
marine glue ; but there is a form of trough so 
simply oonstmct«d and so easily cleaned tbat the 
microBCOpiit may be aatiafled with it. Gtet two 

Sieces of glass abont Sin. bj 2in., between them Uy 
at on iudiaiiibber liag, having the upper portion 
cnt of! ; bind the glaasea together at either end with 




eapeciolly as he generally takes early swarms and 
leaves the atock, which, having a young queen, 
does wi>Il. Foul brood has a bod smell. You oui 



only detect it by finding I 
smeU. Mora likely some 



I bad b 



earlier, as tew 
except those Buffering 
the year. Several bee 



hives have brood ii. 

from the plague earlier _ ___,__. 

masters have had the disease break out, and with 
the utmost care have only btpn able to save a few 
stocks — many having perished altoeether. I should 
like some one who has had moch experience to 
write, aa "J." auggeats ; but I believe thoTODgb 
deooaing of bives. spraying with dilute sali^uo 
acid, feeding with S. acid in syrup, and other 
similar measures, often get rid of the disease. 2. I 
cake tor winter or early spring aasiat- 



i, but . 



lugara 



htail 



keep If kef 



-£. B. Fbbhebbt. 

[eie-il.]-AstronomioaI.— In this it ia atated 
that there ia an inequality in the longitude of Mara 
produced by the Earth, amounting to five minuter 
in two oentnriea. The querist oaks what ia the dis' 
placement of the Earth by the action of Mara inthi 
same time. Now, it there is any such displace, 
mont of Mora there vcill certamtv be a corre- 
sponding one for tbe Earth : but it will be very mucl 
larger than any which actually exists. Many years 
ago I waa at the paina to calculate an inequobty ot 
long period (about IT hundred years) in the place 
of Mara, produced by the joint action ot the Earth 
and Jupiter, and it amounted in that time to about 
46 seconds, with a corresponding one for the Earth 
ot about T'3 aeconds. Ilio latter was also calcu- 
lated by Leverrier and Hanseii, witli nearly thi 
same reault, especially by M. L. There may bi 
an inequality for Mors amounting to five seconds 
in 200 years ; but there certainly ia none auch, or 
anything at all like it. aa that spoken ol by your 
querist.— W. G. P. 

[61974.]- Bnglno.—" To Glattoh." 
BOrry that I have been unable to convey to 
ton t he proper meaning ; but I will try 
now. When the valve is in the middle of ila atcoke 
ita focca tall abort of covering the ports a Jiu. at 
each side : vrith thia the exhaust haa a 1 jin. lead, 
although the steam aide has only ]in. lap and ji 
lead.— TnouAS Blicesubv. 



-Russian tallow, about 191b. 
palm oil, aboDt 12lb, ; soda, about lib. ; watei 
about 3gal.— T. M. &. 

[62013,] -BeoB.—l. It ia so reported hy som 
ot the most eipflrienced beemostere, but until 
recently I have not seen any caaea of it ; but have 
an idea that it ia more general amongst modem 
aystema of bee keeping than the old "let alone" 
plan, because with the old plan they did not distnrb 
their hivea only to turn them at honey taking- 
time, whereas modem beekeepers open their hives 
more frequently than necessary (especially ama- 




It plate, taking hold of the 
eatremity of the lever J; k I the two suspending 
links, the Qrst attached to the volva-iod link at m, 
and the other attached to the expansion link i. 
The advantages are that Uie motion neccnary for 
reversing ia divided between tho expansion link and 
the valve-rod link, so that tho actual vertical 
motion is only half (hat ot the ordinary forma of 
link motion, and tho angular poaition of the valve- 
lodiaoona^nently less, ao that tbe strain is more 
direct 1 again, it ia obvious that the paita can be 
made to balaaoe one another, ao that the customary 
heavy oomitarbalaiioe weight can be diapensed 
wffli.— A. A. Mull. 



teura) and thereby get brood chilled. I read a little 
time ago of ouo caae where a new beginner said he 
only kept hia hive opon tor half au hour, and was 
Burpriaod that the brood got chilled. Then, again, 
feeding I think ia at the root ot many ot the ills 
that bees are subject to, that is. feeding either at a 
wrong time with unauitablv propared food or im- 
auitablo quantity, which fiUs the hivo with damp 
vapour at a time when cold weather coming on 
causes the beea to cluster closer ond leave the out- 
side combs uncovared, and aometimes brood ia left i 
(o die and rot. Then, again, good as artificial food 
ia, Icannot think that any foni is ao good for them 
as honey collected, stored, and sealed in their own 
way. The old skeppist never takes any honey ont of 
hive (only from BOjer at top), and, providing the hive 
stands on good ftoor board, and ii well covered 
£rom rain, it boa every DhanoB to keep healthf, 



I a dry place, but not otherwise. Do 
I make an extractor ont ot laiga meat 
una, enc. i. The Abbot frame and hive ia a little 
largiei, and ia rather narrower at bottom, to avoid 
crushing beea, when taking bars Out or putting 
them in.^r. I. S. 

[G20I9.]— Qai-Bngine. — In reply to this qoeiy, 
page IS2, please read Vol. TiXT X. (instead of 
XCIX.), Session 1881—2, part 3.— B.A. 

[62020.1— Balalns Lid of Iron Box.— I should 
try the following : A spring made up the same my 
aa put on doora to keep Ihem ahnt, say, three, one 
on each end and one in the centre, fix the spcing 
to the sideof box, and the toil end preavDgagalnfE 
Che lid. — Blicesnith. 

[62031.1- Dyaanio.- 1 am obliged to "Watt" 
and "Light" for their replies. In reply to the 
Hrst-named, I had originally eight turns of wire 
on F.M.'s ; these I induced to tour, making the S. 
nearly equal to A. Result : A deflection ot 
galvanometer of W. Then I gradually increaaed 
tiie winding on both A. and F.M.'a to eight toma 
on former and six turns ou latter, and get the best 
results with thia, which shows the rule quoted by 
" Watt," that the R.'s should be equal, does not 
apply here. Comparing with other machines, the 
dist^oe between A. and polea' olearaoca is not too 
great. In reply to ' ' Ught,' ' I have tried all kinds 
ot connectiona with the wire on F.M.'s, and In one 
way only can I get a current. The F.M.'s are 
both wound aame way. and the inner end of wire 
on each limb ot magneta coupled to hruabes, and 
the outer ends to terminals ou machine base. Tho 
masneta ore aecored to the cast-iron base plate, 
and not insulated from it. Since my query wac 
inserted, 1 have managed, by winding two more 
turns on A. (o get a little better reault : but still I 
do not get euffident current to light a lamp. In 
oousequenoe of the interest taken m dynamo coa- 
atruction, I ahould prefer all suggeations and 
advice on my machine to appear in " ours." For 
my port, I snail have much pleaaore in aoknow- 
ledgmg the aaae, and giving the reeulta ot any 
altraabon that may be auggeated short ot making 
a new machioe.— lltBoa Oioiu. TurciT. 

[62037.]- Freehold Propert7 and Bolldlnc 
Soctetlea.— No quoation need he raised by the 
building Booie^ aa to tbe person to whom they can 
give a release ; all they have to do is to endorse a 
reoetpt upon the mortgage deed in tl 
scribed by the Building Societies Act 
society is mcorpocated under that Act ; . 

' ' incorporated, then in tho form provided in 

lee, and aathoriaed by 6 & 7 WUI. IV, c. 32, 
S. For an incorjioraled aociety there ia 
authority (Wright v. The Monarch Building 
Sociehr, L.R. 5 Ch. Div. 791', which has been con- 
firmed in other recent coses by the Court of Ap- 
peal), that any diapute arising upon such a point as 
that raiaed in the queatiou would have to be settled 
in the manner provided tor the settlement of dia- 
pntes by the rules ot tho sodety.— E, F. Bu- 

r52043.]— Induction CoU.— To L. W. WiuiB. 
-V„., should make your coil 8 or 9 inchea lone 



NiCQOLU, 

[62046.]— Ohecka upon Tramway FaFwa.— 
The checking ot fares is very camlolly and well 
managed on the Liverpool tramways. Every con- 
ductor has a way-bill, which is filled up with 
□umerala— say, from 1 to 26 -and it also contains a 
tew particuloira aa to time ot atacting, the guard's 
aamo, &a. For every passenger that enters the 
^ar one of theee figures ia stamped, beKinning ot 
xiurso at No. 1. At various places during the 
journey, men called "checkera" examine the way- 
oill, and affix their stamp to the Diiml>er of persons 
then in the oar, and also to the number that weio 
originally in. For example, it 16 persons were in 
tha tram at stariing, and six gat out before the r^ 
gister was eaamined, there would be uiae remaining 

4amg tha fl *a "Cos -^joatsoli. -oja^^Ki ■S-''!»>"™"I^*^ 
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The unit checkor 

jioeri and ma thera 

■ 0/ Ojne nflieial* in a jmirney 
of ■.b'.iit three nmlti, »n7 sHempt ut fmud would 
be ■Im'Mt •am fi be diittekJ. But Ihia u not the 
only piwanlion Ukm. tvary ifjndactt.r is supplied 
■w^th ttcli«I) whidi Tirj in colour to lepreneat the 
diffe[i!nt h " " ■■ "' " ""■ " 



IH.f 



irhitn J 



thecf 



B th.i 



Tlie gualii ha> ''"O machine for punc 
fc'ckrtB. AHfich paii«n((eriiiiy>hi«f«re, 
Juclor Lands him a titket, luning first clipped _ 
eiecs out of it, Kow the pieco ao lut o« talk into 
« receptacle in the muchiue, aad there remuaa till 
it in taken liy the ]>iopCT authoritiei!. KTecy ticket 
ll aumbnvd ao that it ia very miy to tell the exact 
aiuobnr of tickets given away and the number of 
fsTCS taken. It the guari commences at No. 2'24 
4iid ends at 244, thero ought to be 20 of these 
■nail pieces, eai^ of which reprcnnta so much 
money ; so that with the chucking of the wav-biU 
And the clipping of the tickets everything is almost 
oertala to go on in a atrnighttorWHTd manner. UE 
CDuTse, I am ouly alluding to cue particular city in 
Englaud but it is perhupa tlie most important as 
leoardi bsmway syBtoma. 1 cannot say whether 
Hub mode of working is adopted in other English 
towns, or foreign ones either, and I am afraid you 
wiU not find many rettders of " oora " whose 
bowledge of the subject is so extenaive as to 
aoiwer that part of the question. As to the omni- 
losM, the fares arc almnit oicluaiTely checked bv 
tfaa way-bill process. A few of them have a bell 
Ot indicator which ia rung every time a passenjter 
Wten ; lo that by looking at the number on the 
Indicator when storting, and eubstracting it from 
the Bgure shown at tho conclusion of the jonme^ 
iliB nnmbor of puMcngerB is ascertained. — W . 

BXKLET KTCII3IONI!. 

[5-2057.]— Imitation Olaes.— 1( " AdTertiaer " 
"ill obaerre the following he will no doubt succeed : 
Size over theposteboard with vellum size. Let this 
get tliorooghly dry, then give it three or four coals 
o4 good white (taper vamisb. Let each coat get dry 
And somswhat hard before applying a second coat. 
Gelatine ie hardly suitable for tbepunKise, but 
papbr varniahia not much afflicted by the damp, and 
m influitely superior to gehitine. — (i, Fbieb, 

[5205H.]— Iiiialda ImmlBclble with Oil.— 
Would IroDcie, or a lolution of gum, tragacuith oi 
■nbic. aiii'wer ^ These two eum^ sink iu water, and 
•re, therefore, heavier. I &:uk treacle aiuka also, 
and would, perhaps, b« heavier tbau dissolved gum. 



[5-20. 
willol 



Oi would nitiic add auiwor?— Muiu\o. 
[62059.]— Telephonic .—In part r 



1 this 



^_., 2. Don't kuoi 

•acondary No, 3li. 4. Battery named would he 
•bout Oip thing.— Tuna. 

[5206*2.] — End Be&rlnR for Hlgti-aiieed 
flpladlti.— liepolish end bl bpindlo and leave it 
Tery eliglitlv rounded, also pcltab the plug and leave 
M tfat. Uien'bo certain that nn emery or grit is left 
in the bearing, and fill oil-well uith mercury. This 
luu cured asinular "' "" "*"' * t *> u 

[520(i2.]-&nl Bearlag- tor High- Speed 
aplndle.-lt secmi tr< mo that you have mad 

C vision for the oil Tuuning dciwn to bottoi 
atcp. You ahoiiLJ cut a Kroove down and half 
way acroHt the bottom. Use pporra oil, and with a 
Cut-irtiii nr liard gunnictol footstep, I don't think 
jaa «rill have any triublt.— LuiOE UiLvu '\'c<ciT. 
[G2O0S.]— Feed Pnmp.— This ia ono of those 
queries that no one ciui annwrr witli any certainty 

witbout either an iudic.at"r !.'■ 

puge ouvaive-box, Th'j pn 

pcnoH a very gieat deal tiu . 

piningf of Uie wuler caused by crooked. passagi 
and bhudb in tlic delivery pipe, tliat tbc pressui 
IUDciiiiai7 to tmcr. tlie water a^niuBt any given head 
!■ oftun very much •iivati.T than is appoieutl 
ncwjiuT. Ic.uld givi! you lot* of eases where th 
pretaun iu pump vra> twi»: the actual pressure i 
lifaa dehvery pumi-. — l^noH OM:cii. Vt.icrr. 

la^y'l.^— Bzhaaat.— TIiD t'.llowing fi.rmul 
wfllenaUK '> I'n uut'^ " (o dctoraiine thedisUnt. 
till: lAitiiri is fr'ini th'' end of its itroke when the 
«Kliauit bi;giuH to oi':n : ->'rrini the lap and leadoi 
<mt sldR of t)>o «x).a'ist subtract ti.e lap on tl.i 
VVUM aide, divide i«>aatud«r by the stroke ot slide, 

Siian Uw qaoUHnt, Aui mullipl^ it by tbe stroke 
Uie iiisliiu, and lli'! prriduct will be the 'lutsnci: 
tiiat Ui« liiat'iU is fr>n. th6 i^ud of its ■tr'ike wh^n 
ttn exhaust btgius t-< opr-n.— E<ioi:ieeb, Ilews- 

[fti'lBl.j— F»iry Lamps. The fairy Un.in al 
lbe«trHi are liKhtJ^l by >i.,'<ii,' ■,! ihmall ac^r„„ula- 
ton. Y',u will find .I'-,crii,f.'.n, ol them in back 



[52(172.', --Crayfieh.— Rat her laie in lit wisoti. 
am afraid. ia?u-t be,! StpWrn'r-^-r ue iii« 
lonths t'l catch them. The war ftlly i-trr:bti 
I former numbers. I have c^is':.: Uinn id H^rtj. 
erks, Hants, and Wilts, in ti.:- K?ni,F: ui A-:n. 
id in canals and small ontlet^ from ttem. Tl:ey 
in be easily profagittd in any clear mnnicg 
i^«m, not too dcp. with w^«d4 at the bri-ttox::, 
by pTOCurieg a hundred '.r ^- and putting them IL 
'be stream, and to k^Ttp them to about the .lime 
ipol bv putting )h^*p'' --^-'- '- *'■- "* 

. gel "a 

ihing. In July the females depoiil 

their young. I have caogLt' them ccvered with 
™ung by the hundred, tike tou mav se? ihiimpi. 
:/ R. Enis wiU advertise his address. I will try 
and send him some at a small cost. 1 have c^vcr 
ughtthemin riverswhert tbe Tide ebbs andSiirs: 
irhapj salt water will nrjl do lor them. Aiiy 
irther information in " oin " I wiU gladly fire. 
have had them running away with my bait when 
fishing I'jr trout at the bottom' with a w.i^rm, much 

[,J20T4 . 

plete enough to tniUe one lo give very precise 
■■ IB as to the making ol the Mttem and core 
loii^tudinal vi^w. as weU as a section, is 
y. Simpler beds than y'Jius aj pean to be 

. coreil out. and tou had better adopt the same 

thod. I do nil see why the Hiltt C should 

.lie trouble— ij in the top it will be fall, if in the 

bottom lobaely wired ou. iia. is thick en:iugb foi 
the bed : but if von will give a sketch longitndiu- 
lUy I will foimsh information.— J. H. 

[S2i)73.; -Legal.— The wife in this cue having 
obtained a magisttale'c protection older, is iu (acr 
a feme sole, or single woman, in regard to any pro. 
perty which she becomw pmsesspd of after the 
order is made, provided the order was entered with 
the registrar of tbe county court within ten days 
after the making Ihtreof. Therefore 1 think 
"Dnhius" would be perfectly safe in paving the 
legacy olilOU to the wife on ber receipt alone, 
the protection order makes hera single woman, a 
this whether tbe legacv was beoueathed before 
after the date of order.— F. A. t. 

[5307G.]— PKint for Tin Pota.— I think a thick 
varnish, made of shellac dissolved 
methyUted spirit, wtuU answer w 
which I painted with thi.". and 
water, which does not afli-ct it 
two or three coats of the varnish.— B. A. B. Ba 

[.V2IJ7».;— Granule Battery.- You cin use th 
■aahiug in warm water after being used.- Wait. 
[521)7^.^- 'WatoreloBatB.- The rats may hav_ 
aisted, but leaden soilpipcs are most dangerous. 
I the gai uflUuUy corrodes them sooner or later. 
ad then the foul air escapes iutothe house, tilazed 
in&uitely the cleanest, bei-t. 
but require careful filing. They 
are to or naa ai uii- Uirmmgham Sinilury A^isocia- 
tion, 47, Colmore-row. who also FUpply the hopper 
hasiQ and trap, whirh ia far^uj>eri'jr to the disgust- 
ing trap lever baaio usually u^ed. If there is a 
guden near, and sr^il handy, uuthing is cleaner, 
simpler, and healthier, than an earth closet. There 
- --pita! little illustratwl pimpl.let on house 
>: for la. or la. >Jd. : butX have lust mine, ao 
it say where it ia lo be obtained. Ercry 
ventilatinD piiK. 

__.. . , tj all foul air to 

the roof. If WBUtfTl. I can ascertain the address of 
e pamphlet, and »:ud it. — SintTicix. 
[52070.]- WMercloeet. — The probable cost _. 
glazed drainage piiies is ver)- small. You might 
gi:t them ut -A. api'.ce. Thr^y would kit a verv 
Pjng time if prilect'iil from breikage. I am afraiJ. 
however, tliHit with these materials and the labour 
of a good at|>euter you would not ]ii.- able to 
a K"'>'l job of the n^pairs. The h')lea iu tbe lead 
pipe may have resulteil from either of th>! ca 
you mention, but perhajis the first is tbe i 
likely one, esiiecially if thi; eoil-pine is not ca: 
up beyond tJie upper closet, and if it d 



is used for 



termiuate with on omd end, ao as to form a fi 
conjEQunicbtion with the outer air. Wbatevr 
tbe aoil-pipi be made of this is necessary, and . 
should be carried up of the f uU site all the wa 
and t'rrmiuate above the roof, the closet outh 
pJia.-B t'imiiiig to many junctions witli the niai- 
vcrtical s^il-pipe. You ask for a book. I do not 
know that y.u can do all you wish to do froi 
trtiik kn iwliyj^e ; but if you can— that is, if you 
dare, tfim thi^ nature at the bad case vuu have 
sUtwl— w:>it a few weeks, U>un. CrosLy Lick- 
wy^i II,') C'.. will h.vo f.vly th^ sicou'l edilion 
.,r '. ■(!..;: >■ -,'« v,rit(-n by mywlf, which iiov 



hare the new eonneeting pipe Aann made to aame 
r»lia< as your 2<>in. pro, and drill • hole to the 
re'^air^ tiie. Yun will aee Out Ihii ii a n^nch 
cbejper and reedier way than what yon proposed, 
ai,d oUy one joint to mue in 2Uin. main, initml 
of lLn«. as yon would li>Te with a oeir pipe. — 

.A24JE UlEXU. TlXCIT. 

:'2vH,: -■Water Xnln- ^o, do not "take 
I'Hlpe and break pipe." Remove "pipe" more 
>n:Iy by taking ont the bolta of the nearest flange 
oint : retaore the back-flap Talre, if there is one, 
nj draw back tbe locket of the ^upe you want 
6 remove : clear oiT the end of the next one, and 
etJac' it wiQi a new pipe with proper outlet, 
rnich yon will have ready to pnt in without delay. 

EeaV 

om nickel. Xevada, and other 
while "fine,'' ''sterling," and "riudard" an 
lote silTer of the GtjveTnmeot onnage, or 
standard fineueet. Themarkof a "liiBpMWit" 
it used by the Asay Office to certify that Ina artide 
has been aieaved and ia op to the standard. — 
Vr.A.T.C.H. 

'.^20^,3.] — Forichliir ICkoliiae.- na pit uie 
require 'for shearing or punching may tc ealca- 
lated by means of tbe following formula:— 

F=fet; 
r a the tUcknees of the plate ; r the Isngth of the 
rut : that is the breadth of the plate fn sheaiing, 
nr the circumference of tbe hole forpnnduDg; la 
that ''' IS tbe area of the ahom mrbea. aad / the 

whi.?h may be estimated for ateel at 90 tcos per 
square inch. Therefore the preaanre nquiied to 
punch a 'Jiu. bole 2in. deep i* 377 tons.— IflumEan. 

;''2i^7.I -Preaanre on Crank- Pin.— UsoaUy. 
in I'lm engines, the weight of die troBHUtting 
parts is balanced- that ie, the weight at tbe con- 
Dec*Jn?-Tod. cold water pnmp, fcc., aneds the 
wriEht of piiton. air-pump, tc, ao that taers ia no 
weight either f'.ir or agaiiirt the piaton. Ia sadi a 
case, thr stniii or nresBure on tha enik-pin ia 
equal to the arejs of the piatone molli|lisdby the 
effectivt^ presiuies upon tliem. Now. if we apply 
this t.-< TOur case, we shall obtain the fnQowmg 
results :— Area of low-pressure cylilkdu = (90'^o 
sq. in. , 021b. = ;M,4Mi!b., and area at high- 
pressure eilinJer = :2iiS-S aq. in. x ISlb. = 
4> '>'4ib. : \iut half ot thia can only be taken as 
riFrct:ve. it having only halt tha leverage of the 
other end. H,-uce, the total weight on the crank- 
pin is iquol to :;2^33'45Ib.. ora little over t4j tons, 
lit course, should there be any weight acting for or 
Bguiu't Ihu piiton. such weight wUl want aitding 
or subtnctiu" to set the true Wvighl on crank- 
piu. — Ktinsyv. Dewsbury. 

[,>2i--.,; -Black Stain.— I don't think you will 
be able to get a sdiu to stand hot or cold water. 
Have you tried Stephens's black itsin coaled onr 
with varuish^— -V. Best. 

I.i'ui.l— Proitod Tin Tubsa.— This is done 
by washing the tin lube first with alcobol. which 
removes uuy ine.ite. &c., on it. and afterwards 
Ep->uging it with 3 mtiluraof one part hydroijiloric 
acid, one part nitric acid, and three parte of 
wat^r. ;SvC '-Moire Metal," Vol. XXSYIL, 
p. 3J'>.;— R. A. E. B u y VE lT. 

[.5->M->:i.]— FroatiDff Tin Tabea.— Under the 
hcB-linc of " Moire Metal," thia query was an- 
bwerfd' iu N'o. 'J'lii. u. S2U. I believe the bnt 
metho'l is to heat the tin plate until rather too hot 
to hold : thi^ dip in a niituro of hydrochloric add, 
1: nitric acil, 1 : wator. 4. Rinse, dry in botaiw- 
dust ^whit'h moitbe from nuu-iesinoua wood}, and 
liicquer- the plutc being alill hot enough, so as to 
do evervthing at >>ue operation aa it were. Ithink 

' - u the first to describe this procea 

„».... ......-^. Ji these pag^s. under the head of 

eryat^ulisiug tin plate».~Kl"s. Don. 

ro2iiL>l.^— toat Watch Wheel. -To "K. E. B." 
— Icaim'it givo you auj- information about the acid. 
A j n.>j;irils the aecoud* query, yon do not say if it 
be a pcudulum or balance clock. Firstly, assuming 
it to be u pendulum, perhaps the m.s. ialoo strong, 
OS when wound up to the top it may cause the 
pallets to '' bottom"— i.e., Cause ao great an or 
of vib. as to dtp the pallets into the spaeea of the 
escape wheel until they butt or jam, aad then re- 
bound, causing quicker vibs. until the force of ta.i. 
is rel.ixed : then the pendulum w^l vQirate usturaHy, 
and of counc go slower than before, and this i* 
very likelv to be the case with a daawlbaat pair of 
pallets. You must carefully look to thia. Again, 
if thrre lie banking pint to Hie emlch, the latter 
may t<iuch the former : if recoil palleta, the liiw of 
vihratiun of pendulum irill bo shorter with men 
iiowiT, mill fcl.pwpr whnn the m.a. is waakoi. 



Mr. Wenbam w 



in th, stf'.am ruhKiuK oast tie wat..-rw..rk. »' 'm-J:,-(J- -S. 

1, and found tLem all full of ErajfUh,— [-V2'A'i.J— Water Katn.— I do not *ee th 

I. I need take out tha pipe at all. Yon oould 



when docl. 



ipart, balance spring 



Lyi ; oorb pui «w M I 
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UBAnSVZBED aU££IE8. 



nc bn b ■ br ■ 







tmiiM— Tarrln* Poati— Ii the ftppliratkm of 
(H tu ■ ptiiHitTiiUtL- lu > ivlwuad laM luue la tbc 

wn air^ I hivn hIwutii tlmuirht It «u; but the 
pclcdpd uf ■ lugt Dguolrr Jointir fltJD, who dov 
'•food dt«I In ipil.i. u,J (.Bdliut unungat (unin, Hn 
IttibnC In liavu Uiu tunaolDTti ulunl cundltion, a* 
Oa Ht will lul luDgvi untund. Whs la right I-U. 



KP«a Cliaat,— Would any uf tudi 
frutii iDfuim ma If aoTthliiv niuld 
"" (W, and atrlkliw — -" — '"-' 



(■1119.1- »liahKp«a ChMt,— Would an] 
atdlcal rum ■ - ■ - - ' 

>, unllha 



who, Bnllha ani-'.ii..' I'lm. -.hut I know of, haa a aharri 
MMT Mtu III Uiv 'i>nln! ol hia chnt, and «Ta bia Ii«d 

at Ua rluwt T Any infunaatton that wuuld rvliuvc hiiu 

WDoU gmUj ubllp>. -T. T; 
[NIK).] Enslne aueiy.-Wlll Iht cundanaing 
', , powrruf Ihi-i'Oiiinirlii. ivlu'3'.lliy i:u1>liie<iirihiii!ihaiul 

a« as earlkr part u( lli« atiuliu I-C, Oiiii.i.Aiaa. 
— - [Ul».1 'Boribl&B Bloek.-I nlial] bo obligtd \l 

"" tbty uau in moat CD|f InHra* 



■hval -A. U. llii. 

(Mllll,I-Pbaai>hor BrooM.-What la 
— "-ijaoYrcdupinKBu--" ' - 



e beat 



Jjliuaphuj 

batlc^' 



toHo. fiwltvl 

[snis.) -Oxide of Ooppar Battaiy.— W.iuld 
aur ol tha fiadan, wlw liaveiuada and iiaad Ihla batlcir, 
tut mn lutinmatiDu how Is mako it I— alio thvir 
wpfrirno' witli Ita nw, ami II it rw be applied lo the 
WirkbitofcIgcttftbcttawllhaani'Mt latibs "tlutlua" 
i»o«B|fii rtll any ruckI lo an amaU-ur for workiDg a motor 
ud as iuoindaiWBt liiiht I Ivaxiiua. 
JWljl-l,- PrMlpitatlOB of Ooppar. -Mr. All.-n 

(W^tant. lu the |aiirU.ml away uf cupper by lliu 
■ruUaa of pulaaaluni tnocraa, Htvlabvck'a, dvactibed lo 
Mltcbell'a "ItiicUral AaHylnf," laatudltluD. 1 flnd II 
aJBuat iDipouibli' tu ntmri thu aalta of aino ptwluua u, 

•"-"~ ■■ ■■ 'nlly, f<v yean part have uaitl 

- * ■ — a kindly tall me how 

i rapid iruuiner wtiiu 
it It fnon Mae eou- 

uf Iharaadcni 



. Wilt yr. Alli'n I 



It Ibu oujipi'r In I 
iluwn br tliu', m u> piuvn 
- ' by iL lalbT t Miax A< 



JMllM- Harmonlnm. WunU 
of the ■■«.»." |ri.*anaU1o ' 
tta awrtium m ilii- iidti-bia 

and Uubralwayi 

vonU brpnrtii-' 



. lAuiildbii Iht „^ 

ijani liir a lE^ aet hanoonlu 
1. 1 — 1-alao. whdUiw 



id If Ml, Rive imtlrulaia fL 



Vi'rtusl t— and In) wiir 



[niM.l — acieroaeoplcal. lUtliar aaU* 
anntlua M euat, what i. tha Uirt fucm ul «- - ■ 
tolDWirkwlUi th» uih'rowxiii - -- 

wHll vyrlam-a ul dlSrn'nt lairn 
Uwta nndlliuiM : - W. I.itfMr. 

njlfT.l— Platinum OTnalUlai,' -Will any of o 
fnari in ^linum cruclbb'a I liaa aulnhur any duMuieBI 
«BM, uprni the nielal plnttnum when heated lo gn 
baat, BUDta aa uvrt Ihi' Urra path blowpipe l~PLiTiauM. 

»lin.]-lC.S. and L. Bll>lDM.-an any eoir. 
m^eotjin tha dliumaiuoaur Ilia naw lI.BTaDd 1 
iMa nfian nionloa l-- " — "-- -■ " 



k "J. F,''i(he wilikindiylndude inhiB[ua ' 

, .. make a mahonny waidiole of <ft. orlfi. «n. 

in width I HothliiR of the ao-* •- ' ■ — '- 

the "E. ■£.," auf doobUM 
raoelTe help and iDBtiuniona in 

[ Wl» 1— Kaohanteal Baca Conxsa.— I ahallbe 
extremely obli^ if any aomnondent will inlonn me 
hu* the inlenoi mecbaniam of thia intfmtiog toy i> 
anannd I The meehaniAl tare mine I allude to u at 
the Koyal Aquatium, Weitminatet.— A Biveic Vaiu' 

[NlWI-aalvanlalnr Wrangbt Iron. - 

aalranlafiig wrought (r"" — •>—- -"- — ■-■- <- 
borne la mind mo aa tc 



|Bai37.]-Bl«otro- Mii»aM.-A <[n. abtnal bell 

with 7 Uyeim ol No, ra wire, iiaa bem tvplwed byTfiu. 
bril, wha« magnet can ia Sin. long by lin. dia., tha bob- 
bint lljin. dia„ wire No. to, IS layer* on each limb 
velghl of wire abaut sllb. A balUiy of 6 laige aiu 
Leclanchta varked the 4m , bell powerfully, but the Cin 
matead of being aa expected (very much louder), an 
UDly be heanl the aame diatanoe off. Waa it a miataki 



bnua bladee lyiog between A and B. I wut to find the 
moat «>mpact and aoilable aprinn to fix m poajliona F. 

to ton, the bladea. when not held b«4. from li^t to 


In^. and alK> a Slot of land that 


;.',T,srr!; 



Wonll a Fnltei' 



bttlerj be i 
iUyen ot'iia. 



battery uf ijrlimchiia ! 



.. with the eiiatinit 
« added that the ail 
:ouplediipfoi()iiaii- 



bmlt upon in twelve yeua" time, wfakh a.. 

oiet wiihtrlegnph witea. I ahall be gladtaliuB ita 
twelve yean' utciol Iheie wirea, wilbout aekaawladae- 
ment or a aperiHl agreement, wfll (rt" thePoat OtHoc 

withataodiiig tbat the alticude uf tha wiiea la aa low aa 
to prevent me from erecting hi^h boildinga on the plot, 

Sication. affecting, oa it doea, pzoperty all or 
Hi ted Kingdom— BLicianai. 
[giMT.l-OhiUed Boll TnrnlBr.— What 
ahould a gauge have to aecure a goud tight fit ?- 



ctlcal reader would bi much' appredated. 

fBiiM.l— Copying Nontivea for LtsterA 

Sliaaa.— Can any kmd reader giv -■ 




oblig. 

rupea, that drlre the tin ruUcta, [n the ahape of r 

uf''ii"m*"'T"'h;rtn'"'lli,Tls'°* """ ' ' 

will kln<l'ly'»y'-J! IUbtliv"" "" ""^ '^"°^ 
[MltlJ-L. *fl.W. Enrliiaa.-rinild " i 
of Haw Zealand," or aoy one I'lac irive an - 
Urallli'a tbi'box. boiler, and fved-watut heatluB appar 
lua atom' time w ihi" liaa I aIpo, wore they lulopted 
Myothareo.! What aort of engiiia weru tho-; of M 
Uuoch, loeo. anpt. IWI— SO I— V . B, P. 




'^patcBt 



luiia v 1-,. _ .. ageam, ana aeroBi (u UMH patnli Bm . 

miSlil;';52!.'Sf££?. S^?- 7.^ .?"-'* P*™"* engine. whi<lh,™«nntly.iirooldftUllaU*tSSStaa 

^trV.^^**^^ *° °>S!*'" » "U* 'i™ 1 <>>>m reqolKd. NannEdtaa, do i^te «dA«W 'M «■• 

uptoJ^ohnanlataua na goili an to incnaat by pMdoa of thaaa ^nSnd (MmS SfSUkMC* 



Not. 2, 1883. 
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far u I am ■miuinted with. It might be of gene 
inumt to f OUT nukn, u well u lo m7Klt, if joa, t 
or UT Df jour aimepo&dHitE would kfadlr inforni n 
thnugh four columni, wb; nwliiei worUiiR bj n 
gftKBi navft LiLhtrto all pnoml laUuKfl f Tkecmtical 
UiAte uoghl to b« ft nvat nvioB of fii«l| ■■ th«H bu 
lUuHH bii%T a WTj law bolluif pfilbCi aiid at tempei 
toTQi murb hvlow via" tiTa a pKHura of dciubLe or tie] 
Uut of tttasa uC ■Hi". 1 am im^linFil to aiuuct (hat t 
Huan or ih^ liiLuns baa hitbtito been on account 
Ibe dilfioally of HintlDinB the gaieoua rumeB vithiii t 
present form of aleom-enffioc and naokuin now uk 
Any infomuitiuu jou atu give will oblige.— Eii»i 

rsaiGl.l — Einah Dynamo Saohtos. — Will 
" TJght "^ anrut idt lixt tbaukiT In Ibc winding at 
my machine at Unit, I think 1 wound It ■imlUr to hi 

vpixiKte Loil'a I'oninidncing end. the wltM nuinint 
'dugmullir ac»« ring, with Terr poor gucccai. Thi 
doaniiitioa given in Unjiinifing in this ; Wind nl 
ooilaiiianE dlrei'tion. and L-onnertall innei ends tog ctbtT 

without m«Iini- wltli any bFttcr reiuita. Thcamu oi 
boaii whii-h cnrr^' ting are not iopulatAl from each other 
latbline.'cuuri-l If ko. lbs fault ie berv. Tbearnuan 
in one piece, anJ dtiveo tiyht into ting. WIU ■■ Llgbf 
hlndl)- uiiat mc lu this !— Williihi. 

[MlSS.l-I'Oni. - 
Vtth the followInK 1 
deuing Irna, l-iu. di 
msiti. Thptconto.i , , _ . . ._ 

I >]uU be 'gUd lo liDU>r wbat are tbe beat curvH to grind 
each leiu, and rhut glau U lue I Will ordinary plate- 
Slasaaoflirer for thin put puoe 1—Jxvah, 

[S'JIM.I-The BoBB Batterr-.-Tbii battery for 
the electric lighr in meotiontni by Lord Burf in the July 
numher uf Sifir.i.ih rrBinru. The inventor ia Mr. 
O, C. How, C.i;. ru.D any obliging reader tell mo bow il 

In the _7Viu.li of Uct. a?th. u« being employed on the 

lamps. Iti«.iiirlljbc charged with a rhemieil which 
nbaorbi (he hyJciyea that i> given olT.— Uvk^ho. 

[HIH.l — BloaibonatQ of Soda. — wm acme 
reader kindly give the Uelaili ol the process for mann- 
'" " "'"" "- - ' - of loda (rum nida cryalala by 



lacturing bi 



SMiM.J—PliotOBraphlo. -Lately Ibave 
culty ia (nkiug my ni^vaUvee dean, (or 
pliiten have b.i.11 de\eluped and liiDd, I at 



S .. g. 
trouble. Uy t 
I'lenr. Uy i<v 
eolhidioUi Cuu 



ce of wool; but tbe Urn beJna 
bed, ithlcb wuKa further 
an. to bo Quite bright and 
>lway> newi I uie Uawaon'i 
iiaJt tell me the can>e and 
And could yon alao inform 



tumti the curoor or itherry ; J tind itdoeadaBO, when (he 
itdi^vetoper tunv dork upon tbe plalei T A dcrelopet 
giving great dnntily. aueh M Hauld be suitable tar takuiK 
bdviiTtiriiDg bllld, cupyLng te^limnnLalB^ d^c, will oblige.^ 

[51IM'.]-Le^l.— To Uk. F. WiTKEaniLH.— A 

dao|i hler powe«i<-pri<perty f nun her deceaaed paienU : ahe 
dlr> unmirricd ; hcrlrolbeni andudteraare alwdecuKd. 
Tbeneitofkiniaaiiveniaedfurtober mother, in eoo- 
■*ciuea» tit tho fnthcr being illegiiimate. Wbich ii 



111], If any t l>ar>:n1ii of ton and giud- 

■he bottom e! 

■ undeiwand. 

GomigaiiM apiMnnnce, and Ihin ii the naae m working 

-tu Ibe cenln. Tbe Hcrew thread ia ID to ths &ich, and 
tfaa oormgaled appearunce ia abunt tbe fame J^aiain * 
■noriiyei Che kliile appears to dt well and ^ht,and 
there ia very little baekliuh. Con any of the readen of 
the"B. M.''aaywhati»'ihecau«c, andauggealaremedy! 
It ia not enough (o HgnLfy in ordinary turning, but in 
facing up wiirli fur oruumenlal turning ivory it u a great 



^_ tfijiGa.1- Speed of Qaah 



Wliael.— Wm any c 



and 1 want tbe miu-Jimc lu revolve at a ffood apeed. but 
nut at Uiat mpid isle that Ibe centrifngil force will 

of the wheel Xeiiber do I want a apeed that Che 
tnaterial will only alip nuad and not be tbruwa-which 

uiie tcwib wheid rliall I want on Ihe cylinder 'l—aixe uf 
loutb'Vhcel and riggt'r in connection with aame T— alao 

■imply riggeni I— if mi, 

verticu) worked at Mlb.—KiiiiiUu. ' 

[saiflo;!- Buttery. -1 havemiide aome electric cloel 
whicti aniwer well nhile tbe battery laiti ; the ana no 
iiimela»t«ni.oHl five uraia weeka; by that time (1 

thniugb. The batiury u. 1 believe, kuovn aa (be 'A^i 
battery, and cuntiila ol a nrbon and line plate i 
avlphuiinficitl ami raler. la i here any battery that wi 
laat longer Ihan ihix unc I The einuit la cloied (or 



[nisi .]~SDeot«Ol«B,— In nring vectada tocom 
flu detect ol ahurt nght 1 flud thai maormaka tba ly 
■PDBr Buub mailer tkao It nally ^ Y/Ol ilx. La 



■By l(t 

g the a] 



If thia ihonld 



miaty. What No. tpectaolea ahonjd b« used by cm 
cannot see to read Ihia query clMflT at a gicater dL 

than 6ib., the abject b«rig apairofipaca. thatwillt 
bim to read It, or mnilc, at a dialanee of 1ft. i—S. 1 



16»1B.]-I.e»al.-A giorer ticenied b> aell epirita. 

- angar " anpplied. Tbe buaband, alter paying toe it, 
dlBOoren tbe real atate of alTaira. Has he any legal 
power (oproaecnte tbe grocer, and if eo, under what—- 
gory would nieb a cwie eome-a» " fraud," "obU 



imd uaedin 



Cloth. 
iiUH!dl_. 
to heallh, 
fBcture.°' "£"5°^"°' '™" "'°™'"'' "™"" 

leather. Will , _ _ _, 

pluoac give me a f ew hlnEi, and the name of the correct 
loKher (o use T-F. •" " 
(BSiBE.l-Sllde-RulB Fonnnia. 



Ticled. 



dby. 



□pie proportion 



lepi 

(bcmodeoflacklingfoi 

For inaUnce, wliat would be tbe atepi 

leading to tbe following •eiting of ihe rule 1— 



PBOBLKM DCCCLlX-BvIiR OoiD 
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NOnCEa TO COEBBSP0NDBNT8. 
ConaacT Bolntiona to 8^6 by F. T. Bidlake. Dicky Sac 
Kev. W. Anderaon : lo Ufi by W. AndelHin : to O-. 
by R, A, Bennett. M. Beymout FoUwell. F. V, P., Dicky 
Bam, F. T. Bidlake, i:. Flandk (lla malnpolntaar-"— 

near tieiby 1. B (t It R and B-US. and tbe nca<. 

embodied in the play of Black'a Queen'aFaim. There is 



1 advUe you lo get Ooaiip'i 
inga " and study chemoueigJly 



I " Cheaa Piaiia." We are 
at aore Ol ine piLcea. jom eome Dluh and play (re- 
oeiuly with belter player* than youraetf, aocepting 



llaaterpieoea ' ' or F.taun' 



S. !^^|^ a. R-B B (eh) «id 4. E malea. 

Wa have ivcelved Ur.J.F.Taylor'a report of thetwu- 
oove tourney. He found It Diceedinjly didlcult to aettla 
he order- of the Ont four pmblema -, but Che following la 

No. of 
Motto. Problem. JliirkB. Author. 

. Chaenn&eonChiot 848 ... 30 ... D. Mackay. 

:. It.I.P SM ... » ... F.O'N.Hopfclot. 

!. TimeoDaaaoa BM ... 98 ... A. E. Blodd. 

.. What'ainaNamet OK ... a ... C.Planck, 
rfr. Mactay therefore wini tba flret priie. a copy of 
' Engliib Cheaa Ftoblemii." and lb. Ifopkiiu the 
eeood, wbicb abould be " Cbeaa Chip] " ; but aa tha 
rork ia out of print, one of equivalent valuv mnit be 
ubsiitutod. 

Tma Tourney hai alao been a great anecen u ruuda 
tbe i|inili(;i of the probleiaa enlerod : we only wiab tlie 



e ahall pi 



mlt of 



leSolut 



NriT w( 



AHSWEBS TO COEfiESFOlTDENTS. 



>/ On EvoLian 1 

dordn, w.a. 



HINTS TU CORBESPONDENTfl. 
_. Write on one aide of the paper enly^ and pnt 



.loceauf'pfl. 
tell'aa tbeljUee of (he auetiea tn*£chths 



uorjiig le 

toola or Mtiet aitlidea can tie pnrdiaaed, or repllee g1*ln| 
ich information, eaimot be Inaetted except aa advertiaa- 
— jenta. i. ZfoqoeationaiUuEi^foreducatiiaialoTaetaillDa 
[nformatlaa iaanawoed through the pnat. 6. Lettenaeiit 
to comapondeata, under cover to the Editor, are not for- 
warded, and tha namea of oarreapondeata an not glna 
' Inqtdnn. 

*,• ACteailloai la e^edally Oiawn %a hint Ko. L n* 
(paea devoted to lettera, qneriea, and repllee ia meant Aa 
the general good, and It ia not (ait to occupy it with qua- 
lloue eooh aa aie Indicated above, wbicb vre only of mdi> 
vidnal fntanat, and wbicb, it not adveridaeiBeata In thoB- 
telvaa, lead to repliea which an. The " SiapanBy Sale 



Coins 






vala, of thoae moat i 
betonaendinglitir 



omenta : l4oa. 377, 






Copying proocaaea : Noa. 750, '* 
Slectrie Sella ; Noa, M6, \«. ^\ 



Bleobi>.platinK : No, 833. 
I>cqiieia : Noa. 4t», 47fi, «SI, SfiS, 
llagiieti>4lectrio machine : Noa. 370, 
Nlekel-plattog ; No.Wjn.8il. 
Bilvei-p^jitlng: Noa. S30, 868, 809. ST 
■'-ilephonaa : Noa. 68*. BDl, 747, 791 



be following arei 
to Wedmaay e\ 



Fled^ 



3.— Uuud Time.— A 

Domical Sdtiiety.— A- Y 



Bllghtly damp th 






. It 19 n 



ARtnUy^wi 



. . imeiUng 
dependa on the nature of tbe tpota. and vrry much oo 

But, ^e only way il to make a flue lom'i'how or the 

tion. PerbapiaQn eouldbe lighted outidde, udbe 
made to warm the otfice by heating the air euoply, or 
by rndiaUog beat frum a metal acreen let into the waU. 
It dependi entirely on tha eoaalnctlDa of the office.)-. 



. (You 



—Flbu 



up tbe aubjeel in back volumea, or the preamt av 
aa •■ How toUake ■ Uyaamo.")— Cnoia UnaTaa. 
ia made of glyeenne 4, glue t,aDd auffloieat whiting 
rotout. knoWD by eetetKl nunea. Bee liat of Bi 
Nnmben above, maerted in thia Dolnmn drat niunl 



queotiy gma; but if you will read an article on p. 
Ml. No. IM, It may give yuu (he information yoo 
leqitin. Hie other tempentorea an aaiisuited only. 

I. Your rule ia ouito eoi ' ' ' 

f tseaiBt point. Wa da ki 
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betur UuD ttf cnid< l>iiu (nr ill purjw-n of Njldir- 
iw. IJafa* BEOiUd bijil ]Kp*nip4l LijrMX wiili on« of 
ttJ-AimnrAuc ftiT AS bour, uid tth^-n cold grind into 
rvmitt. That i> wid lo be tmUtnl [w s^lng cut 
MkI.,— Emi. (Bw i>r«rii,u» ui>ir*i, utd mtctiI re- 

em buk voitiaa. TLmc biv miinT ubl-rii □( ihe 
; Ml- M 1u liiJt v.;igLt thftt hA4 |«iermll7 to bv 

pnil* (ja 111* qimlltT ot tLif iiuD. MulrHnailh'ii 
Kckctboek «ouM be uhIuI t« ]r.u..-Ui:cH.iir. {Bm 
I>>. Zdnnrndx'* niMi on Acne. p. H3, >'o. Hl.j— 

eiiTikv. (It it u>«I u Ib<^ Uni. d( ■ duunfectut, 
I il ii doabtlnl vbi'thir it bu mncb purer. II ii 
nlU «t ordluti' Ittnpmiumi. Lui vapaunwd, ind 
«1xh] villi air, luiai u iiplunvc atmonpliere. II ii 
dghllr noliiblt Id biiilmf imlcr. and ia not poiMnciis.; 
— Bi'jfHH, Edinlmrgb. (Hon^an tc j'ufp'at vilhoul 
mr^w lit IT7 the effect of thn luininoui Quae by 
ig the ur nipplr thiouah tbeplpee-]— AiiEiticATt 

c explicit diiec- 



iune brtore anplymg any 
*^ (CcrtBinlj ; purt&ble rteara cranes. 



— Hwr—' 

In ioatui«. I - J , B . I eicinbni 
w lapptdfl TOO mean. Tbat m 
teA-ent or drui nirfK<a uf lutbt 



. w> in watw 
(Tit Frencb 
:il, VunwUl 
iht [a all pnbabilitT the orfran vai puipa 

poUihid whBtjoaaiU"badlT,'';— H. U. (Tbemet 

otpaUbBfBtiiiblBiiatcha m buota iHtb a lolutian of 
•nnuneu oi binuiUdt of nu-tvin *u dnoibed on 
p.MO,Mo.lMO. iBifianibberHdulif.n 1rilldI.aI1reU- 
BVhv■tM*Mr.}~P■VTllla. (lb(.re i> no difficultf in 
ftt tl f BWflh maagancae from anr respectable dealer 
h fln»itf1a M eltrtricalwiBdriw. Hecadvettuwoenta. 
fl. V* naicelT undenliud. becanao if you bave been 
« twder rince lb76,T0nmutT 

pp- A tth 90| last Tolmne, ani] 
to knaw, U not thei*.)— Plato 
— tUr vith it, cunt that it ' 

a riwoU keep it aa mil 

■"— " — T.iahtoki._ 

. .Jnnwr)— H. J. P..Port8ai-, ,.., 

taov of nMUu better. Heat in an iton ladle and 
mrqMij witE an (roo rod. If It h [DFlin^tobe 
Mldn add a little rodn 1. ItcanoulrbF liqaeStdbj 

tt* aoBVon tttia or colopluniT, it a uluble in tnrpen- 
tfM.ctber.aletlKil, tlwToUtile oiln.iuid Ifao flir^oiii 
«fcSD aided br heat.]— EiQi'iam. (Moletnorth'a 



(There ia nuUitng the 



J. TT (Ton «n applT for tbe nKplua paid. Yonr 

' laxn or eollector- vul pnt 700 in the 

(Kuch (00 nerlana lor amateur 

Iment. Tha dueaae ig pmbiblT of a 

yVbam cd aale eulier than T<d!' XJUV.fbutrou 
mildpii1>abl|'g«ttfa«nI^adTRti>inRin tbe "bJe" 
co h i mi for them* tbou^ ve expeot joa vonld haTo to 

Eaon (hao tbe pobOiAwl pAet, aa Uwr ara ecaroe. 
RrtfM a>H( fmifn M'dUimic waa pnlliabtd Kpa- 
tlMy VU m inmrporated it. II onlj pabliahed f urtT' 
thna numbm aepanlclr.)— Fiiidlk*. (Vei? glad to 
Ihbi ban nm again ; but aorrr *<! are unable to inaert 
> tenUi of the UU«n thu nach a> on "Tbougbt 
Baa fling, " "ICatter and Life," Ac, The fact la, we 
hara bad almDat anough of ihc aubject, and are, be- 
iidea, tBirlbiT pmed for space jnn now.)— Taii>u- 

mlses; butwill.ofcoiirae, compeiuatejon. llronan 
dlaMtimed vlUi the amount they offer, and think 
fm bare a good evr, jxm had better instruct vout 
aoUdtur to sua Ibem tot tbe amoant tou claim, and let 
• oourt ol law dedile tha natter. If the amount 
oAoiid la BnTtbinir Mar the honest nlue ol jaai pie- 
adsn. take it and amid llilgatlon.l—BainiTa. l¥es; 
pnblicatlDn would Bake tbe nae of the additional lub- 
alanc* niblic pnjpeitT.)~ALraaDBLiTiB. iBnmmon 
Urn bvfon the muisintc, who will order bim to abate 
the nniaante.) — fsijuiiiaa. (Uechanics, geomebji 



ailthmelic (the bt^wr bi 




you will fladL _ — . . 

AmiaaTiRa DuDunTaaia. (The blue proeeaa waa 
dsvribHlaorecepUraap. SIS, No. MO; ebop.H, No. 
9II.I-J. B. (Yonmuat flnt make tha patten, then 
tbemnold ia ptopar laiid, all ol wbldi details ban 
BC^ asplalDed recentlT, Por so small a iinantitr, 
at HelcWa funaoes would be beat. See p. 
Vol. ZXXVn.}-J. {What do you want to do ' 
lit Beep. 4fi», last Totimie.l-J.W. B (WegaTea 
brief Bote on p. si, and know bo mure than weTonad 
tatbarw.. Vedoaotthink it atallpmbabletbat 
tbe " Innniot " wlU sobnlt hia motor lo the eritidam 
ctmperta. Uw aceonatjlten bi the rnin ia aiiBplf 
abmrd.)— WtaaaotiL. iSw p. SIS, No. BH, and the 
ladlem. WeeaanatbdBronlBthematteriuf "n>oo 
dials"!— A. S. {Yeu ml Bad Rdpea for Bon-emidni 
lag emnpoilliDna fa nanr ot the back vumben, 
woald be uarieis to qaoM, beanae tob might not fi; 
Ow MbataiUM fAeie you are going. 8uda aBh. 
■a a aMc soda. Is nselul Ibrboilrn. but mucli depends ._ 
lh*aaMi»<if the wal«.}~Lji Bicciiaai. [All row 
' quntsa bai« been aaiaenil nanr time*. Fur tha 
almni WNad menuiy ua tbifoil, laid on a Bat aur- 
bsa. IwiMwdnaedtlaiitoii taitiBBucbamaDDet 
oatN AIni Ok AMnwr, and Ikea weight daau. Tbe 
oUaNttl* km* a MriMlr eleaa Hriaae of meivBiT 
blvHMaM ariUl Oc KiMRrdoBaanriMeof Ihe ^ats. 






lined wilb felt or other d< 
C. T. Bii.i. 'It itUMcd 
beweU ntiiSed. Nuae 



annolnwoofofriet^ 
be kept hot a Terr long 
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IHE BXTKE OF AEGTLL ON 
GEOLOQT. 

rPHE jubilee of the Edinburgh (Geological 
X Society was celebrated last week with 
a conversazioiie and an address by the Duke 
of Argyll, who took for his subject some of 
the more interesting problems which have 
been presented to us by our knowledge 
(such as it is^ of the geological history of 
the globe. In his review of the salient 
features of modem geology, the Duke pre- 
ferred to dwell on the immense extent of 
our ignorance compared with the little area 
over which our knowledge has been 
established, and he did not hesitate to point 
out that those very views which he regards 
as erroneous have been the means of 
immensely increasing our knowledge of facts. 
That is the great advantage of rival theories 
when supx)orted by men capable of putting 
their own views forward in definite diape 
and based upon observed facts. In fifty 
years — since the establishment of the 
Edinburgh Society — we have made great 
advances in geological knowledge, and views 
:then held with much show of reason have 
^ven place to others based upon a more 
intimate acquaintance with the strata and 
life-remains of the earth. The leading idea 
of the Huttonian hypothesis was the imi- 
formity of geological causation — an 
hypothesis which led to the famous formula 
that in geology there is no trace of a 
beginning, no symptom of an end. It is 
not to be wondered at that such a doctrine 
was at once stamped as atheistic, a cha^*ge 
that was not withdrawn altogether even 
when it was explained that Hutton meant 
only exactly what his words said, and that 
for a begioning we must seek beyond 
Xhe boundaries of geoloncal phenomena 
as then known. The Duke of Argyll 
says that it was not possible to be really 
satisfied with the Huttonian hypothesis as 
a full and final account, for some other key 
to geological facts than mere mechanical 
repetition was needed, and that has been 
found within the last fifty years in the re- 
cognition that the rocky records contain 
indubitable evidence of a rising and expand- 
ing fauna. Following Hutton and Play- 
fair, came Lyell, the great law-giver in the 
philosophy of geology, as the Duke calls 
hiui, although he immediately afterwards 
states that Murchison never did accept 
Xiyell's doctrines as an adequate or consist- 
ent explanation of numberless facts respect- 
ing the succession and condition of the 
rocks. Murchison could not conceive of 
those facts being all accounted for on what 
he termed the "bit by bit" theory. The 
Duke, however, does full justice to l3ie work 
of Lyell, and remembers the keenness and 
•enthusiasm with which the great geologist 
often related to him some new discovery 
illustrating the vast antiquity of even the 
last and latest changes upon the surface of 
the earth ; but he suspects that Lyell, like 
most of us at times, confounded two very 
different things — the continuity of causes 
and the uniformity of effects. In the first 
of those the Duke believes, but he cannot 
believe in the second, and it is because he 
accepts the former that he finds it impossible 
to believe in the latter. Everything that 
appears to us to be in stable equilibrium is 
bemg attacked by causes acting with infi- 
nite slowness ; but a time must come, with 
more or less suddenness, as we call it, when, 
the equilibrium beixig overthrown, a "cata- 
strophe " follows, liiese catastrophe* have 
homiBly iUuatratioiia in ereiT-day life, and 
the traveller not infreqvmtl^ iaM them on 



a larger but still small scale in volcanic 
eruptions, tidal waves, and disruptions of 
apparently permanent mountains of ice in 
the Polar regions. The energv which produces 
those effects is of seconoary magnitude 
to that which has given a defimte direction 
of dip and strike to whole masses of sedi- 
mentary deposits, which is far deeper seated 
and more powerful than that which has 
brouffht about the raising or destruction of 
a vScanic cone at some comparatively 
isolated part of the globe. The outburst of 
a volcano is only the sudden revelation of 
causes which have lone been silent, but 
have never ceased to work, and it is reason- 
able, arguing from the known effects of 
volcanic eruptions, to believe that similarly 
sudden revelations of a more central force 
have produced the effects we witness on the 
crust of the earth. Such catastrophes as 
human beings have witnessed and recorded 
are measured by the scales of pigmies, and 
are really of but infinitesimal magnitude on 
the scale of Nature. The upheaval of such 
a mound as that of Mont Blanc, depicted 
on a circle 64ft. in diameter, looks almost 
infinitesimal ; the greatest irregularity on 
the earth's surface, reckoning from the 
highest height to the deepest depth, is less 
than 60,000ft., and, stupendous as that may 
seem, it is really very small compared to the 
size of the earth. As regards any visible 
effect of subterranean forces upon tiie crust, 
there is no so-called catastrophe which is 
not well within the reach and compass of 
the forces to which it has been ascribed ; 
and if we cannot interpret with any approach 
to agreement those changes whicn have 
taken place in, as it were, our own time, 
how shall we attempt to interpret those 
which occured in palsBOzoic and mesozoic 
ages? The doctnne of uniformity, as 
understood and applied in England, has, 
the Duke of Argyll believes, long exer- 
cised a most injurious effect on some of 
the more pressing of geological pro- 
blems — those concerning the most recent 
events — such as, e.g., the coming on 
of the glacial age ; the great sub- 
mergence which accompanied it ; the coming 
in of the great Pleistocene mammalia ; their 
destruction, and the breaking up of old sur- 
faces which accompanied that destruction ; 
the distribution of gravels and muds ; and 
so on — all questions concerning which vari- 
ous discordant theories are advanced, which 
the Duke thinks are directly due to the pre- 
judices and prex)Ossessioiis of the Uniformi- 
tarian Theory. He accepts as one of the 
most certain conclusions arrived at by geo- 
logists that there has been, very lately in 
the scale of geological time, a period when 
the climate in these latitudes was glacial : 
he lives amongst the facts which prove it, 
and he has no doubt that ice has worked on 
the Argyleshire hills in the two forms of 
glaciers and floating masses. It is also 
fairly certain that &e ice worked at two 
levels, one about 30ft. above the present sea- 
level, the other at a level much higher up 
the flanks of the hills, and, as regards the 
lower ranges, at or above their summits. 
The conclusions which have been arrived at 
as to the higher level do not agree altogether 
with the Uniformitarian hypothesis, for the 
glacial sea, if it ever existed, has not left 
any evidence of a prolonged stay on the 
mountains of Argyleshire. There are no 
beds containing marine shells, the relics of 
animals which might have lived and died on 
the spot; and in the rare cases in which 
they are found at all they are generally 
broken, or are so grouped as to show that 
they were empty shells when drifted and 
imbedded where they rest. In view of those 
facts, the Duke of Argyll says that the sub- 
mergence of the mountains under a glacial 
sea must have been essentially transitory in 
its oharaotor, whilst the extreme recency of 
both the submergence and the re- emergence, 
beloiiging m Mth do to the times of the 



existing fauna, compels the supposition of 
movements which have been relatively very 
rapid. That is one phase where, he thinks, 
the Uniformitarian shoe pinches; he finds 
another in the boulders, for, as he 8&78> for 
one perched boulder in the Highlands 
which can be accounted for by the lateral 
moraines of a glacier there are hundreds of 
thousands which lie where no glacier can 
ever have placed them; further, he urges 
that there is no proof that an ice-oap 
ever existed, or that if it did it 
could have placed boulders where they are 
now seen. The glaciation of the mountains 
was, he thinks, accomplished by the in- 
fringement of floating sheets or masses upon 
particular portions only of the surface. 
Speaking o! the Loess, the Duke does not 
pretend to solve all the difficulties ; but he 
IS sure that many would be removed if we 
did but face the conclusion that there was 
over a large area of the northern hemisphere 
a great depression and a great re-emergence 
of land towards the close of the glsujial 
epoch. 

As to the cave deposits — ^those.of the 
countries bordering on the Mediterranean — 
which consist of a closely-packed mass of 
remains of the g^reat Pleistocene mammalia, 
it is certain that no afi^ncy but that of water 
could have brought them and huddled them 
up together in such heaps at one spot. 
Lyell*s explanation, however, seems to the 
Duke of Argyll to be very unsatisfactory. 
He does not conceive it possible that the 
animals fell into rivers and the latter into 
swallow -holes or subterranean passages, 
which, in time, became choked with the 
skeletons ; but he does think it feasible that 
some movement of the earth's crust simul- 
taneously opened swallow-holes, produced 
an inundation, and swept the animals from 
their haunts to the caves in which they are 
found. These caves and fissures so packed 
with bones are now almost universafly dis- 
sociated and broken off from the old lines of 
drainage, and it is pertinently asked whether 
the dissociation may not have been con- 
temporaneous with the inimdation which 
swept the a-nimala to their tomb. Let any 
man g^ even to the cave of Brixham, says 
the Duke of Argyll, and he wiU see at a 
glance that since that cave can have been the 
bed of a stream, as beyond all question it 
was very lately in geological time, the whole 
physical geography of that part of the earth's 
surface must nave been entirely broken 
up and changed. Nothing but the bondage 
of an hypothesis which is not founded 
upon any sound philosophy could, he 
thinks, banish from our consideration 
the high probability of one simple explana- 
tion — that in very recent times great 
changes in the moulding of the earth's 
surface have occurred over a g^reat part of 
Europe with sufficient rapidity to cause 
great destruction of animal life, and during 
the progress of the submergence to sweiep 
the Dodies of the drowned creatures into 
the fissures and swallow-holes which were 
opened or enlarged at the same time. If 
the Uniformitarian hypothesis were true, 
we ought to find caves and fissures con- 
taining remains from the Eocene and 
Miocene epochs. The accumulation of 
Pleistocene mammalian remains which forms 
the Dogger Bank may have been caused by 
the collection of the bodies in the eddies of 
a river, or by the sweep of a tidal wave; 
but the question is, if tne first hypothesis 
is accepted, how came the rivers to be in 
such roaring flood, and the answer given by 
the Duke of Argyll is rather more agpreeable 
with the supposition of a sudden irrup- 
tion of a flood than with the slow 
and regular deposit of a river. How 
also can we account for the sudden 
destruction of the mammoth and its con- 
temporaries, which are known to be pre- 
served in countless thousands in the Tundras 
of Siberia, from the Gulf of Obi to Behring's 
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Straits, except by a catastrophe of the kind 
indicated above. In their case we must 
assume also that the carcases were frozen 
almost at the same time as they were en- 
gulfed— that there was an inundation, 
followed directly afterwards by a period of 
great cold, which has continued ever since. 
There has been no break in the continuity 
of physical causation; but the very con- 
tinuity has apparently produced at intervals 
some very extensive and very violent changes 
in the configuration of soa and land. With 
regard to tne remains which are supposed 
to indicate the remote antiquity of man — 
the flint implements of palseolithic type 
found beneaui river gravds and fluviatue 
silts — the evidence is not conclusive ; and it 
is disputed whether the beds have been 
really slowly deposited, for they are often 
found full of foreign matter— that is, not be- 
longing to the drainage basin of the river 
witS which they are connected. Thus the 
Duldr of Argyll is enabled to say that many 
of the paltuolithic implements have been 
foimd in gravels which cannot be assigned 
to existing rivers, but may, with a tolerable 
cLegree of certainty, be assigned to the same 
marine submergence which has piled heaps 
of gravel with dead shells on the top of 
Moel Trefyn and the hills above Macclesfield 
— a submergence so brief that time was not 
afforded for the establishment of mblluscan 
and other forms of marine life. The Duke 
of Argyll thinks that this view of many of 
the problems of geology has not been worked 
out with even toleraole consistency; but 
now that he has called attention to it, it is 
not unlikely that some of the advocates of 
the Uniformitarian hypothesis will reply, 
and from the contention of rival theorists 
we may xdtimately arrive at the truth. 



BELATIOirS OF STATIC AVD 
DTHAtfIC ELEGTBIOITT. 

By John T. Sprague. 

SOME time since I promised to explain a 
subject which has puzzled a good many, 
and as to which (xuestions have often been 

fut — viz., the often-quoted statement of 
'araday as to the electricity contained in 
water and^iirH flash of lightning. That is 
the text<<Tf the present article. 
^JMrtaay said that the electricity contained 
in a grain of water is equal to that in a 
powerful flash of lightning : some quote 
him as saying it is equal to that of a severe 
thunderstorm. Now, we know from chem- 
istry that the potential energy of a grain of 
water — that due to the combination of 
hydrogen and oxygen, which combination 
is broken up by electricity — is ft. -lb. 6,841 -r 
9 = 7<50. It seems absurd, therefore, to 
compare this with the enormous forces ex- 
erted by lightning, seeing that it is hardly 
equal to raining the heat of a pound of water 
one degree Fahrenheit. 

We must remember that when Faraday 
made this statement ho was only beeinning 
the study of electric quantities and rdations, 
our present knowledge of which is largely 
due to his work. At that time nothing but 
vague generalities had been attained to, and 
litUe was known, or even imagined, as to 
the nature of electricity. Our present exact 
system of measurement was undreamed of, • 
and Faraday was therefore unable to per- 
ceive that he was comparing together things 
having no relation such as he was working 
at ; but it is strange that his statements I 
should be constantly quoted as if they con-, 
tained real truths, and that their true inter-! 
pretation has not yet been clearly shown, i 
Before attempting this it will be well to 
bring together uie actual statements of 
Faraday and other workers on the samel 
'lines. I 

a giainl 
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three-quarter minutes capable of keeping 
red hot a platinum wire 1-I04th of an inch 
in diameter. The very vagueness of such a 
measure at once shows the difficulties under 
which he laboured: we can express this 
value definitely as a current, for the time 
given, of 3*13 amperes; or, better still, as a 
" quantity " of 704*37 coulombs, the 
coulomb and ampere representing chemi- 
cal action equal to *00015Hgnn. of hydrogen 
or '00142 of water. He found that to effect 
the same decomposition by the machine 
required 800,000 charges of a Leyden battery 
of Id' jars; each of 184 square inches of 
coated surface. Each of these charges, pro- 
duced by 30 turns of a dOin. plate machine 
was oapable of killing a rat, and was 
equivalent, chemically, to the action of a 
platinum and zinc wire, each of l-18th of 
an inch in diameter, dipping jjths of an inch 
intd 4o7. of water containing one drop of 
acid, and developing current for about t^ree 
seconds. Weber has also calculated that 
this charge from one grain of water, if 
placed on a doud 1,000 metres (3,281ft.) 
above the earth, would exert an attractive 
force equal to 1 ,497 tons. So we have this 
enormous force and the potential slaughter 
of nearly a million of rats, originating in 
water^ which we know is only possessed of 
less than 800 foot-pounds of energy, just 
about the amount of work a man ought to 
do in eveiy five minutes of his day's labour. 

De la Kive says: *'Beoquerel succeeded 
in finding that in order to decom- 
pose a gramme (15*43 grains) of water 
a quantity of electricity was required, 
equivalent to what would be furnished by 
51,586,400 discharges of a battery having 
one square metre (1 •9609yds.) of surface, 
reduced to 20,063,456 when the charge of 
the battery is at its maximum. On reducing 
Faraday's result to the same conditions we 
find 21,850,451. The difference is very in- 
considerable for experiments of this nature." 
This remark shows how very imperfect was 
the then existing knowledge. The viilue of 
the comparison depends wholly upon the 
potential given to the charge, not merely on 
the coated surfaces, and in the actual fig^ures 
this shows a variation between 51 and 20 
millions. He goes on to say, " Adopting the 
round number of 20,0()0,IKK) for 1 gramme, 
in order to decompose a milligramme (*0154 
ffrain) .of water there are required 20,000 
discharges of a battery of 1 square metre 
surface, or an electric pane having a surfaoe 
of about 5 acres (Faraday's figures give 352 
acres). Now, it is this saiue quantity of 
electricity that must be produced by the 
decomposition of this same milligramme of 
water by chemical means; and if it were 
acoum^lated so as to discharge itself in- 
stantaneously, it would be capable of pro- 
ducing the effects of a fla^ of Ughtning.'* 

Weber established the relation between 
the statical and dynamical effects of the 
charge of a Ley den jar by measuring the 
first with the torsion balance, and the other 
by means of a galvanometer, to which the 
chai^ passed as a current by -means of a 
long eolumn of water which it traversed. 
Hicr results were as follows : — 

*' Through each section of a conductor 
traversed by a current whose force is equal 
to the electro- magnetic unit there passes, in 
a -second of time a quantity of electricity 
equal to 155,370 x 10» static units, an equal, 
quantity of negative electricity travelling 
in the opposite mrection . 

*^ The quantity of electricity required to 
decoinpose 1 milligramme of water amounts 
to 1061 times this quantity (this being tiiej 
ratio of the electro-chemical to the electro- 1 
magnetic units) or 16,573 x 10* units ofi 
electricity of each kind ; to decompose 9 
milligrammes, or 1 equivalent, requires of 
(k)Ur8e 9 times this quantity. This quantity 
of > eleotrioity (9 x 16,573 x 10^) aocomu- 
lated cm a doud 1 ,000 metzes above the sur- 



foroe equal to 226,800 kilogrammes, or 208 
touB.*' . 

It is further calculated that if all the 
atoms of hydrogen in 1 milligramme of 
water in the form of a column of 1 milli- 
metre long were attached to a thread, and 
all the atoms of oxygen to another, then to 
effect the decomposition of the water in one 
second, the two threads would require to 
be drawn apart with a force of 147,3^iO 
kilogrammes, or 145 tons. The thread would 
need to be tolerably strong, seeing that this 
immeasurably exceeds the tensile tftrength 
of any known material ; that is to say, uiis^ 
imaginary force, mathematically demon* 
strated, is greater than any cohesive force 
known to exist. 

Now let us translate this into modem 
expressions. We have seen that the dy- 
namic value of 1 grain of water is 704*37 
coulombs. What is the corresponding static 
expression which will replace the 800,000 
charges and 325 acres of coated pane? 
We require a condenser of capacity oapable 
of receiving a charge of 704*37 coulombs, 
and the mere dimensions of this will depend 
upon the potential of the charge ; starting 
with the unit 1 volt, and taking the eapacity 
of the usual cable as 3*5 mioro-fara^ per 
niQe, we find that a force o£ 1 volt (say a 
Daniell cc^ll) would require 2,465 million 
miles of cable to receive it, or speakine 
roughly, enough to wind 1.200 timei round 
the earth and moon, or go twice round the 
orbit of the earth ; that is to say, the earth 
would take two years in ''paying it out" 

Let us put it another way: the (ima- 
ginary) capacity of the eai'th is 630 millions 
of electro-static units, or 7lH) micro-farads ; 
this quantity (throwing in the odd 4*37 
millions) would charge to 1 volt a million 
such worlds as ours ! or, allowing the 
potential which Messrs. Ayrton and Perry 
calculated as necessary for their theory of 
the earth's magnetism — viz., 54 million 
volts, it would only require 54 grains of 
water to supply the required electricity, 
which, however. Prof. Rowland also caloo- 
lated would result in bursting the earth to 
pieces. 

LeaWng all these fantastic unrealities in 
which some peoj^le delight, let us examine 
the commonscnseof the matter. Electricity is 
nothing but a word in which certain natural 
phenomena are embodied, and it involves 
two whoUy distinct functions, both of which 
arc commonly called "electricity*'; for 
instance, peoi^le talk of the torrents of 
electricity poured forth in a fiash of 
lightning, and the torrents of electricity 
streaming out of a dynamo machine, and the 
idea of " quantity " in these two is wholly 
different ; each belongs to one of the two 
functions which together constitute elec- 
tricity. Those two functions are (1), The 
molecular construction of matter — ^that to 
which the idea of the ** grain of water" is 
collated, and which we may symbolise as Q, 
for quantity ; (2), the stress put upon those 
molecules, the "potential" symbolised by 
£ for electromotive force. .Static electricity 
has no existence as a " quantity " ; it ifr 
simply the evidence of the Stress existing in 
that class of matter which is called di-> 
electric, or which resists the passage of 
electric current. All the ideas we have 
been considering are based upon the impos* 
sible isolation of Q; the real phenomena 
always depend upon Q x E. Matter and 
energy together constitute electricity. 

Now, in the case of water the E is a 
potential of volt 1*5, and what we have to- 
take into account in the case of the grain o£ 
water is, therefore, 704 x 1-5 * 1,056, which 
multiplied by *7373 gives us a little over the 
760ft. -pounds, which we loiow is the total 
energy of the grain of water. Let us now 
oonsiaer the case of the lightning fladi, tiie 
Q of which is this same 704 ooolom^ or the 
minofwater. The £ M F of the lightning 
flash is very uncertain ; it is oalooloted from 
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cxperioieiitj with De la Rue'c H.OQO-ccU 
batteiy, thai the EM F of a flsih one mil« 
in length is J,604,000 volts, and this by the 
same procera givee oa 1 ,HT^ millions of foot- 
pounds, and enables na to realise why this 
"grain of water " can produce such great 
icentrating this amount of 



effects when c 



whicn appropriates great port of it 
"work" m poggibly one millionth of a 
second. 

Bat the current of such a flaah ie not, as 
•ome say, a very small one, because current 
is Q -^ T, related to time, and the ampere 
means 1 coulomb per second. We have here, 
then, 704 coulombs, passing in a time 
▼arionsly estimated as one 20,000th to 1 
millionui of a second ; taking the lowest 
estimate, we have a current of 14 million 
amperes, greater than all the dynamos on 
earth could generate. From tbu it is pretty 
clear that no lightning-conductor is ever 
■called upon to carry such a current ; either 
it lowers the potential so gradually IJiat the 
aotoal flaah when it occurs is reduced to a 
very small one, or, on the other hand, it only 
carries a am^ll part of the energy of the dis- 
charge, wbich IB largely distributed over 
surrounding apace. 

It should be clearly realised that toe dia- 
tinctioii of atatic and dynamic electricity is 
artificial and misleading aa usually conceived. 
^rittional electricity differs from that of the 
"battery only in being produced iu a circuit 
•of highly resiating substunceB, and there- 
fore under high potential. But ao-called 
ttaiie electricity baa no existence at all ; It ia 
a name which inclndea either ilrt^iei set up 
in dielectricB^that is, actiona of energy in an 
iwrfiidiw circuit, or else of very smsji (!ur- 
rents in a condncliur circuit of great resist- 
ance, all dielectrics having some small 



The static pnenomena are exactly parallel 
with the dynamic. It may be said that 
there is this difference : that an electric cur- 
rent requires a continual expenditure of 
energy to maintain it, while the static oh atge, 
once produced, may be (theoretically) main- 
tained indefinitely without the expenditure 
of energy. The theory which says so ia a 
mathematical one, commencing with the 
favourite formula, " Let us assume." That 

.0, charge can be ao iiiaintained is an assump- 
tion ooutradicted by every known fact. The 
fact that no such charge has aver been pro- 

'dnced is explained, in order to fit the theory, 
fay the invention of " leakage " ; that ia to 
say, there exists no such perfect dielectric 
as the theory requirea for its foundation : all 
dielectrics are partial conductors, and this 
loeans curreiii. But even if we imagine such 
a dielectric, it would involve, not atatic dec- 
trifity, but energy, stored " potential," aa 
atraina upon the molecules of the dielectric ; 
jiut aa we have in the secondary battery, 
not electricity, but energy, stored potential 
as chemical forces. Furtner, no aucb charge 
could prove its existence as a charge. When 
it moves an indicator of any kind, that in- 
volves energy expended and current passing. 
The simple fact is, that tbe current is iu- 
finiteainial and the energy inappreciable. 
But we have just such currents m dynamic 

-electricity, Rxperimenta have been made 
aa to' deposit of minerals, iu which the re- 
aistaace of the depositing cell is so great, 
that the current would need a century to 
deposit one grain of metal, and yet that 
current can indicate itself upon a galvano- 
meter. In such experiments the depositing 
cell is a static field, a condenser, in which 
only a small force exists. Ita electrodes in- 
dicate a static charge, exactly aa do the 
static conductors, and the electrolytic cell 
and static condenser are exact analogues of 
each other. 

I think these relations are more dearly 
shown in a tabular form, which oontrastB 
the two dninita and prindplea, than in 
any otlur manner, and t^ienior* I append 
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SEW KETHOS OF MAHUFACTURnTG 
BICHSOKATE OP SODA. 



B" 



. jTTeBpondiDB; salt ef poUsaium, there 
Sold of usefulness for it, as it is a more powerful 
oxidiser than the hichrouiHto of potHah, and 
should be cheaper. Messrs. I'ottei and Higgin, 
ol Bolton, luLve tvcently obtained letters pat<iDt 
for an " improved process of manufacturing 
bichromate of soda," which is thus described: 
The ohromc ore is f uinaced with lime or carbonate 
of lime sad a suitable sodium salt, preferably 
the tulphat«, using in some esses a certain pro- 
portion of tiie recovered rtodium sulphate. The 
furnaciog is done in substiuitiall)- the same 
manner as in the potassium bichiomats miLnufac- 
ture, where lime and sulphate of potash are 
used. The reaulting material ia linviatcd with 
water in the ordinary nmiiner, and the liquor 
obtained is treated with hydrochloric or other 

icid, in such quantity as to exactly neutralise it ; 



satioQ the silica and alumina are precipitated, 
and carefully removed by settling and filtration. 
The neutnlised and purified liquor is then con- 
centrated in under- fired pans of suitable construc- 
tion, and, as the boiling solution loses its water, 
the chloride and residual aulphatc- of soda eon- 
taiued therein are thrown out io the crystulline 
tonn, while the chromatcs of soda remain in 
solution. The cryatals are romovod bv mechani- 
cal means, either b3' ordinary hand fishing, or by 
other means, and after draining arc washed with 
neutralioed vat liquor, before coucentretiou. 
This Uquor containing a considerable quantity of 
these salts already £ils to dissolve them, but 
being for from saturated with chromatcs takes up 
□early all the latter. The washings resulting 
are Uion concentrated as above, and practically 
little or no neutraliaod liquor will go straight to 
the pan, but will oil prenoualv be used to wash 
salts. It will thus be seen tliat the action is an 
accumulating one, by which gradually all the 
chromates arc left in solution in the pan, and 
all other aalts are obtained in a washed slate 
aesrly tree from chromates. 'When sulphuric 
scid has been used to neutralise the vat nquor, 
these washed fished suits containing a trace of 
ohromates are then used again, after drying, in 



o neutmlise 



the vat hquor, then the washed Gshod soltd. which 
coniiat in this case mainly of sodium chloride 
with traces of chromates, are converted into 
aulphat«B by the ordinary salt cake process, and 
thm used again in place of an equivalent quantity 
of fresh salt cake, thus recovering and utiliaiog 
the ]ast remaining chromium compounds. 

The strong solution remaining in the pan is 
filtered, or otherwise treed from the last crystals 



perfectly dried (but not fused) in a iop-tired 
mechanical pan, or by other means, care being 
taken to keep the temperature law andan eiceM 
of oxygen always io the gases in contact with 
tha bichrome (ult. The bichromate of soda 
obtained by this process contains monochromate, 
but OS the reactions of the salts aro identical this 
is of no importance. In cases, however, where a 
pure specimen of bichromate ia wanted tor a 
special purpose, the neutialised and purified vat 
liquor IS, after removal of alumlita and iSilica, 
treated with a further quantity of acid (preferably 
hydrochloric) in exactly the quantity required to 
convert the whole of the monochromate salt into 
bichromate, as calculated from analysis of the vat 
' before triiatment with acid, and theprorets 



1 then 



nthUc 



«Uke 



pans used would have to bo of special n ^ 

to avoid contaminating the acid liquor, for which 
purpose lead wouU probably bo the most 
suitable. 

In practice, however, the manufacture pf the 
pure salt is not so advantageous as an Impute 
article composed of about two-thirds of bichro- 
and one-third monochromat*, with a very 



and the same amount of oxithsing power as the 
potassium salt, and can consequently be substi- 
tuted tor it in wholeorio part in equal quantities, 
weight fur weight. The pstenteee give reasons 
why no one hns hitherto succi'cdod in manufac- 
turing commerctull}' useful bichromate of soda, 
but as their jirocesa is succossful we give it tor 
what it may be worth. They claim the process as 
a whole, and certain ijpeciQad operations. 



PitACTICAL NOTES ON FLUMBINa.- 
LXZXIT.* 

By P. J. Davws, H.M.A.S.P., *e. 

{CBHlinufdftvmpag.' 137.) 
Bqalllbrlum Ball- Valves. 

THEIiE are various kinds of equihbrium ball 
valves ; some are very simple, whilst others 
are of a moat complicated clans, and often without 
— y odiTintage. For my part, I thoroughly 
lorse the words which Mr. Uuir, the engineer 
the New River waterworks, once said to me, 
len in course of convuraatiou about whidx kind 




of ball valves were the best to adopt His words 
"I like your ball valve for the simple 
thst with it you have only one chance of 
leakage, whereas io most othera of this clOM 
there ore two openings " ; meaning that with 
the class of ball valve. Fig. 401, &.a., there i* 
chance of laakugo at B, and also at A J. 
The Fig. 401 represents the biiU valve known 
9 Lambert's patent, and which hus for man; 
mail! public property. '' '" — 



acvount of il 



e and simphcity, vi 






lorking within a truly-l 
.ipcup leather is a slotted guide for guiding 
the cup leather and spindle, and for keepmg the 
valve perpendicular with the valve-seatm^, and 
for actuating the ^"alve and cup leather; it also 
sen-BS for the rod F to pass through, and to be 
fnlcmmed, as shown at £. The action is ss fol- 
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Intlier and ralva J descends from tlio Mating, 
when of ooune the vstar is aUoved to run post 
t]ia nating Now let the b&ll float and rise. 
Thii wiU sctuate the valve and ao bring it up to 
pieaa againit the water, and finally agamat the 
■eating, and the wstar will he shut off. At the 
Mune time that the water is preiaii^ againat the 
nUve ao it IB againgt the undenide of the cap 
Itather, which tends to push npwards, and by 
rauon of the cup leather and valve with the 
■pindle being eo coupled together bo that as the 
w«t«r tends to force the valve awaj, so it does 
the cnp leather, and as the size of the seating is, 
or should be, oE the aame hore as the cylinder of 
the cup leather, » will the force of the vnut be 
eqn^iaed, and the whole weight of the two be 
held in eqnilihrio upon the connecting ipindle of 
the valne and cup leather. In this vslvo as now 
nutda there exists a great evil, and one which 
may be very easily rectified, at least, in the 
larger Birce, It consiBta of the usually very 
narrow space ronnd the sides of the valve 
and the outlet A of the valve seating. 
Here the dirt, &c., acenmulatee, and cannot 



other well-known brass finishers, and will be 
readily nnderetood. E is the tube, having a 
seating formed on its upper edge, and which 
shuts against the mhher D. Round the aide of 
this sliding tube is fixed a cup leather F, which 
prevents the water from pasmng the Bides of the 
tnbe and'valve. The action is m f<^ws :— On 




Tig.W. 



wash away, but if this space wore, at 
least, |in. to ^in. dear, then this valve would 
have a better chance to worlc, and the 
dirt, &c., to pass away. Oantion : When taking 
thii valve out for repairs, &c., bo careful not to 
forcfl the cup leather ba<i with main force, as it 
will aitoh in the water way Q, and thereby get 
its edges cut and spoilt. When it is founifto 
hang, try and push it hack with the end of the 
pliers, £c., or unscrew the valve off the pindle, 
and toko the cup-leather the other way, then, 
when out, take a sharp-edged reamer, or bettor, 
a small ripper (n brassfinisher'a lathe tool), and 
ream away the shatp edges round the edge of 
the inlet water-way Q ; then the cup- leather will 
Ireely pass in either direction. 

Fig. 402 is the same kind of valve, but worked 
from Milow, as at E (J. 

Bkll Valvea to Close with tha Btraam. 

For this kind ol valve, see Fig. 403. This 
vulve has its Beating set inward, and the valve is 



Fig.4CS 




sllawod to work quite clear, and lo leave the 
waterway fully open and free, which is not the 
cose in Figs. 301 and 302 ; besides this, there is 
another good feature in this valve. The valve 
lifting upwards allows any sniall pieces of dirt 
and stone to pass freely, and therefore is not so 
likely to be put out of order by such substancea. 
There is one evil in this ball valve. By reason 
oF its closing with the stream, it is apt to be 
pulled up toe suddenly, and bo cjiii.ip n great 

though this act of inadvertence would not happen 
with careful men, and, aa a rule, this valve works 
rxccedingly well. 
Horable Tube Beatinr BqnUlbriiiin VUvea. 




lowering the lever I, it being coupled to the tabs 
at Ii, it takes down the tube when the seating 
comes below the fixed rubber, and the water is 
allowed to run down the tube and out at K. 
Sometimes the valve D is made in auch a manner 
that it is free to move upwards, and con be carried 
apon the tube seating, which, by reason of its 
upward movement will prevent the rubber from 
being cut should the lever be pulled up too high; 
but on Its descent it cannot follow the tube past 
a certain murk, which is ahown by the shoulder 
R. For repairing thia valve unscreiv the top C, 
and take out tho valvo D, and insert the new 
ri^i^xx af tht temt ihiekttttt. This valvo, as far 
as being proof against tho effects of dirt, &c., is 
very good, and may be considered a true equili- 

Horiaontal BaU Vk1t«. 

Those ball yvXyoi Khm pniperli) mtde, are ex- 
ceedingly good, and when the valvo is made to 
open its proper width and tho body large enough 
ronnd the outlet of the valve seating L, Pig. 
406, the grit, lead shavings, Sua , can be washed 
out, and will fall dirocttluoughthoontlot. This 
valve is balanced by the presnuro of water being 
allowed to pass through a small hole drilled up 
the spindle, and allowed to get at tho end as 
shown at H, Fig. 40S, where it is prevented from 



tl!»"- 




passing out by the cap O, and from gettmg 
between the sides by the cup leather K To repair 
this valve simpl} unscrew the fiange F and re- 
rubber tho vaUc The cup leithcr in the hai 
iMde t^lta, ran he removed by taking out the 
amall screw Q, and allowing the spindle to tall 
out. 

Some makern mnko the spindle in such a 
manner that it will not admit of being so easily 
taken out. When such ia the cose, a forked 
screwdriver must be employed to turn the cup 




leather nut off : then the cup leather can be taken 
off and the spindle withdrawn, of course providing 
tbe lover is unscrewed, &c. Fig. 406 is an 
elevation of this valve, which will at sight 
ible my readers at once to select this class of 






ynyt 






IS of boll valves are 



legion: somearemadeto work withcn^ laaQun,^ 
some with pistons, and lome with diaphragms.' 
Bat what I have endeavoured to do in thia, my 
work, is to place before my readera thovi whim 
universally used, and by oil competent judges 



the plimiber has to work against. 

_ experience, which is olose on SO JMr* 
pracucal work under nearly all the djBerenC 
large water companies in England, and Mrane in 
America, teaches mo that of all ball valves in the 
market there are none to equal those reproaanted 
Figs. 406 and 406 vAtH proptrly habmetd mid 
it. I writo these words in italics knowing it 



HOW TO HAXS A CHEAP LATHS.-ZL* 

The Fr&mawork. 

OW, our patterns being at the foondar'^ we 



N°. 



will lake advantage of ths oppartant^ tbos 
anorded to moke the standards and bad. With 
reference to the choice of wood for the bod, a 
word or two will not be out of place hve. An 
iron bed suitable tor a lathe of this siie wduld, 
when cast and planed, cost between two or three 
pounds — a considerable item. It may, cartainly, 
by a vast expenditure of preciona time, be filed up 
traly, in which case the only outlay ioaundiathe 

S:ice of the rough casting and the necsMUj files. 
at for the ordinary run of home work, \ wooden 
bed is quite as useful as en iron one, and tli« 
lathe I am describing ia very much supoiov to th6 
average speoimena of such wood tomera' lathas »» 
I have seen. For wood taming alons itisfoited 
admirably, and it is also, if properly mads, rigid 
enough to pomiit of the use of a slide nst in li^t 
metal work. 

Hut if an iron bed should in tone cans ba 
deemed more deainiblc, it might even then be 
preferable to muko a wooden bed in the first plaoe, 
and at some eubsequont period to transfer the 
poppets to the metJil bed, for whidi they are 
equally well adapted ; the gmtification dt nnng 
the lathe would not be ao long delayed, and the 
filing of the iron bed could proceed at leisure 
intervals. 

In tho selection of the most Bailable wood, let 
us choose between oak, beech, or birch for the 
bed, and birch, pitch pine, or red deal for the 
ttandards, taking that which is most etsUy pn- 
cnnible. Say we fix on rod deal (|uartering for 
the latter and oak for the former. Two 14ft. 
lengths of Sin. by 2in. quartering, quitd sonnd. 
will be required for the atandanls. The oak, 
BO small in quantity, had better be bought 
at a carpontci's shop, instead of at a timbar 

r], in order to seouro a bit of old stuff; 
oak, if not thoroughly seasonod, will become 
warped very badly after a tew months' ei^onue 
ot the grain. 

For the standarda we require two fcuoM like 
Fig. 10. Prepare four pieces (two for each 
frame) finished to 3ft. by 3in. by 2in., Pi^. 11, 
A A for tho sides. Two pieces, 2tt. by Sin. by 
2in., U tor the bottom. Four pieces, 1ft. 21in. 
by Sin. by2in,,CCtor the cross bora. Mark 
and cut mortises and tenons to dimcnaionB indi- 
cated (Fig. 11). 

t>hall we prcBume that all who read thia article 
know exactly how tu malio mortise and tenon 
joints':' Scareely bo. perhaps, Mortiaea and 

that is 



s, thei 
». a B 



tho ordinary marking gKuge, the 
of the two, aa well aa tho besid, 
being capable of adjustment independently of 
each other. The amout ot separation ot tha two 
cutterB being udjuated to the required thickness 
ol tho lenon, the head of the gauge is 9et in such 
position that on being slid alongthecdgeof the 
wood, tho tenon is marked at its proper distance 
from the face.- The tamo gauge la used tw the 
ortise also. 

Hore our tenons will be Jin. thick, and in the 
centre of tho stuff. So the cutters will be act to 
}in. by the screw at tbe end of the stem, tod 
the face of the head |tn. away from tho naartit 
we don't possea a mortiae gnog* *« 
marking gauge intt—d. Bad take a 

mark the tenons, and cut down tb«ir b«a^ ka^ 
ing just a shade outaida tha UiNf, ^rilk • wa 



313 



ENQLISB UECHANIO AND WOBLD 07 SOIENCE: No. 073. 



Not. 9, 168S. 



tites OQ tl^e underaiJe of Uit lutuk miJ, and in 
the Flanilaids. One end only ut i.tiOi ciingontil 
can tx: Sxed uL flnt. Lot that he the end 
Attached to the stnodard. Wlitn )>oth diagonals 
are tliiin fixed, hrtng the hack rail dom on the 
treo ends, aiiJ Bicure vilh a utout fcrcw, in 
addition to ibe clued and morliacd joint. 

The tool hoari nnd rack wuiild only be in the 
w^j if wo m^de tlitm now ; ju^d &a our tastings 
are come home from the founder, we ahall prefer 
to leave the remuining odds and end« of woocl- 
work for the prcBtnt, and commence fitting up. 

Two 14ft. lengths of quarierina at 2d. per 
loot run "= 4b. 8d. ; two pieces of dry oak — 
ahnoat a favour to get — say '2s. earh, Sr. M, 
Ten ahillingB, then, wm cover the icst of timber, 
including the three stretcher strips. 



B 



THE DIALTFE TEI.E8C0FS.-II. 

Ky W. BKAiiiiVHY. 
Y the use of formuliO eimilar to Jlr. Beverly's 



Hard crown object-glass, aperture 4in. clear. 
Foona '■Din, Egui-convei, each radius 61'2. 
Comclors, hani crown aod dense Bint, apertn 
:iin. clear. 



Flint lens, U-con cave, radii .. Jh-i I 
iV-ib i 

Correctors 30in, bshiud t>bject-gLua. 

It miuti be obacTvcd that tbcae calculutioiu 
lake into cmsidoration central abenHtion only : 
hence it must not be expected that the curves 
thay furnish will be altogether the best. In the 
dia'yte there is ui'i{lL'ntIy a complication of 
eiTora, which wUl probably yield la no formulie. 
But one of these im perfect ihqh must be notiied — 
viz., dihtcrtion. which may be regarded aa a 
compound species of aberration. CoddJngton 
iitM given fonnuhe, whetrebyitmay be eliminated, 
hat the process is far tot. complicated to be re- 
prodnc'd here ; however, the m:iin parts may be 
Bcalt with in a very simple maimer. 

Thus BflpposinR we have a single convex lens 
A E, and the mys from an object at C arecon- 




from the lens— that is, aa J is to t, it wc call 
EC and fD, i and e reapootivoly. Now the 
tangenta of Iho aue'"' HCE and KDF are 
nearly in the invorse tutioof ito e. Thoywould 
bo »o eiattly, if the points H and K were equally 
-distant from the axis ; but this is not tJie case. 
Produce C H and D K lo inliraect in i, and drop 
O I sqaaro to 1) ; caU angles H C E and K D F, 
X and y respectively. ITien the ratio of the 



Kow it is ovldcnt that the point* G and D are 
both Toriitble : the first depends on the intersec- 
tion of the incident and omorgent lines ; and the 
seuiad is oSected hy the spherical ahetrstion. 
Hence, we must seek so to divide Ihe refraction 
between Iho two ar.rfacea, that the joint effect 
of these two variations may disturb the r»tio of 
Ute tangonta aa little as poasibte. Or, we may 
say, that ratio of surfaces is the beat which gives 
the ratio of the tungenta ncarcj^t to ^ : r. So 

fhatif 









wfl TEquire a lens which shaJl miike the vjiluc of 
V the smallest possible. 

In the ordinary object-glass, it is unneoessary 
to take into account the effect of distortion, 
iemoBe the ratio of focal length to aperture is 



too grcrtt to allow ecceotric.' refraction to ahow 
any evil elEect bcvonii the ordinai-y spherical 
error. But inthedialytethis isotherwise. Even 
if distortion is not developed by the objective, it 
must be by the correctors. 

With regard to a single lens, Coddioglon has 
shown that Ihe best effect is obtained from it by 
making the surfaces as !) to 19, or say as 1 to 2 ; 
and even with an equi-convex, the factor V is 
very little increased. Passing on to the separated 
combination, we cannot du better than follow the 
same author in the resulta be has deduced for the 
Huyghcnian eyepiece. ~^^ 

In a combination proportioncil ae — foci 3 to 1 ; 
Bcpamtion 2— he gives the following values for 
V with diifcrcnt sets of lenses : — 



IstleuB, equi-oon 
Both lenses pta.-( 



l: Sod. convexo. plane, V = ,,;,. 
■x; 2nd,eqiu-oon*ei, V = — ,;;,. 



From these it is jiluin that the first combinution 
giroB the least outstiinding error ; and although 
tJie dialyte is not exactly similar to the negative 
eyepiece, yet there is a great similarity between 
the two, so that we shall probably not be wrong 
in assuming thiit the beat arrangement for the 
former will work well in the latter. The dialj-te 
pair of corrui:t(ir» are generally ot equal and op- 
posite foci, which causes their joint clfect to be 
nearly imporceptible. We may consider tbein 
as resembling the second lens of the negative 
e}-epiece divided into a positive and a negative 
part. And evidently if we make the positive 
port a convezo- plane lens, its counterpart should 
be a piano- concai-c, so that their plane sides (or 
they may have s very shallow curvature) sbull 
come together. 

These conaiderutiona confirm the correitntBS of 
the plan followed by Proftssor L. Smith. 

^Vo must next investigate the proportion cf 
foci ncceBsaiT for the production of achromiitism, 
Iii't F and /be respectively the foci of the crown 
and Sint lenses : rf, the dispersive power of the 
crown glass and D that of the flint. Then rf D 
is the tutio of dispei-sive powers, generally 
denoted by <', and is always less than unity. 
With the same glass, the amount of dispersion 
is inversely as the lens' focal length — tluit ia, in 
apnir of crown lenses, as if, F: J'P. Now i{ two 
Icnsee, crown and flint, achioniatiHe, they must 
each give the same amount of diapersicjn in op- 
posite diiectioiiB ; or, wo must have " F = £> /: 
this is generally expressed by saying that the 
foci must be directly as the repoctive dispersive 
powers. If there ore several lenses of either 
kind in Contact, the same equation must still be 
fulfilled, remembering that F and / in that cilsc 
represent the united powers of each system of 
lenses. Thus, fur two crown and one Dint Icni 



it and the crown focus multiplied by t. 



Hence, when t is constant, the foci will vary 
directly as the squares of the semi-apertur^a- 
To apply the formuk to a triplet arrangement ot 
two crown and one fiint lenses, the second and 
third in contact, hut removed apart from the 
first, we must subatitute F / (P - •)= for F in 
the equation for a multiple combination. Then 
- .e get— 

leling aenu apertures, th 
being supposed of rqui 

If it ho a condition that the second and Ihird 
lenses are equal but oppoaite in focal lengths, 
F' disappears from the equation, and it be- 



'(W)-^ 



Thia would give a triple t-ombinalion something 
like the dialyte Icnsee, but requiring the three to 
be closo together. 

Next, we will assume that a crown and flint 
pair are so arranged as to be achromatic when 
sepaniled by a distiince i : to find the proportion 
of^foci necessary. Evidently the effect is the 
same as if we had a crown lens of the shortened 
focus (F - •), but with an amount of dispersion 
equal to that of the whole focus F. Let us find 
the dispersion due to the reduced focus. Kepre- 
Bcnting it by it, wc have :— 



: d: or ri- = 






F ■ (F- .) ■ 

And since thia is sufficient to balance the 
tive action of the fiint lens, the following 
tion is satisfied: — 

Or, if we subatitute t for if , P, wo get — 



■'-■ + fl±;.'/.-flr+/q. 

The reduced focus isameanproportionalbetwet 



Ji. -J- \/A [ ■^('-■'1-r.tf K 



2(,i - 



Equation {a) ia the ordinary formula for pro- 
portioning til' foci of the lenses of a dislytc : and 
though not absolutely correct, as indeeo are any 
of the simple proportions for achromatic fud, yet 
it gives in an easy manner a near approxinution- 
'Ilus is sufficient in an instrument which ii 
designed to furnish within itself the neceewry 
adjustment for elimination of residual etrurs. 

it docs not seem probable that anything more 
than central correition can be obtained from ths 
ratio of focal lengths. Eccentric chromatic 
refraction will neccssjirily show itself when the 
correcting comiTOund lens exerts its efiect iw*y 
from the source of error. A meniacua objective 
appears better sailed for causing less Itntitular 
ihromatism than a double convex ; but whethet 
un apparent advantage in thia way might not 
be more than counterbabinced by a difficulty in 
surmounting spheric errors, ia a point that can 
only be decided by practical construction. 

Considerable corrective power appears to lie in 
the form or disposition of Ihe lenses of the <^b- 
pieo.'. Both sir. Wray and Professor Sinith. 
alludo to the obtrusiveness of eccentric chro- 
matism ; the former says this was corretled 
by a pecuUar form of eyepiece ; the hitler gtt« 
rid of it by rearmnging the positions of the eye- 
piece lenses. We are nut told in what the ptiQ- 
liarity of the eyepiece tonsistcd ; but the tact 
that it can be overcome by a particular constmc- 
tion shows that the imperfection is not so eeriool 
as many might anticipate. FrotessOT Smith su^ 
"It is necessary to separate the lenses ol Ulb 
eyepiece considerably, to insure LOirettion 
throughout the whole field," 

This is a very simple way of improving the 
achromatism, and one which anyone can adopt 
with very little trouble. It is not easy to see 
why an increase of separation should have a 
corrective action on the marginal cliromatism ; 
but in tho passage of coloured rays through an 
arrangement of small lenses, many minute 
changes are induced which can only be judged 
of by their final effect. The nugntiva eye- 
piece is chromatically underconect, whiclL 
is obvious from the fact that the field 
lens would disperse the white ray into red, 
and blue rays, the former behind, the latler ; 
and in Ibia position th'ty are unsuitable for trans- 
mission to the eyclena. UcnCB, it would seem 



; oliwrved thit both in Uiii mi . 



similai fonaula. 



Ihtt both iu thif ami A pn ccdisv 



ichitli vuuld 



p the value < 
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irilh axuaples aifoided by ^dunc timei, 
and tn obedieDcs to preunt nAtipiial neceuiUec, 
lliBre it, however, one thing about all ikeae 
OogUMtittaiu wliich does not produce anmiied 
MtWaolaon, and that is tlukt all eumot win. 
Tban mnit be those who ate Srrt and Ihoea 
who are aeoond or third and those who tb last, 
■nd natiirallj snongh the lowrs feel more or leii 
dlnppoiDted. But all who try to win and 
fitfl are neverthuIesB gaioera. Though thej do not 
nin aU they denied or expected, t£ef gun some- 
Sung. The poet uj>, and iiafB truly—' 'Tie 
battel to have loved and loit, than neTer 
to have lored at all.' A dozen boyi may run or 
jimip, and tboDgh only one may win, all itiengthea 
their jnntele* and derelop their bamea. 80 it ii 
with the candidatee for the Cambridge and Oxford 
LomI Examinatione. A few get prises ; a few 
olben get oertiflCAtes or honouTnbla mention : bat all 

Fit the reward granted to honourable endeavour. 
would therefore say to the Euceentul ' be not too 
■latod,' and to the nnsuooeesfnl ' be oot cast 
down. The first school song I ever heard, or at 
all events the fiiit I remembOT, had this re&ain— 
'H at flnt you don't nuocced, try, try, try again.' 
If Ton have not succeeded to the measure of your 
aqiaotationi you may aucoeed better next year or 
the year followiug ; but, whether you win prizes or 
kaa tham, you will be better to the end of your 
UTBi for tlte trial. 1 cannot conclude theee few 
obMmtioiu withoutagain leterring to the benefit 
of snlTetMU education. Education is eaeentiU to 
Oaindiridual citiicn and the State. It is eniential 
on BMOttnt of the position weoccupy, the advan- 
tage* W« inherit, and the national an 1 international 
dntiat we have undertaken. There is and there 
wiQ be an incieoung demand for educated men and 
women to keep our industries going, and to moiu- 



hould have to have a shaft of upwudi 
7 so. in. in section to transmit 1,000 h.p., that is, : 
ashattot over 3m. diameter. The friction between 
such a shaft and lubricated bearings is well-known, 
'01 ; BO that, calculating the weight of the shaft 24Ib. 
per foot, we have power spent in friction about 
f>2.000 foot-pounds per mile, that is one-tenth the 
total power the shaft will transmit. That is, if we 
put 1,000 h.p. into a Sin. shaft, making 600 revolu- 
tions pel minute, we ough^ at t£e end of a 
mile, to be able to take 900 h.p. out of it. If we 
had to go farther, the sIes oI the shaft might be 
diminished 10 that in the next mile we shoalclagain 
lose a tenth, and it we repeat this prooen seven 
times, we shall, at the end of seven nules, have left 
about half the original power put in. 

It would be thought, perhaps, that a Sin. shaft is 
very amall to transmit so large a force : this is 
because the speed of 600 revolutions per minute is 
inconvenieutlj high for pnrpoees of employing the 
^wer ; but if it were merely a question of tnna- 
miaaion, it would be about the best speed. This, 
(hen, shows the limit of the eapacity of shaftsos 



woold thus be 100 timea as great, wUoh w<ndd 
exceed the eoonomical hmit ; bat iiot only thaory 
but proctioe has shown that power may ba aoo- 

looUy transmitted five times as far by air as by 

T — aomelhing like thirty ntilss. But On com- 
ing these two meaiu, one circnmstanee most not 
est sight of, and that is, Oiat getting the power 
into the pipe m the fotm of enmprssaed air, will 



paring 



coat twice 

water. This is a great advanf 
the distance is short ; bat * ' 
the greater efGciency of 
for this initial loss. 

'1 only be tronsmittad 



caUyw 



This is a great drawback, both as 



Turning m 



ofw 



I, these have a great 



ngatd these local examiuatious as amongst the 
neaoBury means to develop the mind and oharacter 
of onr people, and I trust that they will meet with 
abundant auccesa and thereby increase the educa- 
tlnnal irealth of the country, and at the soma time 
shed an additioaal lustre on those ancient seata of 
laarniiig— the Universities of Oxford and Cam- 
biidaaT) 



TEE TRAS8XI8BIOH OF BHSBOT. 

III.* 

By Prof. Obboknx REnroLM, U.A., F.B.S. 

{Coiicludld from p. IBl.) 
CIO tai I have spoken only of the conveyance of 
Cj power by means of ceial, com, or in one or 
other of the several forms of packed energy. To- 
night I oome to coneider the tranimisaion of power 
by what are more distinctly mechanical methods, 
and by ourrents along jiipesand conductors. These 
an us means by which power la almost always 
diltribated, i.<., tranamitted from theaotingagent, 
bait hone, vrater-wheel, or ateam-engine, to ita 
opaiatiim, idiatever it may be. la most cases the 
ffistanns t4 such transmission is so short as to be the 
subject of amoll consideratiou in determining the 
means to be employed. That is to say, tiie mama 
ate choaeu rather by their odaptahiliW to rowive 
and render up the power than by the etnciency with 
which they transmit it. Tbua,if wetakeanoralnary 
ndll, the shaft which receives the power fnim the 
cmgine is generally driven at that apeed which is 
bert adapted to receive the power from the engine, 
and deliver it to the machinery in the mill, wifbout 
eontfdeiing whether a much amoller shaft might be 
used if it were caused to run at a much higher apeed. 
H>ai, in a mill driven by an engine of two or three 
bnndred horse -power, Uie shoil which receives the 
power will generally be 6iu 01 Gin. in diameter, 

— ■- a it would be possible to use a shaft of 2in 

T if the efficiency of the ahaft were the oul; 

Uy object is to show the limits within which the use 
of each means is conQncd, hoirevcr Gt it may be tor 
its purpose. Taking fint the mechanical means, 
which are shafts and copes, we find that the poaaible 
limitato both tlieeemcaQa ore absolutely defined bj 

thestrength o* — •--■■' ■" -' -• - - 

M^piece of 



steel ropes, 

„ . ._ ahafts, for 

jiection vrill be uniform, the velocity will I>e 
uniform, and may be at least ten to fifteen timea 
lis great oa vrith shafts — say lOOft. per leiKind ; 
the rope is carried on friction pulleys, which may 
be at lietanoea of 600ft. or 600ft., so that the co- 
efficient of friction will not be more thas '015, 
instead of 04. Taking all this into account, and 
turning to actual results, the work transmitted per 
inch would be 1,600.000 toot-pounds per second ; or 
that a Jin. rope is all that is necessary to transmit 
1,000 b,p. in one direction : this would make the 
loss per mile only l-60th. But in practice, rope ' 
to be worked backwards and forwards, and 
tension in the backward portion of the rope mual 
half the tenaion in the forward portion. 1 
Lance from l-GOth to I-2( 
which would cause half the work to be lost ii 
miles. It we uae a bif^r 
ipsBd, then the ooeilicient 

fluoed to O'l, and the distance extend 

Experience with ropea is huge, and they have 
len found, without question, to have been " ~ 
oat efficient mechanical raeana of trai 
iwec to long dialances, but their use ia t 
rawbscks. The ropes wear somewhat rapi^y, as 
' also the pulleys on which they ' " * 



*rial. The a 
rial will ti 



imply the meanprodactof tli 
SHHW oriorceaeiiuK m the direction of motion 
tlie section, mu1li|ilieii by the velocity, so that, if 
the stress is uniform over the section, the work is 
the product of the ana. and intensity of strc! 
the velocity. 

In a revolving shaft, nither the stress ni 
velocity are uniform over the section, both varying 
uniformly from nothing in the middle to their 
greateatvalue on the outoidB; so that their mean 
product is exactly half the product of the greateel 
•ni— Ti^ giealeat power per square unit of 
mlt can transmit is naif the jnodnct of 
stress into the velocity at the outside of 



Oa^^ 



j-USSESSo-'S'l^ ""'^ ^'•'™' -^""^ 



ipes and sh^ts in the same wa^, bnt v 
cases consideratious of duiabilily j— 

meana being used efficiently for the ti 

small quantitiea of power to eonridacablfl di.. __, 

so that, with tbe possibility already memtinawd, than 
remains an opening for any means that wiU Soabb 
power to be transmitted emcientty in sanll quan- 
titiea, and such a meana we have in the flow of 
electricity along wires or coudiictors. In con- 
sidering electricity, we may well start with tbt 
questions— 1. Will electricity enable nstotiananit 
power in large quantiti« more efticiently than the 
foregcHng means ? 2. Will it enable ns to tnaaalit 
smaD quantities? These qucatioiia may b« Uron 
iB&nitelv answerad than UMy could a taw we^ 

X. Thanks to the experimenta of U. Deprai, 
) appears to have been the only one, out of all 
those who are advocating the use of elecfaicity, who 
has had the courage to try and see what can be 
done, we can now say with certainty that a cnrrent 
of electricity, eqoivalent to h h.p., may be ssot 
along a telegraph wire 1-G of on inch in diamatai, 

ten miles long (there and back} witk 

— __:penditaro of 2!) per cent, of tho power, 
because this has already been done. In order to do 
"-'-, it would aeem that H, Deprez has parfscted 
apparatus so as to havs nearlr rsaSbad the 
possible limit. Compared with inre lOM this 
meoue folia abort in actual efficieuey, as Ks^ra. 

.1 .;_ TOOS— 



permanent 
working mi 
while at Schaffhausen 



iteep indinei, and steam ploughs ; 
lausen thev have been und for 
mitiing power to coniidenble distances. 
iraing to the transmission of power along pipea, 
Ind the oondttions somewhat modeled, Tbe 
lula for the amount of power tnuisnutted by 
water is the same, namely, the product of the area 
if section into Uie velocity. But the resistan- 
ihejt different laws. In Uie oaae of ahafts u 
ropes, we have seen that the distance ia aubjeet 
ui absolute limit. 
In the cose at fluid in pipea this ia not so. I 
atter how long a pipe may be, if there " 1 

leakage, water would flow along Vt- -' ■ 

' rel of its surface ~ — "■- - 



pipe until the 



it the rate of flow would dimiuiah with the length 
d diameter of the pipe. Thus we ca~ '~ 
power through a perfectly tight pipt 
small, and however long ; but wheu v 
consider the gross power that can be t 
through a given pipe, with a given per- 
toaa, tbe question is different. Oivon the aize and 
' rength of the pipe, tho gross amount of power, 
id the percentage of loss, and the limits are fixed. 
Thus, taking a ]2in. pipe capable of standing 
«!. it... I..— ,-., * itting 



first iocr 



;. We ahould I 



thua bav 



■e fell to 7001b.- 



half tho 

- .. say that 

seven miles is the absolute limit, for with a 24ir 
pipe which would cost f ouc times as much per mill 
wa could transmit tlie same power thirty times a 
tar with the same loss. The cost of laying a ]2iiL. 
pipe for aeven miles, however, would probably be 
as much aa even 1,000 h.p. would stand ; while a 
21in. pipe for 200 mQea would be out of all pro- 
portion. Then there ia tho consideration of leakage, 
which, although very small for short lengtha, is 
lacgor for greater lengths. 



at pre, 



mica! 



Umit of hyiii 

differout. This flows so much easier than water, 
that the cost of transmitting the same power 
through the same distance, with the same loss, 
would ba about 12 per cent., or, at the same cost 
par mQa, the air may ba tranaiiutted 100 Mm— as 
far witb tbe mim Vm. Tba bA^ oMl, VnravBc, 



the form of 



-etkeqi 










Id Denai, 
« laqomd; 



ema a rope. With the moving ropa tl ^ 

lie is only 11 per cent,, while with tba alsotrict^ 
was nearly 6 ; so that, as regarda wdgbt ol con- 
ductor and eflidenoy. the e' ' ' ' -■— ^— s- 



euds, in getting the power into and oat of the 
rope, 2\ per cent. : whereas, in II. Defmi'a sspaii- 
ment, 'Si per oent. was lost in tbe elactric macbmstT 
alone, which is very small as such maobineiy goes. 
is is not all. Noaccountishen taken utlM 
power in the transmission to and bom tbe 
electric machinery — a matter which is, I believe, 

much under-estimated. 

iG machinea made revolutions at 1,000 and 700, 

much too high for direct connection with either s 

ateam - engine or any mechanical operatoi ; the 

— rcr, then, hod at each end to be tranainilted 

ough gearing, or a syatem of belte. And sup- 

dng this alteration of speed to have been flvs if 

at each end, experience tells us that a Iom at tt 

itlS per cent, must ensue. This loaa was indeed 

apparent, for the dynamometer was conneetvd with 

the machine with a belt, which showed a loaa fnai 

per cent Taking fte 

... _.. p^. .enl. of the work u 
couldhavi 



has the 



which might have been lealisa^ witb wire lOps 
' — —■'- — "•-, aet off against this, eleetiiotj 

advantage in the conductnbamg 

u^<;u, luiu lu the fact that it is likslv to be, if aa;- 
thing, less costly and more efficient for small qnaa- 
titios of power than for larse. "Theae advaotsM 
will certauily insure a very large use for electiiatT 
ia tho distribution of power, particularly for hign 
speed machinery. 

There is yet another means of communioting 
and distributing energy now coming rapidlT into 
vogue. This is by the transmisrion ofeoal gas 
along pipea. The distaucea, often many milBe. 
through which the gas is oftea tnuumittad betofe 
reaching the euoine, are such tba^ with any other 
means of distributiug power, would conaidoablj 
enhance the cost of the power. But in Mm case of 
gas, it doa not appear that theas Ai^My,^^ ma at 
all a matter of oonaideration. Thia may ba at unoa 
explained. It takes abbnt ten cabio (oat of gas to 
develop 1,000,000 toot-poundi in a gaa-ai^inw, 
whereas of air compnMed in tha wdman waf fl 
would require something lika 140 cnUa taattayiaU 
the same power. Hanee tbe "— tinti-T eart ol 
transmission is tb« eoat of liaawulltM t« sitfe 
f *at at gas against Out of 1«0 «aUi iNlafMK- , 
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tion to the lubieot, &ad rsmarki that tha quutity 
of c&tfichu to DC used necessarily varies acconUng t49 
the propertieB of the (ced-water. He considf- 
however, Uiut the placing of 
_. ..^•...,_ ^^^^ (j,^ jj. 

lutiDus aJiTjiay loriQid eiteuds mostly to coiee 
where the tliickness iras ^iu. to {iu.. and by a care- 
fully foUuiriug out of hit n-ceipc, ha maiatains that 
the mcrustiLtioii Booii 1>ecomes deta^-'hed and tloats 
in the n-ater in pieces ahuut the aiie of a holf- 

Tha catechu at &nt makca the water of a deep 
red colour — as may bt noticed by the gauge glosa 
I — andiE this shade is aat produced a further quan- 
tity of catechu must be added. lu a, few days the 
dusolTiog of Um Incriutation will have been com- 
plete. At this time— or in any cose before the 
water ho* changed from deep red to bright red— 
the boiler is put out of action and ia cleuuaed from 



After the flnt addi 

necouary, fur aa sqqu as the catechu is saturated 

with the iucnirtation the sinJdng of the floatiug 

ui Tariouii parts of the boiler. It is therefore 
BUKgosted to postpone the adding of catechu until 
eigbt or tea days before the cleouAing of th^: boiler, 
can being talon that a suJHcieut quantity of catechu 



taps, Ice. He CO 

added to the feed-n-ab-r whea it ia hot. Sutnt 

. pouods of Ciitechu should be placed in a strong ilrill 

higi which idiould he fastened ' ' 

covered by the feed-wjiter, tfa 

lolTcd. If the sack is emptj _ 

of a doep red colour, more catechu should be added, 
the bog being cleaned out tint. When the required 
deep red tinge is attained, the addition of catcchi 
eeowa, but is resumed if the water loses that shade 
or alae tha eonsequencce may be serioua. Should i 
be deaimd to give up the use of catochu, it ahotild 



Tbere are some descriptious of water w 
though not containing the aubstances which usually 
form incruatations, have other kinds of impurili 
Againvt these catechu is of no elTect. 

The cleaning otbuilera where catechu ia uaed 1 
to bemnre frequent, though less troublesome, tb 

, ing aubstance thicheniug the water. Tbe saving 
theboileiitselfia considered, however, to make . 
fOrthji circumstance, and tor the relative high coat 
of the substance used. A powder has, it isremarlied. 
been for aome time in use iu which catechu is 
u with other chemical subalani'ea. 



—nt E'igi 



ferred to la aaid to be the subject matter of let(^>n 
patent granted in 187-1 in the United Kingdom, 
vttidi pstentii still in force.— Ed.] 



USEFUL AJ D SCIEN TIFIC H0T£3- 

irikite Pllllnra for Teeth.— There are sererii 
white fiUiugi in use by dental surgeona which con 
tain neither mercury nor silver. ITiey are mode by 
miiiDs oxide of zinc with impalpable gloss-powder 
-rtnnalt prcnwrlioa ; oud just before uiiug, wht 



of deliqueaced chloride i 



iwder added tt 



is placed on a 



BClEHTmc HEVB. 

THE tiiRiouB rod atar which M. Trouvelotsaw 
for a moment near tho aun during tho total 
udipnu of May Gth last ia now recogniaod aa, 
\rithout doubt, Alpha Atiotia — at l^st, Prof. 
Kriigor, of the Aitronomiicht Xacbrieliten, aaya 
thitt ho hua a communication from Frot. Holden 
which practically aettlca tho queation, and tbe 
intra- Mercurial planet ia onco more undiscovored. 
Dr. Palisa'a small pUnet 228, discoTered at 
Vienna on July 19, 1882, has been named 
Woringia. 

The annivot«arj- meeting of the Royal Society 
'.'ill bo held aa usual on St. Andrew'a Day, Nov. 
hJ, when the following names will bo aubmitted 
nr election an oIBcera and council: — President, 
I'rof. T. II. lluxle\', LL.D. ; Tn^aurer, J. 
i:vanii, D.C.L., LL.I>. : Socrelariaa, Prof. G. G. 
Mokes, M.A., D.C.L,, LL.D. ; Prof. M. Foster, 
JI.A., M.O. ; Foreign Secretar)-, Prol. A. W. 
Williamson, LL.D. ; othor membcra of the 
Uouneil— Cant. W, Abney, B.E., Prof. \V. G. 
Adams, M.A., F.C.P.8., the Duke of AiotU, 
li.T., D.C.L., J. G. Bakor, F.L.S., T. L. 
lirunton, M.D., Sc.D., W. H. M. Chiiatic, 
Astronomer Hoyal,W.De la Rue, M.A., D.C.L., 
Sir E. J. 0. Kvana, K.C.B., Prof. G. C. Foater, 
U.A., F. Gallon, M.A., F.G.S., J. W. L. 
tilaiahur, M.A.. Sir W. W. Gull, M.D., H. 
^lullnr, I'h.D., l>rof. J. Preatwich, BI.A., 
F.G.H., Prot. CI. Reynolda, M.A., O. Salvin, 
JI.A., K.L.S. 

The death is ojinouncad o£ Pro!. P. T. Eieaa, 
ihe woU-known phvaitiat. Ha was tho flrat Jow 
idmittod into the 1 ru-ksion Academy of Suit 
'jeingcboaenin 1842. 

The death ia also announced of M. T.ouis 
Bniguct, tho lamoua horologiat o£ Paris, 
vas a diatinguiahcd mechanician and clectrii 
iind mntributod many important pa)K)ra to the 
Qureau des Longitudeu. Ho waa born Dec. 'ii, 
ISOi. 

Tho tetogriph wiro to the aummit of Ben 
N'evis baa been completed ; uud aa Sir. Omuiid 
K'ill by tho time thia reaches our rcndera liuvi 
iKttled bimsolf in his poat, those who wiah car 
tiavo ti'Iegtaphic meesagea aa to the state of the 
"eathcr ut the hiijhest point in (Ireat llritain. 

At a fjuarlerly menling of the Inatitution ul 
Mei'hanicel KiigineeTB, held lust week at llir- 
roingham, an interesting pa[ier by Mr. E. A. 
Cowuor was read, in ivhiuh the author doscribiid 
Ihe inventions of James Watt and his models 
l)resen ed iit Handsworth and South Ki 
Mr. Cowpor gives a list of 34 modela which he 
describes, and points out the improvements which 
tmvB followed on the inventiuna of Watt. Thii 
mper, when published, will hu useful to many, 
hr aa there U no explanation appended to th£ 
models, it is necessary to ciircdiUy examine them 
in order to read thoir meaning. 



Oct cuirenta. It boa been known for tome 
lu that with direct cnrrenta there ia a buu- 
ference of carbon lo the negative aide of the 
SLuncnt, and it the direction ia changed at 
jular but comparatively long intervals, the top 
uf the filament increusca in siae. With alter- 
»ting cuiTontt it is found that the filsraant 
rescn-es ita form (Uid thioknesa for a Tory long 
imu, but alowly become* more slender at the 

A aeries of ten lecturca on tbe diaeaaea of fteU 
ind i^rden crops, will be delivered by Hr. W. 
i. Smith, F.L.S., before the Institute of Agri- 
ultuTC, at South Kensington [Britisb Muaenm), 
luring ncif week. The lecturea will be folly 
lln.slratod. 

One of Mr. Webb's compound locomotive* 
-ect ally took a train of thirteen coacha from 
t^uston to Carliale, ascending the Shap Fell in- 
line! without aaaialance. Tho weather was 



The Institute of Civil Engine 



s of lec 



L^haniool Applica' 



isdurii 



1 Hei 



.X alternate Thiu 



Vl„- 



paste, mixed rapidly. It " self" very quicklr, 
Jorms a good temporary stopping. It ia ahghtiy 
itiitating to the "nerve" of a tooth, and should, 
not be inserted directly into a cavity in trhich caries 
has for advanced without placing a little aolutioo. 
of suttapercba iu chloroform over the region of the 
pulp. A leas irritating tillijjg is mode by rryn\ 
the same powder of oude of zinc with pyrophc 
pborio acid ; this is a more permanent white 
stopping. 

A vnfSYA^D proprietor near >'imes having had 
aereml compUiuts made to him about hia wlnea. 
Teqnested m! Barthi'lemy, Professor of the i'acultt- 
of Suencea at Toulouso, to analyse them for him. 
lu some of them a tuther large proportion of 
araenio was found, larger thjn the trace lometimef 
found In certain ted wines. The wine from one 
barrel tested contained no arsenic at all. and in thi>i 
iuatanoe the cask contoiniue the wine waa a nan 
one ; it hod not been previously used. The other 
banw* hod been cleaned after lise with " drogue,' ' 
lAieh) in point of tact, ia diluted aulphoric add, 
md the aolpbnrio acid of the central districts oi 
FiBne« ha> of late years contained so much orsenio 
UuAH. BartMlonyhaa sometimta lued it to obtain 
a tapplxot tbatoMtmal. 



r^^•«8J■, 



■ the t 
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ty evenings. The lecture on Nov. 15 will be 
' The Gonoral Thoor^- of Th^rmodvnamics, " " 
Prof. lte>-noldB, F.R.S. On Die. 6 " 
Generation of Steam and the Thermodynamic 
I'rinciples Involved,*' by Mr. Anderson. On 
Jrin. IT, 1884, " The Steam Engine," by Mr. E. 
A. CowlHT. On Feb. 24, " Gaa and Caloric 
h^ngines," by Prof. Flecming Jonkin, F.It.S 
On lluroh 2Q, " Comprcased Air and other Ito. 
irigerating Biachincry," by ilr. A. C. Kirk, and 
aa April 3rd "Heat Action and Exploaivcs," bi 
L«pt.A.Noble, F.R.d. 

In opening the class of engineering in Edin 
burgh last week, I'rof. FlccmingJi.'nlnn delivered 
1 lecture on Tclphcmgc, in thu uoiirw of which 
tie said it would provide the cho;ipeat mode of 
inland conveyance for amall quantities of goods, 
ind might enable axplorcra to roach tbe Korth 
Pole. Wo will give an account of the syatem 
shortly . 
The eloctric light was, lost week, employed 

ith much saUsfaetioo and success in the operat- 

ig room of the Ko]-al Ophthalmic Hospital, 
Sloorflolds. ITio " light" waa a pLitinum wiro 
incandescent burner in a metal ease, with a ieun 
front and a reflector behind it. The batten,* 
■ - "light*^ 

Dould bL 
carried about and held in any deaiiod position by 



speed ia not a had porfon 



food tor cows. Aeeotding to MM. Andouard 
and Dozounay, it docs not deserve ita reputation 
BS li milk- producing food. Their experiments, 
hun-evcr, were made with pulp which had been 
prcaen-od in a silo. Given to a cow in quanti- 
tic, of eWb. and than liOlb. a day, there was on 
iuiiiiediittc augmentation of 33 par cent, in the 
vieliiot milk : the richnoaa in casein andmioeral 
Siitts did not appear to be afFcctcd, the proportion 
uf butter was increased 12^. and of sugar 33} 
per i»nt. ; but children rcfuBWl the milk on ac- 
count of its flavour, and thu experimenters doubt 
wbother good- flavoured butter could be made 

We regret to record the deuth on Oct. 26, at 
Suuthsca, of th'- Kcv. Kathaniol Sladmon God- 
frey, 8.C.L., F.R.A.S., for twenty-five years 
Timr of St. Ilurtholomcw'a, Suuthsca, and toi 
miiny years an esteemed contributor to these pages, 
agf>d 6e. We have also to record the death of 
another contributor, Cyitain Jamea Steel, late 
quartermaster in the Iu)}*al Engineers, whicb 
look place at his residence, GleniJ von -villa, the 
Avenue, Southaniiiton, on Monday week. Cap- 
tdin Steel joined tho Itoyal Sappers and Miners 
in September, IHSi), und on iccount of hia great 
tiiHt.i for the in vesti ^ration of si-ientific queabona, 
coinliined with mathematical abilitiea of no mean 
ordiT, he was promoted by the late General Sir 
rhnrles I'oalcy, E.K., then commandont of tbe 
Hoyil Engineers' establishment at Chatham. 
ILiiing passed through the junior grades, thia 
worthy regimental non-commissioned offioor wa« 
inoiooled to sergeant-major, on the 6th October, 
1 »:,4. and performed tbe duties so aa to earn the 
respect of both ofiie<;rs and men, until the 24th 
ipf < Ictobcr, IStiJ, when he was commissioned aa 
qiMitcrmnKter. Cluai-termnster Stocl retired from 
ILu Royal Engineers on hiJf-pay in November, 
ISTU, and waa ^pointed manager of the Ordnance 
IMrip Depot in London, an uppuinlment which ho 
held with much credit, until he resigned it about 
ai.i yeara ago. In addition to Captain SteeUa 
scientific attainments, he waa an ardent m 
and a proflcient on the violin. 



TlkO Otto BuBine and Dowaon OsB.— W« 
understand that Messrs. Croseley Brothers haTS 
rcctntly mode a furtber test of the Isel coosmnption 
with the Dowson gas at their new works at Open- 
shutr, and that the following is the result : — During 
17 days there waa on average of 90 (indicated) horse- 
power, and R tons of coal were used, the fuel oMi- 
snmptton being aslowaa l-31b.,periDdicated hone- 
power per hour, although the power waa prodneed 
by sgveral engines. 

a communication mads totheLon- 



by Mr. W. Waldon, F.B 

wo an much nearer to cheap aluminium tluKi m 

liava been for a long time. A short timAla--' " 



says thia invention only relates to the prodnaliiB tf 
nuLydrona alumina from potash alum, laA U tbm 
method of obtaining this were 50 per oant. ohMBir- 
thaa that of U. PschinBr, of SoUndiM, II ^mH 
only cheapen alanunium by 5 per MnL .-'■ .'i 
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tekiDq into account tbe p m. of A deduced bom 

MMritliau obKrvaliioDs at Dorpat and PoulkoTO, he 
find* tLe mamncat of B rectilinear, and due to 
tbe p.m. of A. En mnstka, howcTer, that on thi* 
hypnthesui it is clifHcuIt to undentand how, tiuleu 
the tmall atar bs variable, it should hare been 
miiaed in 1R57 nnd IS.iS, bi the distance then wonld 
be cOD^eiabl; Isrgcr than in 1ST2, when the 

cording to bi> fniraulie, the minimum diatanoe vaa 
nacbed in 18T1'3, and ihe staii ought then to begin 

M. Perrotin has recently mcmured this curimu 
object with the Ir'iin. rquatorial by MH. Heurr at 
Nue: be givei 1980": 2*39": 1883 6 [1 uiq,hta). 
Sbaiigo to Bay, he iieea a fainter atar, 11*3 mag., 
with txaclin the eame {losilion anale, the diatanoe 
being only \-W. If Ihii star really eiiata, X. 24D0 
Jaons of the meat nmai-kable triplei known. Per- 
lotin anggeata that some of O. £■ eobeerrattouimaj 
lefai to Vaii new star^ and not to D.'a companion. 
O. £.'a ohaervatioUB, when he failed to aes or onlj 
aoapected 2. 'a comn, wen made with a power of 
868 on the 16in. retractor. It ii to be hoped that 
this intenating object wiU not be Deglected in 

Oct. 31tt. H. S. 



- p DSLFHiNi, r sauui^i. 

[22014.]-auiCEwrilingmy laat letter (21988)1 
haTO had two opportunities of meatuiing Del- 
phini. The J were nichta on wbich thme wai a 
great deal of foE, and the definition waa eiCBptian- 
Uly good — the Hneet I hare had Ihia year. Bat in 
a ahrat time the f<>g thickened to much aa entiiely 
to ooTer np the iky and put an end to work. 

The meuDTtmeuta were aa toUowa :— 
/jDelphini. R. A. 2031. Magi. 4'3, &7. 

P B m-ff. D = O'r (eat.) Ep. 1880-826. 

P = 192C. 1> = 0-3" (eat.) S^. 1880'829. 



it to be not far off the mark. 

I tried i Equulei the aame night ; but could not 
be rare that it waa double. 

Jevon J. 

St. Paul's Vicarage, AtnwJok. 



122016.]— AccTBTOitEii M I am n 



latiTe Engliah ingenuity and talent emplned in 
Adapting inetruments ai^d apparatoa, well known 
and cheaply >old in connection with other and more 
ordinary nsea, to the pDrpoaea of blowpipe an&lysij, 
ot jet been my lot to come acroaa auch a 
and ingrni'>uB adaptation aa this by Ur. 



J. f^ Letchi 

It ia, in few 

white, Tulcanite, children' 



rloeed fist, Bold in toyahopa tor 
3d. or 4d. each, into a blowpipe liand-bleKrr (!), 
and a very elficii'nt one Hr. Letcher baa made 

Althoagb, of course, incb a blower would not be 
inected to poeeceBthopoweTof leather bellowa, the 
fetnm of tbe elaatic bajl to a apheriul shape after 
■qneezlDg (which createa the atmoqiheiis in- 
dnngb^ being by no means bo vigoroua aa the 
Ontwaida force oE a. contained steel spring, or the 
moBcutar pulling open of hand (hoonmaid'a) 
laather bellows, nnd ocnseqnently the ' 
indrawn air and then of expelled "t hn 

tUmately less ; still, ' ^- 

p^ analjaia- as - 



: ordmaiTpnrp 
tbe Bubmnatic 



Dgpnnwr- 
g*(tfblow- 



iiia valies are placed in two Bmall tamed pteoea 
of boxwood inserted into the poles of the little 
elastic air-globe, and an elastic air-n«CTO~ 
oo*eredbyahairnft, is situated abonthaUwaj — 
apiece of vulcanised rubber tabing leading to the 
telsscopio staud for the jet and nosale, w£ioh are 






in a pinch, though the i 



A for 

— l)y boring 

the screw nearly at Uie base of the 

Hr. Letcher haa also been so good aa to send me 
a moat beautiful ly-fioiahed air-rtserroir Uowptpe, 
with platinum jet (Fig. 3, "Easy Lessons, *o.," 
Ted. XXXTII. p. I(i3, " B. M."), wUeh, 
othes appaiatua, I shall have "-- "' 



Jl have the plsanue and pride 
.oe, Italy, Switasriand, and 



[22016.]— I lUTs lately seen an in^eniona rajdi* 
_-ition of tbe ptopertieB of aimilai triangles, whidh 
seems worthy of a place in yonr paper. 



Hake a fine hole 






at the comei el the 



bythe'Dnke of Edlnbargh'a apeeia], I inoloaa 
ycra an extract from a note noaiVed by me 
this morning from Hr. Cockshott, saperiamdnnt 
of the line for the Great Northam. lb. Oockdiott 

•ays:— 

"We have not at any time ran a tisiD from 
Leeds to King's-crns in Uiree boun. H.B.H. tbe 
Duke of iEdinburfth has nut tnreUed cm our line 
from Leeds to King's-croas tor a oonddeiabU 
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Sdaht' I 



Fasten with a knot bebind, and attach alight 
weight, sooh aa a wire ring, at about 4in. frcm tlia 
hole, at the other end of thread. This is to act aa 
a plumb line. 

To uae it to measure a house, for instance: — 
Stand at a eonvenisnt distance, saj, 16 yi 



t, and lookSIong the top edge AB 






F,o.2 




which fou wish to ascertain the height. The silk 
thread wHl now hang as in Fig. 2. 

Look along the line on BC marked 16 yords, and 
the point at which the plumb line cuts it indioatee 
the height of tbe top of the building measured from 
the brtd of your eye. Add to ms the distance 
from yom ere to the ground, aa^, fift. Bin. 

Thna the height (d tbe buildmg, as indicated in 
Fig. 2, i« 9 yaida, ot 27tt. Adding 6tt. 6in., gives 
3m. Shi. as the total height. 

In maaaoring the horizontal distance (in this case 
d ta be 16 yards) from the building to the 



stead 



mod ta be 16 yards) from 
rfet, a ptnnt vertically 1 

[hted" mnit be taksnto 

if reading the divisionB as yards, they may 



It ia best to stand at a distance aboat equal to the 
height to be measured. For this purpose, B C 
abould be mode as long aa C D ; bat spooa forbidB 
my Tti«iring it SO in the nant«. 

I have been told that it was invented by a Mr. 
WoUs, a gardener under Sir J. PaxtOn. 

aiatton. 

BAIL WAT 8PBSDS. 

[22017.1— Wrm refetVDOe (o the letter of yom 
oorra^ondant "St Anbyn's " (latter 21970, p. 
ITS), asking for detafls aa to the jonrney of " thne 
hoiuseiMt^" between Leeds and Ung'a-oraas, 



The origin of this eitravai 

the (act that on Jane 2(__. ._ 

of JFa/rs was conveyed from Bmdjvrd to King's^ 
cross (193 miles) in 3h. 4Sm., inclndiug a stopnaga 
of 6 minutes at Orantbam (aa I waa mfontua kt 
the time in a letter from Mr. Cockahott). 

" " meeting of the Biitish Associatkn i^ 



.._ . .. of 1861 miles, ineiactlythrsshonn." 

He wiah, however, must have bsonlatliR toQie 
thought, for according to tbe SI 



Qreat Northern 

In the mean time, I think that however in- 
terestmg tbesa "parade" runs maj be, it ia of 



In a few weeks I hope to have published a little 
pamphlet containing details of speed, giadionti, 
&c., for all tbe express lines in the kdngdam. 

Cambridge, Oct. 31. B. Fozwall. 



THB AUTOUATIO TAOnUlC BBAXS. 
[22018.1— Hal I draw the attention of you 
readers to another danger of the automatio vamimn 
bnke in use on the Midland RailWBy. A fMtaight 
ago, two men were fined a( Leicester for lajaviag a 
tnin in motion. From the statements of paaaan- 

Cin the train, and alio of people OQ tM plat- 
1, it appears that the broke leaked off, after the 
train had come to a stop. This allowed tlw bnSer- 
spring* to reoofl, and more the caniaget, and thrae 
persons were thrown down in leaving the train. 
At a. previoos station a passenger had been thimn) 
down in exactly the same manner. Sorely soma 
strong measures should be taken to compel tha 
oomniny to remedy this state of afiairi. Not on! 
are trains constaDtly running past d 
and into buffer stops ; but here ii a cm in pauuuu- 

Sera being thrown down owing to the use of a 
sngerons appliance, wbich allows the power to 
leak away when it is urgently reqairod. Tha 
drivers aie punished for jerkin K the trains. Thia 
is most unjust, as it is not their fault. Soma 
montba ago, ini^wctorB were eent TOond to inqnire 
into Oiese cases of "jerking" the ttaini, Wban 
the drivers asked to be shown how to remedj thia, 
the anawet woB something to this effect: ''Toil 
most use yonr own judgment; I have not e 
hero to show yon bow it ia to b ' ■ - - 

yon that it hoB to be dona." 

show more dearly that those who ought tc 
do not know how to uae this apptianoe — an 
ance suppoBed to be for the satetj of p 






>e done, but to lidl 



Hub jerk ii 



^flirtly, to tha n 



DompiM tha teStc 
e laaUag off o< Aa 



Nov. 9, 188S. 
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brake on the carriages, aUowiDg the buffer springe 
to rebound. 

This compression of the buffer springs shows the 
want of power of the vacuum brake. Couplings 
are often broken owing to the use of a powerful 
steam brake on the engine in conjunction with a 
weak vacuum brake on the carriages. On July 13, 
the 11.10 a.m. train Leeds to Bradford (engine 
158), was stopped by the application of the broke 
by the guard. Since the steam bnUce cannot be 
applied by the guard, the motion of the engine was 
not arrested, and the tender coupling was broken. 
On Oct. 10, a coupling was agam broken on the 
6.22 p.m. Leeds to Skipton, at Armley, owing to 
the rebound of the carriages. On Oct. 25, 1.30 
p.m., Leeds to Moreoambe, coupling broken at 
Saltaire, from same cause— 3 mins. delay. 

Another source of danger has lately come under 
my notice. Engine '* waste " has by some means 
entered the hosepipe and stepped it up. On Friday, 
September 28th, the 9.30 a.m. Bradford to Skipton 
ran juuit Frizinghall station owing to this cause, 
eUthough the vacuum gauge on the engine thovea 
20ifi., thus indiealiMg that ail was right. On Satur- 
day, September 29th, 7.30 a.m. Bradford to Ingle- 
ton ran past Manningham from the same cause, the 
gauge showing 20in. On the same dsnr, the 11.20 
a.B. Bradford to Keigbley ran past Mimningham 
from same cause. The remarkable point is, that 
in all these cases the gauge showed the drivers that 
the brake was in perfect working order, and yet 
when the brake was wanted there was none. 

The ejectors can also prove a danger to the 
drivers. On June 29th, the 12.33 p.m. Seighley to 
Bradford was delayed 10 minutes at Shipley. The 
.nut of the spindle attached to the ejector handle 
blew off inside, allowing the ejector handle to come 
completely out. The steam from the boiler issued 
through the hole, and the driver had a very narrow 
escape from being scalded. The train was m motion 
at the time (hav^g just started), but the brakes 
were not applied automatically. Cases have also 
occurred in which drivers have been burnt by ^e 
flames issuing from the fire owing to the use ot the 
large ejectors. 

r think the majority of your readers will agree 
with me in saying that this Imtke is a most dangerous 
appliance, and ought not to be allowed to be used 
any longer. Meteor. 



9HB ACCIDENTS AT BETFOBD AND 
BBINNINGTON JUNCTION, AND CON- 
TINTJOUS BBAKBS. 

[22019.1--On the 24th of August a collision oc- 
curred at Ketford, on the Manchester, Sheffield, and 
Lincolnshire Railway, between a Great Northern 
passenger train and part of a coal train. 

Major Marindin reports : "Great responsibility 
is incurred by the Company in leaving a passenger 
line of such miportance running through a busy 
goods yards without the ordinary safety appliances 
of interlocked points and signals, and without the 
protection of block- working, which would have pre- 
vented the accident in this case." 

The Great Northern passenger train was fitted 
with Smith's vacuum brake, and in the Board of 
Trade return the ComiMmy states that it can be 
ajpplied by the guards ; in actual practice it seems 
that in the present case the euard had no control 
over this brake. The engine-driver does not appear 
to have been aware that the line was blocked until 
too late ; but the guard saw the home signal at 
danj^ when probably 500 yards away from it, and 
Major Marindin states : ** If he had had the power 
of applying the continuous brake, which is a most 
essential condition for a proper brake, he would 
probably have been able to stop the train and avert 
the eollision." 

Colonel Rich has presented his report upon the 
double collision which occurred on the Tith Sep- 
tember near Brinnington junction on the Cheshire 
Lines (Joint) Railway. 

An excursion train, from Doncaster to Liverpool 
and Chester, broke loose when running between 
Bredbury and Brhmington Junctions ^near Stock- 
port^, and the leading portion of the tram was twice 
run mto by the rear portion (fourteen passengers 
being injured). The Ime is on an incline of 1 in 63 
and I in 80. 

The passen^ train comisted of two engines and 
tenders, and nineteen vehicles, all fitted wiUi Smith's 
vacuum brake, but the vacuum brake-pipe was 
not extended to the front of the second ennue. The 
train was stopped at Bredbury by signal and the 
brake was in good order ; but immediately after 
paning the starting siffnal the driver of the second 
engine observed that the indloKteir on hii vaoanm- 
gauge showed that the bnk» waiout of oid«. It 
M a well-known fact that the TMiWDn,l«pha*s~'~~ 
in action, and tlienfoire omhm Mfwt * 
woAed upon alooff tnia ; ud 
where the broken £mwbar mm sidr 
be no doubt that tt waa biokw wkP 
checked at the BredboiTiiaiML f 

Colonel BichrqNHrti: "UOMl « 
had been of an MitomatieMnii fts 
probaUj, bave ben jmfrt il j 



applying itself to the rear portion of the train as 
soon as the brake- pipe was broken.** 

The general report upon the accidents which 
occurred during the ^ear 1882 has recently been 
published, and contains a long list of cases in which 
accidents might have been avoided bv efficient 
brakes, and also details of several which were 
caused bv the failure or unsatisfactory working of 
vacuum brakes. 

Mr. Calcraft states that the reports show ** that 
no svstem of working, however complete in itself, 
can be considered satisfactory or as fully providing 
for safety which does not comprise the fitting oi 
passenger trains with continuous brakes upon the 
conditions indicated by the Board of Tra^.*' It 
must be remembered that the conditions above 
referred to were laid down more than six years ag^, 
yet we still find the brake question in the present 
veiT unsatisfactory state. It ia perfectly clear that 
cernun companies never will adopt ^^ood brakes 
until compelled to do so. Under these circumstances 
it is clearly the duty of Parliament and the Board 
of Trade to protect the lives of the passengers by 
enforcing the adoption of safety appliances. 

Clement E. Stretton. 

Saxe-Cloburg- street, Leicester, Nov. 3. 

LANTBBN MATTEBS. 

[22020.] — Havivo received so many valuable 
hints from *' ours," I hasten to give what I believe 
will be of use to all who use the lantern. My 
troubles began in slide painting in making a suffi- 
ciently fine outline ; and this is how I overcame 
this difficulty, and hit upon a plan at once as good, 
if not better, than that given by Mr. Dallinger some 
time since of drawing on ground glass with a 

rmcil :— I first hunted up an old round table ; this 
painted a dead black colour, smoothing it oS with 
sandpaper and filling up all cracks ; then another 
coat of black, with plentv of turps in and a few 
pinches of vermilion to take off any tendency to 
Dlue in the paint. When thoroughly hardened, 
you have a circular blackboard, upon which you 
may sketch your intended outline. With a white 




A. Asbestos fibre chamber. 

B. Brum tube. 

C. Nipple. 

I). Pipe from diaaolTer to gas bag. 

£. Pmorated brsas to oontain the aabeatos in place. 



chalk crayon, work as many fine outlines as you 
think proper. I then from this took a negative 
with an mstantograph, usinff the 3}in. by 3^in. 
prepared ** lantern diy plates ''of Lancaster, givmg 
about five seconds in dull weather, and developea 
until the black table began to show the merest 
trace of darkening ; then I worked off and fixed 
and dried. I then had a most beautiful outline of 
the subject I wished, and done in one fourth the 
time it would have taken me to draw on the glass 
direct, and far better, and shows beautifully on the 
screen. Any amount of detail can be quickly done 
on the round black board, with the positive assur- 
ance that it will show well when ma^ifled. 

While thinldng over the various lights in use, I 
remembered being told, at a certam lecture at 
which I was present, that only one gasbag was 
used, and in thiat bag were two gases mixed in their 
ezploelve nroportioni, and yet the audience were 
aoi Uown 10 " mitliiueens." I unfortunately did 
wluft kind of boner was used, and beff 

whether a buzner coula 

(mum mixed in 

as ndlowe :— From 

ndtheUa^ 

• /r 



experts, and so always enjoy our 450- candle power 
lignt with uo danger. And if this is feasible, let ua 
hjf aXi means know size required for chamber and 
size of nipple hole, as weU as number of feet re- 
quired ill one gasbag to hold both gases for, say, 
one hour*i consumption. 
March. James Green. 



COLOUBINa LANTEBN FHOTO- 
GBAPHS. 

[22021.]— PEBnAPS other amateurs LeBidos myself 
have been discouraged at the ditllculty of colouring 
smoothly the skies of lantern photographs. Having 
failed in getting results to please myself by dabbing, 
stroking^ and many otlier dodges, I have now suc- 
ceeded m getting perfect gradation of tcme by 
pouring on a filtered solution of colour, previously 
ground up with ** medium," in an agate mortar. 
Pour it on very dark at the top of the picture 
aud fiow it down to the horizon, then back amin 
slowly, aud allow it to drain of! at the edse ; when 
the proper depth is attained, blotting off the drain- 
ings from the edge ; when dry, the outline of the 
horizon ia easily obtained sharp by rubbinff off the 
paint which has run over the border with a fine 
paper stump. Shoidd any dust settle in spite of all 
precaution, I make my clouds at the faulty part, 
thus getting rid of spedcs. This may be, after all, 
a weU- known dodge ; if so, I apologise for intrud- 
ing it in *' oun." 

Clapton. Gerard Smith, 2C.B.0.8. 

GBINDING AND POLISHING GLASS 

SPBOULA. 

[22022.]— I WOULD here call attention to a little 
error that has etcaped my notice. In my last letter. 
Vol. XXXVII., p. 600, line 23 from bottom. 
'* shadow" should be *' shadows." As to FigTl 
on the same page, though reduced in size from the 
one I sent, it is plenty large enough to use a scale 
upon to make the triangles by for any siaed 
speculum. As to Fig. 2, the wood engraver has 
omitted to represent tne pitch at the comers of the 
triangles seen in section, which pitch I refer to in 
p. GOi, as shown in Fig. 2. 

I now go on from where I left off in my last 
letter. I there supposed the amateur had his 
speculum rough ground, and fixed in the iinM/»lii«A 
ready to begin with the elutriated emery. I may 
here observe that * ' elutriated " is u m uch better term 
than ** washed," washing being only the process of 
removiog the mud aud dirt from the used emery. I 
forgotf to mention that for rough grinding, 60 hole 
emery is the befit size up to 8iu. dium., above that, 
40 hole is best, 60 and 40 hole meaning rei^MotivelT 
emery that has been passed through sieves with 60 
and 40 holes to the inch (in length). I must now 
tell the amateur how to get his elutriated emeries, 
aud how to use them. As my object is not tog[0 over 
again what others have explained before m our 
columns for years, I would refer the amateur to 
what I believe to be the best description of truing 
and smoothing, and an excellent mode of elutri- 
ating his emery in our obliging and alwayspraotioal 
friend ** Prismatique's " letters, Vol. XXXIV., 
pages 187 and 304. I believe almc st everyone who 
practises the work will have his own litUe modifiea- 
tionsof the general mode of doiug it, and, of course, 
everyone thinks his modification is the best. I 
will, therefore, give some general observations and 
practical hints on this part of the subject. Hie 
amateur who has worked out the hollow of his 
specidum, and edged it, will, if he has carefully col- 
lected all the emerv with a sponge into one vessel 
of water into which he keeps washing Ids sponge, 

" his six 




have enough worked emery to collect all 
sizes of elutriated emery form, this number beinff 
enough for his purpose. If he lets the emery settS 
for three hours or more, and then peun off tiie 
water down to the emery, he will have what is 
technically called *' sludge," aud it is from this 
sludge that the trade gets all its grades of truing 
and smoothing emerieb— they never buy it. But as 
some amateurs may not be able to get enouf h from 
their first sludge, " Prismatique " has kindly told 
me that I may here tell them that thoy con get lib. 
of what is called ''washed" emery for 4s., from 
Med way *8, Lloyd's- row, St. John's- street- road. 
London. From this emery the amateur can get au 
the grades he wants as ^'Prismatique" directs in 
his letters before referred to. Now, as there isveiT 
little wanted, I think the amateur may try to get all 
he wants from his own sludge, which, by the way, 
will continually accumulate with each sx)eculum he 
makeSj as in the trade. Now, one important 
thing m elutriating emery is to have plenty 
of water, especially for Uie amateur, wlien his 
sludge has accumulated, and there is another souxoe 
of error to those who have plentv of sludge. It 
is the accumulation of mud with the emery, whioh 
wiU prevent the emery from going down in the 
time given for each grade. This mud is the crround 
glass and the metal of which the tool is maoie, and 
¥H7 fine emeiy. It is highly important, then, that 
^"^ imatmir *fawtiwnw»>« the elutriations with com- 
ilffilj irltii slndge; to clean his sludge he 
tiro jhn<iy of water. I ma^ «.VBtfM^ "w:^ *^^ 
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more the better. I will ^to him what I consider 
the least safe limit for mm — those used to it may 
use less. A toacupf ul of sludf]^, when dried^ will 
weigh about 7oz., and wiU still about fill the 
cup. I have tried this experiment on purpose to 
have a haady means of judging ff)r the amateur. 
Of course^ to anyone who has i)racti8ed for years, 
he can guess near enough ; in fact, he gets to do 
all without much thougnt, and without any mea- 
soring ; but I find, when I attempt to describe a pro- 
cess, simple as it may be to me, it does not do to say 
to an amateur, *' put a little of this and plenty of 
that together, mix them for a short time, and then 
let them stand for a long time before pouring." I 
have to suppose the amateur is only learning, and 
has no experience to lead him to understand what 
a " little of this and plenty of that, &c.," means, 
as to quantity or time. I, therefore, have 
to descend to details that, to those who are 
farther advanced, may seem trivial and quite self- 
evident. I must confess that to write these letters is 
far more trouble than to do the whole thing. Well 
I have just said a teacupful of sludge weighs about 
7oz. ; now two teacupfuis of sludge, or say lib. of 
dry emer^ to each gallon of water, will be enough 
for washmg the mud from the slud^, more water 
would do no harm, would be better m fact. Now 
for the washing : I will give my wav : the amateur 
must have a sieve of r>0 meshes to the inch, it must 
be brass, so as not to rust ; he must pass his sludge 
through this. It is useful to press the sieve half way 
into the water below, so as to open the holes anil 
half fill the sieve, then tap the sieve and let the 
sludge run through, what will be loft on the sieve 
will nave to be thrown away as of no value ; of 
course, I have supposed he has roughed out with 
60-hole emery, as I am by supposition dealing with 
a 6in. speculum. If he rougned out with 4()-holc 
emery he must pass what is left through a 
.40-hoIe sieve, and thus save the unbroken 
down emery that would not pass through the 60- 
hole sieve ; then throw what remains away, wliich 
will be bits of sponge and bits of glass and (Urt of 
all Idnds. Now for getting rid of the mud : the 
amateur must stir up all the sludge that lias passed 
through the 60-hole sieve in plenty of water, not 
less than a gallon for every two teacupfub of 
slndge, or say lib of dir emery, let it stand for 
3 hours, then pour off all the water down to the 
emery at the lx)ttom, but not to pour any of the 
emery away. This will carry off a lot of dirty, 
yellowish- brown mud. Repeat this, filling up with 
clean water three or four tmies, or until, as '* Pris- 
matique '* says, the sludge, when stirred up. is of a 
chocolate colour. I always let stand three nours ; 
and " Prismatique '* corroborates this, and savs : 
'* Three hours will settle the finest emery when 
standing ; but if the sides of the vessel be tapped 
the whole of the time, so as to cause a scries of 
wavelets on the surface, the mud may be drawn 
off the finest emery in an hour.'* '* Pnsmatique '* 
further warns that great care must be taken, or 
perhaps much of the finest emery may be poured 
away and lost. This I proved to my sorrow once 
bv letting stand only one hour (without tapping 
au the time), and I lost nearly all mv No. 6 emery. 
I think, therefore, the amateur had better be on 
the safe side, and let stand three hours in plenty 
of water, and pour away. 

I wiU now suppose the sludge is tolerably clean 
from mud. The amateur has now to divide his 
sludge into six grades in the following way :— He 
must have not loss than one gallon of water to 
eivery pound of emery (those who are accustomed 
to the work may use less, but I recommend this as 
a safe proportion for an amateur^ ; he must first 
get out the 60-hole emery, as this is altogether too 
coarse for truing. This I do by stirring up the 
sludge in the water, but not with a rotary motion, 
and tapping the sides of the vessel for three seconds ; 
then quickly, though steadily, pouring off right 
down to the 60-hole emery, which will be seen to 
be at the bottom, with a little more, not quite so 
coarse, emery. All this I collect and put with the 
60-hole emer}' for roughing purposes again. I 
repeat this into the first vessel (cleaned) back again, 
after which I find my sludge is clean from the 
ooarse emery. We must now commence the divid- 
ing of the hludge into the 6- grades. I give below 
the times of subsidence used by Dr. Draper, 
** Prismatique,** and myself ; the times I use are a 
modification of what 1 believe the late Andrew 
Ross recommended : — 



and my series is a modification of the late .Vndrew 
Ross, merely bringing the series of times into a 
closer approximation to this law between the two 
extremes, 'Sa. and 60m., though in actual practice I 
find we need not be so ^urticular, so that we 
are near the proper time. I will now describe 
how I have practically carried out the elutriation 
in a way that will be suitable and easy for the 
amateur to follow. Let him take four vessels 
which I will call jars No. 1, 2, 3, and waste jar, put 
the water oontaining the washed emery into No. 1 
iar, stir up and let stand lOsec, then pour h(df into 
No 2 jar, fill up No. 1 with clean water, stir up 
and let stand 10 sec. ; pour half into No. 2 jar, stir 
up No. 1 and pour all into No. 3 : this is No. 1 
emery. Now with the sponge wipe out No. 1 jar 
and clean sponge in waste jar, .which should be 
three-quarters full of water, thus dean the sponge 
and wipe out No. 1 jar several times to make sure 
that it IS free from all No. 1 emery. Now btir up 
No. 2 jar and let stand 30soc. and pour half into 
No. 1 jar, now carefully and slowly, so as not to 
^luikc up the emery, pour the water out of No. o 
iar into No. 2 jar nearly down to the emery, but not 
letting any of the emery come over ; now pour all 
the ]So. 1 emery into a basin to finally settle, 
putting a bit of paper with 1 on it in the basin to 
show it is No. 1 emery, clean out No. 3 jai- into wat^te 
jar, clean the sponge well out and put it on a clean 
place, and never let it get to the bottom of the 
waste jar, or it may pids up some course emery 
and convoy it to some of the finer emeries further 
on. Now fill up No. 2 jar with water and stir, let 
stand 30sec. and pour lialf into No. 1 jar. What 
is left in No. 2 jar is No. 2 emery ; stir up and 
pour all this into No. 3 jar to settle while 
the next emery is being obtained, clean out 
No. 2 jar into waste jar. Now stir up No. 
1 jar, and hero I may observe the hand is best 
for this with the sleeve turned up, we can then feel 




No. 1 jar, there naving lieen plenty of time for all 
No. 2 emery to settle during the getting of the first 
lot of No. 3 emery; and No. 3 jar should al- 
wavs be kept quiet from one emery to another. 
Fill up No. 1 jar with wator, but so as to allow the 
hand to go in and yet not make it run over ; this is 




Dr. Draper.. 
Prismatique.. 
11. A. W^. 



Seconds. 
3 20 60 
3 10 30 
3 10 35 



Minutes. 
3 10 30 60 
2 5 15 

2} 7 20 60 



It will be observed that each series begins with 
3 seconds ; this I take is really to got £e coarse 
emery out. *' Pri8matique*s '* No. 6 is deposited 
in 15m., because of the tapping all the time, which 
helps to throw down the fine emery, and so takes a 
shorter time, so that there is not much difference 
between my No. 6 and " Prismatique's " No. 6, 
mine being only a little finer ; his No. 4 is what is 



left of the bought fine or "washed 



emer^. 



It 



will be obeeirved that the time for any particular 
emery is about three timee the previous nme used, 



emery. Now stir up No. 1 jar and lot utaud 2 min., 
pour half into No. 2 jar. What is left in No. 1 jar 
coutiins No. 3 emeiy ; pour all this into No. 3 jar 
to settle ; dean out No. 1 jar into waste jar, what 
settles in this waste jar must not be thrown away, 
it is only waste for the present elutriation ; it 
must be Kept for the next. This jar m:iy be the 
vessel into which the emery is w:ished f rem the 
roughing, and No. I emery wets; this will b<.' under- 
stood further on. We have now half the emeries, 
and all the amateur has to do is to repeat the pro- 
cess, only altering the time ; the water that is left 
containing fine emery that will not settle in the one 
hour had better be allowed to stand 3 hours, and 
then poured off down to the emery, and this emery 
kept, so that if the amateur has xnade any mistake, 
he will not have lost his fine emery. The emeries 
in the basins may be aJIowed to stand for several 
hours, or till the next day, when the water m.ty be 
poured off close down to the emery, the emery then 
can be put into covered vessels ready for use. 

The amateur is now ready to begin the grinding 
of his si)eculum in the machine— and to prevent 
scratehos, which I have noticed is a general fault 
in amateur work, I use three jars for washing the 
emeries off the speculum and tool into after each 
wet. I keep a separate sponge in each. On 
the outside ox the first jar to chb used, I have 
painted with Brunswick black '* R, 1 . " This moans 
that I wash into this jar with its own sponge, the 
roughing and No. I emery after each wet, so that 
the coarse emery never gete beyond this jar to the 
finer emeries ; on the second jar to be used there 
is ** 2, 3, 4, *' meaning that I wash these emeries off 
the speculum and tool after each wet into this jar, 
with, of course, ite own sponge ; these emeries may 
be called the . truing emeries for convenience ; 
thus, the particles of the comparatively coarse No. 
2 emerjr never get carried by the sponge into the fine 
smoothing emeries 5 and 6 ; on tne tiiird jar to be 
used for the smoothinjg ^emeries there is ** 5, 6,** 
meaning that into this jar \a washed these emeries 
after each wet, by its own sponge— the sponges are 
kept always in their respective jars, except when 
in use, when they are kept on the inverted lid of 
their respective jars. Why the amateur is apt to 
8;et scratches is, because he washes his. perhaps, 
single sponge, into a small vessel that allows the 
coarse emery to be stirred up each time the sponge 
is washed, and so some is carried in the sponge to 
the speculum ; and again, usinff one sponge, some 
of the coarse emery eets entangled from the begin- 
ning in its fibres, and gets set free by the repeated 
wasnings of the sponge during the various wets, 
right down to the finest cmeiy. Now in the trade 
a very large pan, or even a tub, oontaining many 
bucketf uls of water ia naed to wash the emeries in 



off the work and tool ; this allows the emery to 
settle below the influence of the surface disturbance 
caused \sy the successive washings of the sponge, 
added to this practice gives a dexterity to avoid 
sources of error; it is, therefore, better for the 
amateur to take too many precautions than too 
few, though it be at the cost of being laughed at by 
those in the trade. 

As I have explained before, it is important to ^ 
nearly all the mud from the sludge before beginmng 
the elutriation ; otherwise the emeries will not go 
down well. Now one of the great sources of the 
finest mud is the two last emeries, for these, after 
using with a plain tool — i.tf. an un^rooved tool^ 
become so fine as to be Uttle or nothing but mud. 
Of course, where grooved tools are used, a lot of 
emery gets into the grooves and does not get ground 
down. I should recommend the amateur to ose 
plain tools for though I believe it ii impossible to 
get so near an approach to a spherical surface with 
plain tools to begin the polishing with, as with 
properly facetted tools, yet on aooount of other 
advantages attendant upon the use of plain tools, 
and most of all that we must depend mially upon 
the polishing to get a true figure, I reoommaid the 
amateur to save himself the trouble of grooving his 
tool, and to use plain tools, which if he does, he 
can afford to throw away his uaed smoothing 
emeries, and save a lot of mud getting into the 
sludge he gets his emeries from. I am i^ebted for 
this practical hint of throwing away the two last 
emeries after use to our obliging and eminently 
practical friend, '* Prismatique, '"and I have the 
correctness of the hint confirmed in mj ootes, for I 
find I had tried this experiment. I odllected the 
used emery of each number into a ispanto basin 
of water during the grinding up*of a RMcnlum ; I 
let the emery settie and then examined under the 
miscroscope the average size of the emexy grains of 
each number of emery, and I found that eadi used 
emery had been reduced two grades: thus, for 
instance, No. 2 emery, when used^ had been 
reduced to the average size of the grams of No. 4 
unused emery : No. 3 emery when used to the size 
of No. unused, and so on ; so it follovithat No. 4, 
the last of the truing emeries, as I osQ them, and 
the last I collect when used in my second vessel 
marked " 2, 3, 4,** would be reduoed to the size of 
No. 6 unused emery ; therefore it is impoitant to 
kec'p this emery ; but No. 5 emery when used would 
be reduced to what No. 7 emery would be if we used 
sudi a number; but as we do not, we 
had better throw it away, for it has become 
practically mud, so No. emerv. when used, 
would become No. 8, which would only act as 
still finer mud, and impede the goLng down of 
other useful emeries ; anu so It follows these prac- 
tical hints of our true friend ** Prismatique** can 
be provod to be theoretically correct. There is 
another hint that he gives that I can bear testdmouy 
to : he says, '* The great need is to have purity to 
a great deeree, although absolutely purt emerj is- 
not so good to smoo^ with as that procured from 
sludge."* Another piece of interesting information 
I am indebted to our ever- obliging friend for ; I 
obtained it in this way. *' Pnsmatique *' vexy 
generously sent me a specimen of his elutriated 
emeries to compare with mine in their use, as I 
wanted to be able to tell the amateur how to get 
the very best, taking all things into consideration. 
Well. I tried them, and found that they cut bttter 
and longer than mine of the same fineness. This 
led me to examine them under the microscope and 
compare them with miue^ when the mytt/sry wai 
all revealed. *'Prismatique's** emery for each 
size was wonderfully regular in the size of its 
grains, and oomparatively very dean from mod, 
while mine was composed of different sizes of 
grains to a large extent, for each size of emery, and 
contained a considerable amount of mud, which 
under the microscope is very easily distinguished, 
when the emery is mixed with water and pot 
between two pieces of glass ; I used the animalcula 
cage. Of course I was anxious to know how 
** Prismatique ** got his so regular in size and clean. 
He very kindly explained that in the trade there is- 
the extra precaution taken of what is called 
** cleansing " each number of emery, and that it is 
done in the following way : Each number of emery 
is mixed with water and well stirred, and allowed 
to stand till the main body of the emeiy is down« 
when the suspended smaller particles and the mud 
are poured on into the tub or pan in which the 
sludge is collected. We can easily understand that, 
when all the sizes are together, tliat the larger paz- 
ticles will carry down much of the smaller emezy 
and some remaining mud ; but when each numb^ 
is put into its own water alone, it is free from the 
mass of the smaller sizes and their mud ; the second 
elutriation.or ** deansing.*' as it is called, is carried 
out under more favourable circumstances than the 
first elutriation; which accounte for the mere 
favourable result. But ^'Prismatique'* warns 
that great care must be taken with the fine emeries, 
and idlow time enough for them to so down, or 
they will be poured away. I think the amateur 
had better not risk ** deansing'* his emeries and 
instead, take an extra wet or two of each emerr, 
for I found that it took four or even five w«:t8 
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Mof the emen'es. I do not ; 

hua aiiil in hu twn letters iii our columna I hATs ' 
letoired to betoie. The quoutit; of emery to he , 
lued will perhapa be the moat difficult to gat at to 
the beginufli ; it Uitea more tor the couter emeiiea 
thau the finer tor each wot ; the rule bviiig to me 
no more thui can be kept between the ipuculum 
and tool during the grinding, and water enough 
added to make it into a paite, not thin enough to rur 
down the aidea of the ajiecalum during the grind' 
; 1 — . — .1. .!,„ gpeooi, 



Addeubtook Villa, Lore-lane, Stourbridge. 

TO -'F.B.A..8." ANS " fBISM ATXaUZ."- 
OFTICAI. AKD I.ANTBBIf TBAHB- 
PASXH0IB8. 

[22023.]— I xbcbt" I.E. A. 8." will notoonaiJiir 
my note on "Shiiduw T. Milage" a piece of 
impertinence ; it waa written on the da; hi* lemark 
appealed, and why it appears now I eaunot lay ; but 
I intended the woM " Kiev " to be acreen, audalfo, 
I laucj I wrote " reSeotion " in the diagrun 

I do anaure " Friunatique " that I had no iuteu- 
tioa of "lalfiTig a buUaeye in the way he aupposes ; 
but m; nhait, though burblesa, has not oltugethiT 
gone aatrkj, aince it hai drawn another letter. 
Begarding him aa I do in the light of an unbreak - 
able bulk of practical iutarmation, 1 shall draw on 
him ai long aa he will honour the diutt, and lest 
he quote the Hydrostatic Paradoi of Controversy 
(Wd leave me in oontempt, let me add that I do not 
write aa one having authorit}-, not to aee myself iu 
print, mnch.leastotriumph in argument; but simply 
to elicit facta. 

HeaajH " figuring to surfaces other than aphericul 
ha* alwaye been reeortsd to." Kuw I know that 
the grimung of Icnsei to curves other than sphtrical 
was attempted befon the days of Dollond and Hull ; 
moreover, I never supposed that, except in the 
earlieat days of achromatiam, the marrying proceae 
waa ailopti^d for " beat " prodnctiona, and not then 
for larger lenses, seeing that the expenae of a targe 
•ttock oi glass would have forbidden it. I mpposed 
one or other curve was reground again and again 
till it luited, and if, while the ratio of focal lengths 
wan correctly chosen, the radii for curing splierii-al 
aberration were wrong, a worker could only pro- 
duce decent results by curves other tban sphuiii'al, 
to obtain which he would find it nseessary to have 
a considerahlo " take "in one direction or the other 
on the polisher. 

DuUond, we know, did not gelect the correct 
<njrves to cure spherical aberration, so that hia 
filial curves must have been other than epbencal. 
Tullvy hod not a oomplote theory' to work from, 
and perhaps the same may be said of his work; '• 
but whiit I want to know is, did DoUond if</iA,T- 
att'i/ choose these spherical radii with tbe inten- 
tiun of producing ourves (ultimately) other than 
•phi^rical, or did he not rather, when he altered a 
curve, belLeve he only had altered its radius or 
produced a more correct sphere? Tho "t&ke" 
might even have been recommended as a mean& 
of fiiodudng a correct spherical cune. "Pris- 
matique" himself sa^^ their practice was to 
nnooth and repoliah ml a good result was ob' 
tained, and suppose the curves then to be spheri- 
cal, and emphaaisas this by sayiug that the old 
artistii did not worry about what the final currev 
were. »a long aa a good gU^s was the result : from 
which I should have infeired that when on testing 
they found a curve wanted a, "take" at the 
edge, they supposed the radius wanted uhoiteuing. 
Oundlach, too, assumes the use of spherical 
curves, or rather mentions no other. 

If opticians based their work on the theory, sami- 
one of them must have discovered tbe flaw in the 
tbeor]-. Who was he, then 'r Or do opticiana only 
use their ovm curves based on pmctical experience V 
We have the history of the theory and ita develop- 
ment pretty complete ; when aball we set (hat of thf 
practicei' It acems never to have been written. 
but has to be gleaned from the traditians of tht 
shop, accessible only to men like "Ftismatique." or 
infetml from the works of eld masters. If '' Fria- 
niatique" and "0. V." would undertake* the 
work, what a book they would make 1 

^fineeulum making baa fared better than o.g. 
giintUng. chiefiy because it has been in the handt 
of amateurs. From Ilewton downwards, all tht 



rith him, as Short and (must I add?) DoQond. 
lulley. and the o.g. makers. 

Practice and theory ars, natonlly, jealous of 
[heir honours ; but I don't think " Pnsmatique " is 
fair on Kewtou, n-hoae eiperimculs (iitt tliwrii) mis- | 
led him ; and, after all, if we except Hall, of 
Gssei, ofwhom we know little (an Hmntcur too). I 
it was not DoUoud, but Euler. a pure theorist, who I 
first called in quesbou Newton's . results on | 
'ktoj'ftlcat grormds, and so sorted DoUond on the 

Theoi7. of course, must have aomo facts to work 
with, and an accumulation of facts is of value to 
test and sometimes suggest a theory : but I fancy 
theory more often improves the practice than eict 
■■'TM. However, that is not worth arguing about, 
two should tie combined, aa in the brotherhood 
O. V.'' with our good friend " Prisraatique." 

Is there a good process for obtaining lantern 
transparencies direct i 1 know the nitric acid one. 
uid it is not successful in my hands. I sometimes 
Iraw my picture with white chalk or point on a 
black ground (autotype tissue), and photoeni;^ 
that : but though a wrinkle north knowing, it is 
not altogether satisfactory, save for maps, when 
the method, usiug a blackboard, or sLtte and chalk, 
is good. The mountains (usually a difficulty) come 
out capitally, and aro easily stumped by a fiuger 
tip. In ordinary eases, a wintbrush and ink, fol- 
lowed immediately by blotting-paper, produce 
L-ood results. Bow. 



BBATtHG BOILEB FBBD WATBB. 

[22024 .I—Tbe interesting description of Enpit" s 
ttaim boiler, in the £. U., points out the vuluc of 
lieating the feed water as a means of preventine 
incrustation : hut according to Calvert and I 
rhwaite, the boiling of the teed water has also a 
tendency to prevent the internal corroaion of tbe 
boiler plates; iu fact, the latter authorit}' recom- 
mends Uio addition to boilers of a separate vessel, in 
wliii'h the feed water is to be heated up to 2W 
Fahrifnheit.iii order, not only toprodut'e calcareous 
deposition, but to drive off the air always contained 
iu unboiled water. J. L. Tomlision. 

PBEPABINQ SABS WOOD 70B 
TUBKING. 

[22025.]— I rOL-ND the following ao useful in 
propariag pieces of very hard vrood for turning, 
that I send it to you in hopes you may Sud a place 
for it in your journal. As I hod a niunbtr of such 
pitcea. from 4m. to hia. in diameter, which bad to 
be S4imrvd at each end, I got some iron rings of 
Jin. thickness, which I turned up. inside and out. 
I bored holes in each of I'ain- and put a piuuhing- 
each, then nut a large face-plate and 
' ■■ ^- ■ ■ id alot 



take 



j-point on lathe. Having put a squared slot 
he face-plate, so that I could move the pin to 
in the fin. ring, I centred the wood and 
rOQnded it with tbe axe at one end, and put iu a 
suitable ring, then put it between the centres. This 
enabled me to turn up the end square, and by 
changing ends, the opposite one also, which I could 
not i£> l^ any other meaiLS. Poreater. 



A "PATENT" PILB. 

[K02i!.l— In reply to " L. B. B. 
p.lM), -■ — 1--III— 



(letter 



circular tUei 
Shops in one form or another. The simplest and 
best circular file for general work is an emery 
wheel ; but where the filings themselvee ore valu- 
able, it is quite common to use a disc of steel cut 
as an ordinary file. The crankshafts of locomo- 
tiveM ore cut out of solid fornngs by what are 
r<:ally ciroular files ; the only dinerence being that 
Uie teeth are separata to admit of being taken out 
and sharpened. If youi coireapondent will go to 
.ny decent toolshop. be, no doubt, will see plenty 
if circular flln if he will aik for circular cutten ; 
ill never replace hand files, as the work hoi 
ij ±^ *i.^ -..** — _i.;_i. — UBt. of ui.'cesaity, 
ited tc 



:o be held to the cutter, which 
be a Giture. Ko doubt if " L. B. 
flie off the end of a bolt on a locoi 



•, he would 



great 
Sludge 



... I Bhort alone, have freelj 

a their discoveries. What a list, putting 

And amatl together: Newton, Hadley. 

Sludge, Heischel, Busse, LasseU, Key. Furkisa. 
Woasell, Blacklock, Trdcman, Bell "Optica' 
Bricklayer," "Dictnms,'' and a hundred others 
None withholds aaght, save With, and be hiu- 
pnanised to odd hi* story. We cannot hope to add 
Mi. CoJviit's TumA *± Tuvflimt - hnt it is to ba hnned 



ELECTBIC BLEKSNTS. 

[22027.]— "VoLTiHETEB " altogether ipiores 
the argument about zero. It, however, pomta to 
a mistake in the theory of electricity being two 
incomprehensibilitiBs ; what they are is not stated 
m the letter 21b7o. Gordon says that the same 
law of potentials will not hold tor both static and 
voltaic electricity. Now what authoritiea has 
" Voltumeter " to support his viewaV Gordon 
does not. and Maxwell says that either tbe two-Huid 
orone-fiuidthoorymay be used to explain electrical 



p. 36, ke.) that the electricity is caused by 
mechanical toroe in the friction and anbsequent 
^paration of two bodies, and afterwards by the 
force required to place the electrified bodies in 
rarious positions with regard to conductors, by 
ivhich the effects of induction are produced. The 
force required is very little, and cannot be readily 
lierceived. It is, however, absolutely required to 
produce the static electiical.f orm oE energy, and this 
lorce may be observed in much grouter strength in 
the case of inductive electric macbinea auch as the 

It is, therefore, the difference between two 
poteutiala — that ia one of the factors of energy, and 
the quantity of electricity movable that is the othei. 

Maxwell is, however, an authority in my tavonr, 
iia he compares potential to tt'mperatura, and in tbe 
lUise of llu;ds to pressnre ; but he tails to perceive 
diat the electricity does not exist in the condnetora, 
:uid only in the dielectrics they are ia .contact with, 
lO be is drivan to conclude electricity is act of the 
iirdiuary law of energy because he (rents it aa 
t'listiugin the conductors. More modem authoritiea 
liave perceived this error^ and Plaute coududai 
from bis numerous experiments that electricity is 
propagated by mere mechanical vibration. This ia 
LU unison with the known effects of heat, light, and 
Honnd. I consider it is sufficiently proved that 
^electricity is a vibration of matter, as no other form 
df motion could produce mechanical force ; but tbars 
lire many who will not acknowledge it to be consct 
till further evidence is obtained. In the mean tima, 
the vibratory theorj- give? a perfect explanation of 
the voltaic battery, lud with regard to Mr. Crooket' 
iizperimentB, it must be observed that the electric, 
mechanical, or heat energy is propelled directly 
from the negative pole, just the some as light and 
heat in the cose of the radiometer. 

. J. SntcllCa. 

LBCLANCHE BATTEBT. 

t2202,S.]— Rev. J. J. M. Febby nukes mention 
ui letter 2 1L18.S, p. 192, of a special form of L<>clan(^ 
battery supplied to him by Mawson and Swan, and 
tie says "of which, I believe. Mr. Payne ia the 
inventor." I desire to correct the error into which 
Mr Perry baa talleu, as I am not the inrentcn of 
the battery. 

It was originally introduced for telegraphic 
purposes, and finding that it was well odaptea for 
the particular work of which Mr. Ferry speaka, I 
have recommended it to many persons who, like 
myself, have used it with pleasure and suoceas. _ It 
is a very convenient form of battery tor lighting 
the miniature Swan lamps used by mi:!roscopiata, 
istronomers, surgeons, and dentists. 

Some perwius have attempted to use the otdinaiy 
Leclanche attached to their house bells, and foiling 
to obtain the desired result, have said that it WM 
not posrible to do that which I asKrtad : hence mr 
reason for requesting Mr. Perry (when reconunni 



THE VOS8 ELBCTBICAI. ICACHINB. 

[22020.1— In the interesting description of flkii 
machine given by Mr. Frederick Cowie there ore 
one or two points npun which I sbonld mnch like to 
be enlightened. 

1. How can he, in bis fourth paragraph, recom- 
mend tliat tbe side bearing the thin gbm shanld be 
kept OS near as posaibk- to the revolving iiMc, 
whereas it is generally directed that tbe papeied 
aide of the indjcator-m this cose glaied with thin 
glass— sA ox fif mtfiKt the disc ? 

What is the supposed action of tbe thin glass* 
My small machine of 12iin. diameter has none, and 
yet works tairtv well. Does it increase the length 
of spark, wbicli , as far as I can see, in the Yom 
machine never exceoda one-third of that given bja 
Holts of the same aize ? Any contrivance to lengthaD 
tho spark would render the Vuaa machine neall)' 
perfect, constituting, as it does, on almost unfaiUny 
source of elecbicity in any condition of the atmo* 
sphere. 

2. In making bis condenser. howdoeiMr. CowIe 
attach the copper-wire loop to the tinfoil ooatingf 
His description is not i^aite clear, and leads to Bie 
supposition that he cements the outside plates of tho 
condenser by stripe of guttapercha to the central 

plate in the sa ■'"•' •—*»■- 

thin glass ove 



' Maxwell certainly concludes that electricity i. 
one of the factors of energy, and that potential is 
the other, but thia is an error which ha tails into 
becaun he takes no aocount in the enperiment* 
mentioned (" Maxwell's Eleottidt;, 1873,'' ^"^'-^ 



idedforthe 

I inductor. If so, the thickneaa 
would, of course, prevent the 
plates from adhering at one end, and I should think 
the weight of the whole would very soon draw tha 
wire out from between the plates and lacerate the 
delicate tinfoQ. 

Could Mr. Cowle say what ooriit to be the siRO 
of a condenser tor my machine? Revolving diae 
l'*}in., inductors on a circular disc. 

'i. Does Mr. Cowle mount his absorbing comb* 
(Germ. "Eiusauger"} on the glass pillars where 
the Leyden jars uau^y stand, or nearer the re- 
volving disc, and bos he a contrivance for ma k i n g 
them advance to or recede from the disc si 

i. wSo. i«wSo "■» WBia»>», «ft--«X 
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oonneotpd by a bar of obonite as in my maohine, 
which is one of tho cheap rimple con«iruction. 

The discharging bar, with its combs and bmshes 
is, I Buppoee, fastened to the axlo of the disc ; and 
I should be glad if any one would explain precisely 
how this part of tho apparatus acts. It must be of 
ffreater importance than merely to discharge the 
diso, as it is absolutely essential to the working of the 
Yots machine, which gives nothing whatever without 
ii, whereas in tho Holtz machine it merely increases 
the effect and lengthens the spark, and, indeed, its 
introduction was comparatively recent. The whole 
action of the Voss machine is to me very far from 
clearly intelligible, and altogether different from 
that of tho olecbrophorus ; whilst the constant 
change of jpolarit]r wnich occurs in mine at almost 
erary discharge, is to my mind most difficult to 
account for, notwithstandmg Mr. Sprague's elabo- 
rate attempt at explaining it in a former number of 
the"E. M." 

If we clearly undorstooil it, we should be able to 
prevent it altogether ; and tliis would enable us at 
once to accumulate a far higher degree of tension 
on the poles, and coosoquently longlthen tho spark. 

My machine with 12 Jin. disc will never, imder 
the most favourable circumstances, give more than 
two inches with Loyden jars atUichcd, while on 
sabstituting the Holtz discs I at once obtain a good 
clear six inches. 

Would it not be possible to design a double 
machine — a small Voss to supply a constant charge 
tottie inductor of a large Holtz machine, which 
itMlf would produce verj- powerful effects - the two 
discs to be revolved by tho same handle. We 
miffht then have a Voss machine with a disc of six 
inones supplying electricity to a Holtz with oue of 
86, bj which moans we should alwavs be able to 
obtam a spark of 16 or IS inches in length, as the 
normal length of the Holtz spark may, I believe, 
be reckouM at nearly half the diamctor of the 
disc. 

Were this possible, we might have, at a compara- 
tivaly low cost, a machine capable of producing the 
most formidable effects. 

Ethel OozLBtance May. 



HOW TO MOUNT FOB THE MIOBO- 
800PE. II.— FBELIMIXABT EXAMI- 
STATION OF OBJECTS. 

[22030.]— I NOW proceed to give some hints on 
the selection of objects and the preliminary ex- 
amination of them. 

Claui/kation of Objects.— K% to what to mount : 
almost anything may be mounted, so long as you 
get it not with man's handiwork on it, but beanng 
only that of nature— dean, small, and either almost 
transparent, or with a natural surface capable of 
being viewed by reflectc<l light. The objects for 
mounting may, accordingly, be either inorganic 
(elementary bodies, salts and other chemical com- 
poimds, ores, rocks, etc.) or organic; and the 
momuuo specimens mav, if thought appropriate, 
be distinguished by a brownish, vegetable by a 
green, and animal by a pink label. The inorganic 
will be intended either as examples of crystallisa- 
tion, or to subserve other purposes ; and the organic 
wiU be inte^nded as specimens of tissues, of organs, 
or illustrative parts of organs, or of entire animals 
or plants, or characteristic parts of tiiem. This 
ma^ serve as a rough classification of objects, 
which will help to mark off the ground we have to 
travel. 

Nec€uity of Pttliminary Examination : Crystal*. 
— Among toe most beautiful purely inorganic 
objects are cxTstals, which, when fairly transparent, 
may be tried with the pohiriscopel but before 
attempting to mount either crystals or anything 
else, it is necessarv to make oneself familiar with 
their behaviour when unmounted. The crystalline 
form is assumed by an immense multitude of bodies 

arhich are for that reason called crystalloids) when 
ey are deposited from solution, or from the liquid 
or gaseous state. The usual way of causing Ihem 
to crsrstallise is to dry a solution— generally a watery 
solution— contaiuiug Ihcm. Let the reader, then, 
before attempting to mount any cirstals. dissolve 
small quantities of various crystalloids m water, 
place a drop or two of the solutions on Bli<lefl, allow 
them to dry, either with or without tho aid of heat, 
and examine them without and with the polariscopc, 
both when dry and when in the act of ciystallising 
and drying. In this way he will see twenty speci- 
mens whore, if ho coiiiiued himself to mounting, he 
would SCO only one ; and any chemist whom he 
knows will give him for a penny or two a few grains 
each of a number of soluble salts, especially if the 
chemist knows ho is working at the microscope and 
is likely to bo a customer. CIdoride of sodium 
roommon salt), alum (potassio- aluminium sulphate), 
zerroeyanide of potassium, nitre (potassium nitrate), 
lump sugar, Epsom salts (magnesium sulphate), 
and the three kinds of so called ^triol— white vitriol 
or sulnhate of zinc, green vitriol or sulphate of iron, 
snd hJae vitiio} or sulphate of copper, afford easily 
oiftdiiuMe and not very dif&cult exsunplea. They 

J^iJ^ '^Z. ^'^^ iii^trate the ax evBtema or 
^itodaaeotM/ types of crjataUiaMUan. 
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The Monometric System — Salt and Alum, — Alum 
and common salt exemplify the first, the cubical, 
regular, isometric, tessiuar, or monometric system, 
of which the original form is the cube, whence 
octahedra arise. To understand this, take a square 
of soft soap, or cut a small square out of a largjer 
one. If exactly cut, it will be a cube ; that is, its 
six sides vrill be e^ual squares, at ri^ht angles to 
each other, and it will corrMpond m shape to a 
cubical crystal. Now make a dot exactl}r in the 
oentre of each of the six sides, and thrust, or imagine 
that there is a thrust, a needle from each dot through 
the oentre of the piece of soap to tlie dot opposite it. 
The parts of the tnree needles which do not project 
beyond the surface of the soap will then answer to 
what are called the three axes of the ciystul— three 
lines drawn through its centre in the direction of 
its length, breadth, and thickness or depth. These 
three ne^les, lines, or axes, will in the above ex- 
ample be (1) at right angles to each other, and, ^2) 
of equal length ; which are the characteristics of the 
monometric system. The edges or comers may 
now be flat bevelled, giving a variety of secondary 
forms : and, in particular, if each' of the eight 
comers is bevellea at a right angle to a line drawn 
to it from the centre, till the new comers meet at 
the ends of the axes, a regular octahedron, a 
figure with eight equal triangular sides, will be 
produced. Common salt ciystallises in cubes and 
alum in octadedra, in which salt may also be made 
to crystallise by oeing previously dissolved in a 
solution of fresh urine. It is not. however, to be 
supposed that monometric crystals are always 
simple cubes, or octahedra. The two forms may 
be combined ; ed^ or solid angles may be shaved 
off, giving additional faces. Some faces maybe 
larger than others, because they have been more 
freely exposed to the solution, or two or more crys- 
tals may grow together or interior (twin cirstals). 
The upper half of an octahedron, for example, ma^ 
grow on the top of a cube, or you may get a half- 
cube or octahedron. Analogous phenomena pre- 
sent themselves in the other systems, so that I must 
content myself with describing the forms from 
which the others are produced by shaving or flat 
bevelling, or, in other words, by arrest of growth at 
certain parts of the crystal. 

The Limetru System— Yellow Prussiate of Potash . 
—The dimetric, quadratic, square prismatic, or 
pyramidal system ~ in whicn the axes are still at 
right angles, but one of them, longer or shorter 
than the other two— is exemplified by potassium 
ferrocyanide or yellow prussiate of potasn, a com- 
mercially important salt, which the reader will find 
indispensable if ever he injects the vessels of 
animals with prussion blue. To understand this 
system, take a new, unsharpened, and circular lead 
pencil. It is a cylinder. Cut the sides till flat 
surfaces are produced, and you have what is com- 
monly called a prism — a hexa^^nal prism if six 
sides are left, a triangular one if there are three, 
and so on. The primary form of the square pris- 
matic system is a square or quadrate pnsm, which 
is, in effect, a cube prolonged into a square column 
— i.e., into a column of which the cross section is a 
SQuare. Again, the ends of the pencfl, or of part 
ox it cut off, may be sharpened, not round, but so 
as to leave each end with four equal triangular 
sides, like half of such an octahedron as was de- 
scribed above, and differing from it only in being, 
as it were, pulled out or pressed in. Or the two 
forms maybe combined, a piece of the prism being 
left in the middle ; or tne two ends may be cut off 
at right angles to the length of the pencil, which 
m^. finally, be bevelled in various ways. 

The Hexagofial System : Totassie lutrate. — This 
system differs from the dimetric only in that tho 
pencil must have six equal sides instead of four ; 
or, in other words, there are three equal secondary 
axes in the same plane, and having an angle of 60"* 
to each other, and a primary axis at right angles to 
that plane, and longer or shorter than the secondary 
axes. Such crystals, when in their simplest form, 
look like hexagons as seen from above, and like 
couples of triangles placed base to base when lying 
on their sides. Snow -crystals are of this shape ; 
and potassium sulphate, which, however, really 
belongs to the trimetric i^stem, often crvstaJlises in 
a form quite indistinguishable from the hexagonid ; 
as also nitre usually does. Such a figure as that 
described has 12 equal sides (if a prism is not in- 
serted between its two ends). If, then, six of these 
sides grow, and the other six abort, a rhombohedron, 
a figure bounded by six rhombi, may result. From 
the frequent occurrence of such figures (soda nitro, 
or nitrate of sodium, belongs to the hexagonal 
system, and crystallises in rhombohedra, which 
closely approach to cubes) ; the hexagonal is also 
called the rhombohedral system. A rhombus is a 
straight-sided, four- sided figure, in which the sides 
are of equal length ; but the angles are not right 
angles. Other more complex figures may also re- 
sult from bevelling. Thus, if uie hexagon has its 
sides doubled by bevelling, what iscalleda ** scaleno- 
hedron ** may appear. 

The Trimetric Systetn : Sulphate of Zinc, — Where, 
as in salt and alum, the three axes axe ec^ual, it is 



are both dimetric ; that is, two must be mearo ied. 
But in the complicated forms of the third system it 
is difilcult to recognise the axes. In this f omtfa 
plan of crystallisation, as in the others, the axes 
are adinic (a not, rXivi? a bend), that is, do not 
slant or bend towaids each other— i.e., anJd do not 
leave a greater angle one way than another. But 
they are all of different lengths, so that to maasnre 
the crystal, the three must be measored. For this 
reason it is called the ^trimetric system, aad it has 
also received the names of rhombic, prismatic, 
right prismatic, orthotypic, and isodinio. These 
names I give simply because a reader might find 
one of uiem used in one book and awothw in 
another, and might not know them to be eNqnivalent. 
The simplest form of a trimetric cratal is a couple 
of right four-sided pjrramids joined h^ their b a s ni , 
and having their opposite, but not their^ adjoining, 
sides equal. A right pyramid, prism, cone, 
cylinder, &c., is one planted perpendicularly on its 
biose like a new pencu, and not sloping to one side 
like the top of a hop kiln. A four-sidea prism may 
be ioterposed between the pyramids. Sidpliate of 
zinc ciystallises in this way m the cold, and so does 
sulphate of magnesia crystallising from a cool 
solution. This is also, as has oeec said, the 
veritable crystalline shape of nitre and sulphate of 
potassium, the hexagonal form noticed above bei^ 
produced by bevelling, which may be seen in dif- 
ferent stages on different crystals. In consequence 
of bevelling, rhombic and rhomboidal faces, faces 
with only two opposite sides equal, or quite inegnlar , 
are frequently met with. 

Thr Motioelinie Stfstem— Sugar, —These oyitals, 
of which sugar affords an exainple, are osually 
easily recogmsed by bein^ slopeo, snd doped in 
one direction only ; for while, as in those whidi are 
denominated bimetric par exeellenee^ the three axes 
are unequal, one of them is at ririit angles to the 
otlier two, but these are not at rignt anpm to each 
other. The sulphates of iron, sod&um, magnesiam, 
when first boiled down and then left to finish 
crystallising at rather more than blood heat, and 
zinc crystaUised at about the same temperature, 
afford other examples of monodime oyrtals, of 
which the last two are especially interesting, be- 
cause the sulphates of magnesium and sine also 
crystallLBe, as we have seen, according to the tri- 
metric method. The reason of the difEiienoe is that 
when crystalUsed cold they contain sevcUf and when 
crystallised warm retain only six molecnles of 
ivater 

The Triclinie System.Sulphute of Cbp^w.— In 
this system, all the three axes ineiine or bend, none 
o| them being at right angles, or, in e<^valent 
words, perpeudicular to any of the others. Bolpliate 
of copper, which is also interesting because it is 
dichroic, affords an excellent example. A didiroic 
crystal is one which shows of one colour when the 
light is transmitted through it in one direetioiLaDd 
of another when it is transmitted in another, such 
crystals as chloride of potassium, which is umjoo- 
metric, may seem to polarise without a polariseooe, 
and wnen they polarise the diohroism adds to the 
richness of the effect. 

I do not give the above as a full or complete 
account of crystallisation. I have ondeavmired 
merely to explain the general features of the six 
crystalline systems without technicality, and to 
illustrate each by an example of a conmion sab- 
stance soluble iu water, incapable of doing misdiief 
uuless the reader eats it, and easily examined 
microscopically. The examples are set at tiie 
heads of tho paragraphs. I have just been going 
through them again to make sure of them. For 
the material of the theoretical part of the psra- 
grophs I have used tlie artide crystallography in 
*♦ Watts' Dictionary of Chemistry.^' 

Many crystalloids, like sulphate of zinc or of 
magnesia, cr}'stallise iu two (or mom)^ different 
ways. They are then said to bo dimorphic or pdy- 
mor^ic. But, independently of this, no user of a 
microscopfi must omit to notice — 

DiJ/iruit cnjatallinf forms assumed by the fiomt 
body. — Auy ciystalloid, polymorphic or not, con be 
made to assume the following forms, which are 
modifications of the first, to wnich tho preceding 
sixfold division refers. 

First, the shape or shapes given iu books of 
chemistry and classified above. To see this, take s 
Uttle of the substauce, and add water to it till the 
whole is dissolved, obtaining as strong a solution as 
possible, riace a drop or two of this in the centre 
of a slip of glass, or, still better, of a shallow gold- 
size, or a deeper, cell. As the drop begins to diy, 
crystals will form perhaps round tho edge. They 
may be taken away, or placed near the middle, 
with a fine glass rod, and in the same way two 
crystals which by growing are going to touch may 
be separated. c5rystals form best from a somewhat 
turbid solution, since the partides which cause the 
turbidity give the ciystals something to start from. 
Notice the beginning of the crystallisation— for the 
orystals may be seen forming if the >tage is not 
tilted so as to cause the liquid to run. At Int will 
be perceived a minute mass with no definite ojs- 
talfine form. Watch it with the hiffhest powv 



soffident to measure one ; hence it is tiuat thie ^xf^\ wql cenTkiA \ «aA>3B^ qgytoilisiwg liqwt will beiMB 
system is nlled monometric. Thib MMmd liodL^lknx^ lU!\»9i w\^ m\ki^ wnd^att vgwSsa^ ^h\\ tewli# in 
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the neighbotuhood at the m&u, endently putiiig 
to it ID a dinolTod abils tbniugb the liquid, for Uke 
mua concomitantlT increues in Tolnma. Tho CTTI- 
tali will be iireguUily developed if all tlieir lides 
■re not aqiul]]r free to itceiTe theee odditioiu ; do 
not, tberatore, allow the liquid to become veiy 
■hallour in order to obtain Urger crjit&Ii, DDCe, far 
ordiiuj; microacopic&l purpoeea, it it uf ao use to 
bftie a crrttal lo uugo that the whole of it nuinot 
be bniusht into tocui at once. Dry up the liquid 
with tdotting pnper when the torn of the nyitalu 
nt near Out nutace— white thick otottiDB paper is 
the beat, and a torn edge sbsorha better than a cut 
I, and try tilting the slide or call in different 
Hoot, ao aa to inftke tho liquid run this way and 
uaaL, and roll the crystals ho as to prerent the 
(aoe next the glau from being stuuted. For angar, 
OM kthiokdrop of nrup on a bars alide ; for alum, 
bUowb tew drops of a hot saturated lotution tob«- 
gin eraporatiiiK on the hot hob in a deep sell. 

Seooodjy, if a more dilute solution— say fire per 
OBnt.— be used, oratbinoer drop be laid on the slide 
and allowed to dry without any of it beinf lemoTed 
b; blotting pnper or otherwise, modiflsdand flat- 
tened fonns, joiuod together, will appear. These 
may be obTiouslj- what thoj always are in reality, 
flattened and joined modihcalions of ths original 
oiTit«lline Bha|M, as with a not very thin drop of 
solution of acetate or sulphate of ooppei, u with 
sulphate of zinc and maf^esia, they may be tracer- 
iea like those seen ou the wiudotrs in troshr 
— ■--'-— But the original shape always 



biohraniate of potuh in Sib. of hotwaler, and when 
cold, adding strong sulphniio acid. The zinc is 
pUoed in the outw jar containing a saturated 
BOlntion of common salt, which is made by adding 
salt until the water can disaolve no mora. Five 
of theae cells give a fair current to a amall lamp, 
but the porona pola are soon mined — aometimes t£e 
bottom coining completely off. 
"-' '- make a, cheap battery of this description 
, the elements most be reveraed. In the 
, should be a largo surface of carbon in bi- 
chromate solution (adding; A few drops of snlphi 

^Kiious pot. ^ — '" "" 

cells coupled for intensity will be sufHcient 



itaalt; the t. 






B rectangular. 



quently rectangular salt or atum, iuh ici^uuikuuu, 
and those of clmic, or nou- rectangular sulphate of 
ooppar, are obhque. Or thay may be butteifly- 
like, as in sugar, since the crystals spread out in the 
direction in which there is tlio most plentiful supply 
of material. On account of alternations in the 
riohncas or poorness of tlio fluid (the aoiface of 
which may often be obaorved to form ridges before 
ayaiaUiaatloti commence*), or becsase of aggrega' 
tion of the CTyslalline particles in layers or in 
minute oral, leaf-like, or other masses, markings 
wQl^otten be seen in the crystal as it advances. 



drop run, and Dspeciallyif the drying of tha solution 
is acoBlerated by warming the slide over a spirit 
lamp, the above rhenomeua will be mingled with 
or replaced by otheis still more beautifnl. If the 
crystalloid is one which to crystallise will abaorb 
water from the air— a trial will deteimine whether 
this is the case or not— the slip may be allowed 
entirely to dry orcr the lamp ; a mere film of 
moisture may otherwise be left, or the slide may be 
breathed on after being dried. At flrst nothing 
partionlor will be soen : but, presently, scalea, 
shells, or shafts of crystallisation will appear, 
stuting from centres (which may be mode arti- 
fldally in some cases by touchmg the slide for 
an instant with a. £uo capillary tube containing 
water, and in others by touching it witii a 
heated needle), and radiating till they meet olhera 
from other centres, so as somutimes to form ron^ily 
hnogonal or sii-sided figures. Viewed vriQi a 
high power (through a covering glass), this 
anangemflnt loema to me to consist of innumerable 
little crystals pointing to tho centre, and placed end 
to end like little niugucts. Try sulphate of copper, 
tartaric acid, citric acid, and sugar (sepaiahiiy) - 
Irregularities in cooling or drying may produce 
twisted, curved, or wuve-like or floted forms, 
eapedolly if thi-y dry warm. The addition of a 
little gam to thu solution improves them in many 
cases; if somewhat niura in added, they tend to 
become hairy or wdolly. At flrst they may be 
quite smooth and fine from edge to edge ; but 
secondary agfpvgations are apt to form within 
them, poduciut; a broken appearance, with, it may 
be, a look of curliiii.'. like that of leave* as they 
wither. Sametimca circles form, with concentric 
markings, either iu or ritemal to the scales spoken 
of above. It hreuthid on, only tlio general HguiG 
of the original cirtlu is left ; hut new markmgs 
appear round its circumference, tho whole having 
the appearance of one of those crystals of car- 
bonate of hmo in gum or silica of which so much 
ho* been written, and being due to the same cause 
— crystallisation undtr difliculties. 

Fourthly, new forms (which, as in the other 
ease*, are, I suppose, only modifications of the 
primary one] pitscut themselves ou dissolving the 

crystalloid in gum of thf '' * 

obve oil. 

And fifthly, if the slide is overhsBUd or aUowad 
to dry too npidly, there ia no tinio for nnlir 
■ " ■ i.oii&git 



nystallisatio 






r,a ^»p ow<Uri 
trmaaiM On 



kU^ 



lamps of ^rapiite 
s pot. Inside the 
fed in a solationi 



oTiSt. "two at t£ea 
11 be sufBcii 
ly ordinary bell. If you do not wish lo sjinn tlja 
~ IS pots, place just enough salt to acidulate tho 
r— say halt a tesspoonful to eaeb. The bi - 
chromate will last a long while ; hut the euline 
solution in the porous pot should be changeJ once 
in ti weeks or two months. To keep a couple of 
porous pots in clewk water in reserve would l)Q as 
" " e impurities would soak out iu the 

.. coaple of those colls can easily be 

made op by experimental alecbrtoans tor neit to 
-othingin cost, as many have most of the nuiteriala 
quired at hand, 

■■ g, Oct. 30. 8, E. Kelr. 



CONCSBNINa LOOOMOTIVB BNGIHES. 

[2:U32.]— AooDBDiNii to Mr. A. Lnis, page 2K^, 
. ..e reaisnoce per ton of a train is given by tha 
formula 



where c is the velocity of the train in mil es per 
hour. Taking this as Oorrect, the total redstance 
of a train weighing W tons (which I suppose i>i- 



B8» feet per nunnte, i 

amount of work done in that time is 
1 202MWP + 8BWr' 

I would like some particulars as to nnmber of 
stiokee per ——--'- — ■"- ^- ^"" * -'- — -' 



W. John Ore 



. .._ mads by diflermt cUascs .. 

looomobves. I note Om expression given by Mr. 
Stretton on page 182, for the tractive force of 

■ — -_j ^^ lather surprised that ths factor 

rolved, as regards the ana of piston. 

athing in the tormola to indicate the 

rate at which the engine can move while sxortiDg 

the said tractive force. How is this nte cnl- 

nlated=' 

(juayside, Xeweostle. 



D0tTBX.BT8 FOH MI0B08C0PB. 

['22033,]— It has long been well known thut b 
smg two convex lenses in the place of a sin^i^lfi on 
'e may obtain a leis amount ofep"-—'"' -'- — ' - 

reduce the aber 
Thus Dr. Parkinson (•■ Optics," p. \ii 
Vol. III., Ed. 3) gives two exam{iles in which this i 
lid to t&ke place ; bat as he gives us no demon 
oration, or even any explanatioo of how "uch i 
bing can happen, we are left to receive it oij fiiith 
and perhaps ^ter all it is not very much to. ask u 
to believe it on the word of so great on au th:,. itj a 
Sir J, Herschel, from whom the eiample) 
I regret to find, however, that tho lorn 
has been used to ot ' ' " 



to obtain the c( 



had it not been that the formula atnvo spL.k, 
will beat tho atriclart loBting by a method v. 
appears to be quite unexceptionable. One if 
simplest forms, then, that con be proposed i -i v 
the doublet consists of two e — ' ' — 



jiair toinad towards ths eye. The spherical a1 



flrst with one side and then with ths other, 
towiuds the objaot, and I have often fancied 
that there is not tnily a difference in distincbieas, 
but also Bsansible, Uiough small, difference in the 
amount of coloonng, owing to Uie fact that the 
spheriol aberration is greater tor blue than tor red 
rays, causing what Ur. Bradbury happily namet 
" spberioo-imramatism." 

Ir. now, for one ot the convex lenses we tnliati- 
tulea concave one, we may reduce the spharinl 
abemtion to any extent we please. Thus, snp- 
pose one lens is a double convex, with radii in pro- 
portion ot & : G, the more curved surface being 
outward and toward the object, and the other a 
plano-concave, with flat side outward, and having 
a font length twice that of the other ; the apherl- 
cal aben*,tion will bo reduced to less than a 
hnndreidth part of the tint tens, and if, beeidsa thii, 
we make the ooucave ot flint glass, we shoold gsta 
pair trtikih should be poaiably t»e from abennlim 
of both kinds, though in the hitter case the spherioal 
abairation vrill not ba so well corrected as with 
common glass. W. a. P. 

I.SQA.Z. BBPI.IBS. 

[2S)M.] — TiLBOaoPii Wiaxa (621*8), — The 
querist has coufussd the Statute of Limitationa, 
which now gives 12 years instead of 20 as to real 
property, with the Prescription Act that deal* wiOi 
t)ie soqniailion of easements. I do not think any 
user — at all event*, nuder 20 years — can give the 
Post-Office authorities suoh an easement over the 
land of the querist as would prevent him at Isoat 
raising the wires. 1 should advise him to obieGt 
to the wire* at once, and require an acknowledge- 
ment bom the authorities that they are on his land 
by Ms leave, in which case tho 20 yeai«' user would 
not give any right. 

Poox-LiW— Wira'H MiiHTK^iscK (52160).— 
think the order mode by the m ■ ' • ' 

remain valid until rescinded. B... 
neceasaiy to enforce it by distress, the miiB 
might require it to be shown that the wife W 
ii, need of support to the some extent K 
order was first made. 

Sujs OP Sctwib— FaiUD (621G2).— ' 
several rather curious i^nestions. It t> 

quits elsar tiiat il a wife obtoiiu wins — . 

under guise (J grocery, and without her husband's 



jblained by ftmud, , 

the cose could be made a cnminol oue. Than Ii 
* vague crime as *^ fraud." A false jiretenOA 
itiSa a false pretence ot an eiiitrnz faet, 



does defraud, the peasor- _ , 

eertliuly gross, and in every way to be 
but I do not think that it would support a oiminal 
conviction. Pred. wetberflald. 

'>, Omham -buildings, Oaildball, E.G. 

Bmta.— The Bye of the Flea, p. 19G.— Hm 
engiaver has reversed the drawing and not ths 
tetttirs. Transpose A and B and shift d and c to 
the proper focal points.— T. P. 

Errata.- StndT of Pyrolo^y.-Sevoral errors 
hsvs, unfortunately, slipped into Col. Boa's Isttra 
on p. 103. In miildh) col,, Uth line from bottom, 
read "primordial progression"; in 3rd col,, 2Tth 
line, read "unproved" ■ - "" '■"■"— — ■» 
■' Separate* in large" ; "' 



, . I[i4, 25th line, read 

,„ o- ■ Ji lino, read " rati 

; 42nd line, read " rising " ; 4Cth Ii 



^„„^ „ used forty years ago to illuminate k 

iiniia^ We are so occustomod to be lod awa y by 
tli'i rapid progress of tho last tew years as to forget 
the work of pioneers, f'lirbon in a vacuum was 
usi'd in tho lamps above ret iirrcd lo ; but of conrae 

iMjinuse the apparatus for obtaining it wai not M 
IMiTtecL-Skclrieian. 

South American Timber. —Some invostig*- 
tiuiii by M, Ituinneur show thit South America Is 
ni;li in woodi for Bagineering purposes. The yon- 
dubay is exceedingly bird and durable ; the couios- 



B also very hard and rich in tannin. The 

-' - -*- ' over, more interesting than any, 

uitly in the forests ot La PlaU 



Azr zvBzpxirsrvs bill ; 

[22031,1- 

battanwha _ 

•^ Ua tha pboa ot drir - 



QOre interesting than any, 
id grows abundantly in the forests ot La Plata 
id attxH, It reeemblas oak in the trunk, and is 
ssd te fUmj sleapan, telegraph poles, pilea, 
•d 10 SB. It b heavier than water, its specific 
•■** wylng between 1-203 and 1-333, The 
I* fcrt la nddbk like mahogany; butgrowi 
*•«•. Being rich iu fennin, it is em- 
mm 1— *l»*r \^ ^Tft^u^ v^&. ^<A& 
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EEPLIE8 TO gU EBIEB. 

■,* In Mnr aimctri, OormjxmdmU cm mptt- 
ully nquttttd to wundon.w tath mlanet,t]tt iitti 
aKgmuHirr qf tht qimyaiktd. 

[illJ(i4.]--Sold«rIn^.— I un mttj if I nuitook 
what B. T. Luwis uid; but he muit not lappoae 
that thoag}! OQ occoiioD I hare ased oil or gi«ue, 
that I nppiDTo erf them, or would at ali recom- 
Biead tho DM of thaai. Ab " A., Livaipool," nfen 
to tin, I miut wf a low woidi on one or two thing* 
is 111* latter. I particululT Tsferred to aoft-aoldering 
bran, lilTSr, and tiu. Now, in salderiaa t*"" ~ 



•adv 

itifal. 



Welti, and to Icecp tha metali from oxidiaiiig. Soma 
people uee one thing, aome aikoUier;but I have 
Derer found anything lo good aa muriate of am- 
monia, Utt uted to be called, 01 the old name, bbI- 



I unongit Iheiie ia the Eillamev tem, the m 

: managed as well oa one of the moet I 

Then theie are Ctub MoMea (Bel«£iiiellaa), whinh 
are most anitabla, notablf, S. opoda, Msrteual, 
denticulata, hartensis, and co<9ia ; theae lue joit at 
home in a caae, and present a Tecy freah and at- 
trBctive appearance. The sail should conaiat of 
good peat m lumpi about the size of a walnut, 
eiectiug all duat; particles, and miiing with it 
plenty of silver aand and some amoU pieces of char- 
coal. In this the planta are to be planted, and 
they will need but little water H tha case is to 
remain closed, merely opening it for an hour or ao 
in tbamoming. — G, J. 

[61S31.J — Blaotrlo Ou Ltshtar. — The 
" batter; " ia, do doubt, a chloride of silTer cell, 
and informatioa will he found about the identical (I 
anapect, for quenst doee not explain) thing on p. 

1Q1 fir, oof Tliii 



«hout with a. bit of chBrcool. It wants no cleaning 
off, like roiin. For hard-solderinga flux is required 
'to make the spelter melt more easily, and so borax 
j|'«*ed, which not only does this, but spreads a 
COTerinft from the air over tha metal to be brazed, 
"A," IS quite right when he says all grease should 
fce aToidad,— Edwd, Thos. Soott. 

[51007.]— DiaaolvinB Hnman HaJi {TT-Q.)— 
I don't think this querist will ever obtain what he 
desires. Even supposiug that the rotassla hydrate 
could be entirely removed without leaving anything 
in itH place, which would prictically he extremely 
difficult, not to say impossible (evaporatiou being 
out of the question' the hair ought to be pred- 
■ - ;_ .,.- , ^._.... ,,j_K. i. It. 



pEtated i 



I of powder (!)— 



15l619.]-8p8o£floOravlty.— lam very grateful 
to Sir. Alfred H. AUen and to " N. C, B." for 
their kind repliee ; but if Ur. Allen will allow me 
to trouble him onoe more, I should like to ask the 
leasou for employing the constant 3So, and the 
method by which it u obtained, as this biowledge 
may perhapa enable me to discovw that which I 
«m in search of — viz., a rule for the determination 
of the quantit]- of any simple aubslance from the 
9p. gr. ol its solution by means of different equationi. 

[51098.1— Teaat.— I see Tarious repUea have 
been ptea to " E. R. D." and othan about yoat ; 
I Tcntuie to add one to the number. Some yean 
4go we made bread at home, and were often 
troubled to get yeast — of course, btewor'a yeast— 
which often mode the bread bitter. I eot a recipe 
lor artificial yeast, which we found to do well ; but 
it must be kept in a jar, not a bottle. Hops, loz. 
boil for 20 minutes and strain ; rub fine lib. of 
potntobs, mix with the liquor, and sat to boil ; mil 
with ita Jib. ot flout made into a paste with cold 
1T;iter. cool, and add ) pint of yeast mixed with 2oz. 
driud iiai. In using let the water bu warmer than 
usual. One pint is sufficient for 12 or Ulb. of flour. 
We also used the old leaven, which does very welL 
•□d gives DO hitter taete. I am surprised it is Dot 
(ued more.— EifflTD. Tnes. Soott. 



anglne, and a skeleton tracme of it. I will inform 
bim the royalty on it according to size, and will 
(unudh him with 3iu. scale drawing of valve gear, 
which is incloded in the royalty.— Divin JoY, 8, 
Victoria Chambers, Westminster, London. 

rS17iK.]-Cano8rlnthBltouth.-"St.Bart s 
mentions in his conimuiiicatiau that he has seen 300 
cues of cancer in the lower Hp. May I inquire did 
every one of these smoke, or liad they been smokers 
op to the time of theapnearanceoftho cancer? Also 
did any of themensmoke cigars only, or pipes only 
Tt pipes only, were they meers(£aum or ambar 
tipped, or was the common clay used f I ask ti^'" 
to gain iulormation whether or not it was caused 
by the adhedvenesB of the cLiy pipe, or whether it 
is due to the irritation of any pipe. — T. B. ALLLxaos 
L.E C,F., 4c. 

[SI SOT.]— Tinning Bright Iron.- "Qotha 
should Snd an answer to his query on p. 346, last 
TOlume. Gore, "The Arlof Electro-Metallurgy 
gi*ea several procaises, or rather solutions, some of 
which are worked in Birmingham, but I bdieve the 
beat is that now used by the company eftabliaked 
by Mr. Elmore.-Nu.'j. DoB. 

fSISl*.]— Mahogaiir Stain.— "D. W. IV 
ihould say what wood bis tumitnn is made of, and 
the kind of stain used . Is he prepared to rub off 
the polish and rastoin f If so, ha will And leapes 
in back volumes. — Hvf, Dob. 

[61321.]- Window Fernery-- 1' you want 

Cr plants green in winter, you will inquire to 
t your fernery — anything that you can keep up, 
but not leas than la'. There isnothingbettertora 
ewe in a room than the flimy farna, of which there 
an many beantiful kinds, and wUoh love the 



and oOer thinga. In putting away tha bita, fit a 
piece of wooa into the apaoe allotted for tbam ; 
bore holes throngli. and square Dp tha holes wiflia 
chiael. Then put Uie shanka of Mts intbeholaa: 
thi) leaves them sticking up without toucbing. 
This piece can be taken out whan wanted ; aetaot 
the bit, then put back in place. Always make a 
practice of keeping a tool in one place, so that when 
wanted you wQl fcioit where to find it. — A. Bbbt. 



[61935,]— I.aw of Oopyriebt.-The prowieton 
-.' the macaxine, having paid A. for the article, it 
becomes £eir property; andif they cbooae and mb 



[S 1832.]— Damp Sbop.- Vantilation is the best 
thing ; hot something depends on the cauae of the 
amell. If it proceeds from dry-rot, it is doubtful 
whether much can be done without pulling up the 
floor and putting in new joists, &a., taking care 
then to secure free ventilation uudemeath, and, if 
possible, a concrete or asphalte coat overtlie ground. 



[.'>18.$fl.]— Oanoe oi BmaU Soli Boat.— The 
plan of emptying a boat of water by it own m-"-' — 
inTolyes the use of a valve, which is so ana 
that it will let water out of the boat but net i 
any to enter. As the boat is forced through the 
water the valve opens and the water in the boat 
eacapes. Some life-boats are fitted with these self- 
emptying valves. A mere pipe with a tap or plug 
cannot bo relied npon.—Nnw. DoB. 

[□1890.]- Uadloal Ooll.— Wheu I phued the 
cou in the tube I could feel do difference. Tokiug 
the E.U.F. of a bichromate of potash cell as 100, 
the E.M.F. ot a chloride of lolver cell is about (K>. 
In the chloride ot silver cell there is a silver plate 
whicb has chloride of silver melted on each side. 
A line plate is olamped on each side ; between each 
plate there is a pad of blotting-paper, which is 
„, ^.j _;.i .(.,„-;... .M .^... (JaiHu'i cell is 



[61809.]- Kedloal Coil.-The Litter part of 
tbis paragraph (page 201} hsa boon misprinted (or 
mlswrittmi). It ahonid rend:— "With no tree 









this of 



sufficient powar for the ^ .. . . _ 

(in tha EKOLieit MKCiUHtO, I Iwlieve) that a con 
denser makes very little differencre in the ihockiui 
power of a coil, but a great diffe renoi: in the longti 
of spark obtainable. Will somebody jil.'ase eiplain 
this 1' It passcth my understanding. — Tuou. 
[51906.]— Tool Cabinet.— I hare laid d 
aimple plan for keeping tools together. Fig 
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be extended to any extent. It ia composed of _ 
length of dtal, naOed on to a wider pipce, with 
partitioni between. Tbis is for holding chisels, 
gouge*,, bradawls, scnwdrlTer^ gimlets. I have 
mine nallad to a dry wall, wittln aaay dbtai 
bench. In miWiop. Fig. 3 wQl h<dd the f 



Busaer.i. Pbihuau. 
[51944.]— Oopp Brad Wirt.- 1 think " Beaoorp, 
.C.S." and "A Praotical Cbemiat" aie rather 
ud upon S. Austel. as they took do notice ot the 
iBwer of " Chomicus," who made exactly the 
_ime mistake on p. 320 last volnma. It is a great 
pity that these misleading names nre airen to so 
many sulMtances. There is no reason why sulphate 
ot copper should not be called " blneatuie " : bnl 
why call sulphate of iron "cOTpen**" for no 
reason whatever F I think myseU that there u 
copper snlphate and copper sD^hata. If it !• not 
pure it does not produce nearly audi good reanlls. 
The mora acid the solution is made, and Oie 
longer tho articlee are inunenad, tha more Qia 
copper adheres to them. I don't ftAe aaa bow 
anything covered with copper itself m the metallic 
state can look otherwise than " coppery." Tbie 
copper couid be deposited on tha wne by electri- 
cttj, but it would be a vast deal more tronUe. 
The wire must bo perfectly clean and bright.— 
H. A. R. BKNMim. 



mended by your correepODdent. Itiaauy for any- 
one to (ritii^: what is wanted is information. Ai 
a matter ot tact Hi. Bennett's teplf t* partatftly 

correct, and is quite efficient lot giving a sUglU 
film of copper to iron articles. Gore gives Hratal 
recipes, tba simplest o( which ia Boaeleur*!, for inm 
wire, equal ports sulphate of copper and nilphurlc 
add to 100 MTta of water. If the wire ia properly 
cleaned and after immersion is run throng a draw- 
riale, the film of copper will bo vary adherent. 
Dr. Puschec'smeUiodiBlOpartssnlphate ot copper, 
aal-ammoniac, and 150 water. The aitii^ea are to 
be aubaoquently heated over a charcoal fire, to drive 
off and waste the ammoniocal salt. Another pre- 
paration is hydrochloric acid 1, water 3 ; afew dropa 
only of a solution of sulphate of copper are to be 
added from time to time. Whore a stent coat of 
copper is required, audi oi tor cyliudaia of ealico- 
laiiiting machiues.the battery must be used. — Ntm. 



Back, plate gloss 3in. by 2in. ; sides and bottom, 
lUps of glass lin. wide, f or ,'„ (or \ if Uked) thii^ : 
covers, thin gloss 2m. by Uin. ; manne ^ne 
(soluble), obt^od from any tool-maker, about la. 
per lb.; spirit lamp (mounting table recornmended), 
dissecting needles. Directions.— Plaoa the cover 
the back in the middle touching the bottom, 
irk round its sidfi and bottom thus : take the 
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(size of pea or amaller) on end of needle, I ._. 
flame until it lights, Uien place on gloss ou line, 
on until lino is corercd with glue {in. thick ; hB_ 
back over flame, and with flnger damp (not wet) 
press the glue until it sticks ou the back well. Take 
two strips of glass, length of sides of cover, again 
heat bock \ turn hack over, ao that glue comes in 
contact with flame ; when glue in half-liquid state 

Eren the aidea into it, then cut a piece for the 
ottom and do the same, then clean interior. The 
sUei and bottom are glued in the some way to 
receive the cover, and when the glue on the aides 
and bottom is in a half -liquid state, gently heat the 
cover, and gently press it on to the glue. Kote. — 
You cannot heat the glue too often. It should be 
constantly placed in the flame and the back con- 
stantly heated Qieot gently). It is ready for nse 
immediately. I first wrote out the above three 

Cirs ago, and con add nothing to it, save that 1 
ve oTwaye found the trougha give entire satis- 
faction.— John *■" OixiBtt, F.3.M.3., Enflald. 
[51961.1— OleaAlng ObJeot-GUoaeB.— I am 
vary much obb>ed to " F. B. A, 8." lor n-*"— 
myqoary to mi. IjuiLMtui and "Mvnal 
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impla aipsriiueiit with 



Tlivro is unotbei point in I'ounrution with objc' 
lives that I ahould like lo !-ubmit tir him. Soi 
three jrours ugD, upnu thu recommcudatinii of M 
LancoBter through tbeee (UlumoB, 1 hnU the leiia__ 
□t a small o.g. cemented toother with Cumda 
balsam. The improvement wu unmiitakal ~ 
both 01 regards liijbt and dcSnition. Vow, I 
aware that that process is not applicable to oi 
thing above 3in. in diameter oa account of 
unequal eipansion and contnctioo of th« t . _ 
giama. which if comcnted toother would subject 
them to a severe utrain. But why not employ 

Bume peniuuientlr fluid body, ----'■ '- ■ 

connect the two lenses f A aii 

twoiiieces ol plate- glass wiL „ _. 

the advantages of optically cannecting the I 
vurfaces by a drop of caator-oil spread bttwecn 
two pUtes. They then look like one solid gU„, 
and when put upoD a sheet of white paper their 
tianapatency is very marked. Now, before maJduc 
n BimDai experiment with rav I<1 o.a. I should 
like to know whether anything of the sort h, 
been tried, and if not, whetbet the eiperimcot 
likelv to injUTO the ghus. The bucccm alrea<!y 
alluiied to, on a small scale, leadB me to hope fur 
an improvement in light, if not in definition. - 
AtHBOlUTUT. 

[61901.1— Btar UkgDltudes.— The mjgiiitudci 
in Proctor's atliucs are taken from the Briti^ 
AMOciatioD CataJogoe intlie majority of iuBtancea. 
but in respect to a number of the brighter stars 
theyaiB taken from Sir John Borschera '-Photo- 
metric" table. fpoD the latter scalcall the magni- 
tndes are towered by ibout Imlf n magnitude. Tli« 
following are the estimatos of vacioui authorities 
loi theae stars. Sir John Ilerschel'i measures are 
Jrom the " vulgar " column of the table referred to. 
a Androroedic : Sir J. H. 2'a4 : Heis, S'O ; Baien- 
1.,. ..«...,. ; |. 4jgeinn^r_-2.Q. nammarion. 



_.U,2-.'iS;Piai _„. 

20; Sir W. Hertchel, -1 
• >S : Heis, 30 ; Dai ■ 



« Coroi 



Ars., 

poiaiblv slightly variable, n Ophiucbi: Sir J. H., 
3-63 : Hois, 20 ; Sir W.H- 2-0 ; Arg., 2-0 ; TUm., 

Maioris; fc J. H., 27i;"Hei«,' 23; W, i""' 
PiokeriDg (mean), iW; Flam., -l-J; Seiilel, 2 (1; 
■WolUir, 2 5 : Oioombridge, 2-3. ; Vtxi- Sfujori- ■ 
Heis. 3-7; Arg., 3-3; Seidel, 3-ti: WoilB, 30: 
rickering (mean), 3-45; Flam., 3-7; Groom., 3. 
My own most recent ostiniatei are— n And., 2-P : 
n Cor.. 2'5 : a Oph.. 20 ; v Un. Uaj., It : J U™. 
Maj., .^0.— S. MaITLAMD BilBD GraonLL. 

[S2002.]-H6w lama.a. Steamor.-The f,!'. 
af IJIiifago is iliOft. long. 4oft. beam, .'ioft. .;ia. 
deep, and of 6,600 tons gross. She has eight water- 
tight comcBrtments, four roasts, four decks, uid a 
bridge deck 188ft. long. The saloon is forward of 
the machmary. The engines have one h.p. cylinder 
5iliD. dia., with piston valves, and two l.p. cy- 
linders SOin. dift., all having a stroke of 5ft. There 
*re four double-ended and two single-ended boilers. 
woi'Wng at 901b. The ship was built by C. Connell 
hnd Co. ; engined by J, and O. Thomaon, and di " 
IS knots on hortrial trip.— LoNDOS Biveb, 

[52021.] -B«l«inff Lid of Iron Box. - 
would suggest a quadrant rack and pinion working 
Within, and at one end of boi actuutod bv 
Of a Hocket lever ' *■ ^ -■ - ' 







A, end cieTBiion, shawing position of rack, pinion, 
fiiction- wheel, and handle; the latter removable, 
and Rttinc on end of pinion spindle, which 
should be Hioared. B, plan of bracket, ihovrinir 

_.:_: u J *_'„»,-^_ u ' ^ 



■piodle. This airangement would, of course, entail 

Ettemi of tack, pmion, and a small bracket, the 
ter lo carry pinioD, and a small friction -roller to. 



keep rock up to its wuik. The weight of 

goTem struugth of ruck imd piuioD, which would 



y if they v 



a gunmetat. It 



. _ .. _ case or shield, with au 
■k to descend through.— W.B.H. 

IS'Al.';i.l-l>jnamo.-It may please - L. 0. V," 
to know Uut I have seen the same iiize machine as 
his ligbt five l.S c.p. Swan lampe to their full 
power. I am sure it is a tar more serious fault 
than a nnall voriatioD of R. between A. and F.U. 
It it mere guesswork to find the fault without see- 
ing the niacbiue. Let him proceed as follows; — 
IfiBCcimoct the F.M. wires from the brushes, and 
connect them with a bichromflte or other strong wU; 
the F.M. ought now to be strongly magnetised. 
The airautnre ought now, when the brushes an 
connected, to give a strong current. If it does not. 
you may conclude the hiilt is in the A. alone 
Test the A. for insulation, also F.M. If the poU 
pieces are fastened down on an iron bedpUtte, ii 
would quite account for the failure. The halves of 
commutator onght both to be insulated fri>m ax' 
OS this leHSons the chance of a short circuit. 
W.H. E., Coventry. 

[I)2U^1.]— □rnamo.— If the insulations ore pe 
feet, and couuections good to each half of the coi 
mutator, there is no reason why machine should n 
work. If the magnets are connected together 
the base, it is very important that it should be 
perfect lit, as mo^^etic continuity is vriy easily 
severed ; the surfaces should be planed or scraped. 

better to connect the wires as tor a shunt cirCL.., 
io that a portion only of current traverses the mag.- 
nets. To do this, connect one wire to liist brush, 



will then see that the cum 
it, and to a certain extent will r^ulate the pow 
of magnets. The bmshes must be perfectly ii 
suhited from machine, and trom one an>ither. 
the resiHtnnce of outside circuit was made rrjual i 
R on F.M., half the current would traverse each.- 
-Vo Slo. 

[.'121131. ]-a.N.a. EnBinea.-i^4 (Doncaste 
I8HJ), a-couuled goods, single frames, jft. Ii: 
wheels, cylinders njin. by 2i)in. : H78 (Doncaster. 
IHR3), (i-cunpled shunting saddle tank, wheels 
itt. i;in., nylindon ITjin. by 2fiin.: 3(1, J -coupled 
(leading niiil driving) mixed trolBe engine, .^ft. Sin. 
wheels, cyliudera 1 r lin. by 24iD. ; 50S, same class, 
by Kitson, IS'C; lUU and liVJi ore a mistake, 
probably lui'ant for 2(JlA and 202a. These are 
ringle-w1.M-l .leniiy Lind engines, bv E. B. Wilson 
and Co., c>f Leeds. They have liit. wheels, and 
hod cylinders I'iin. by 2(Jm. They have boea re- 
built, and possibly tbe cylinders are now I'in. dia. 
Tbej h:iFe inside frames to driving, and outside to 
tcaillug and leading wheels. There was anotherof 
tliis class (No. 222), but it has been broken nn. 
Xa. 1112a is a t-coupled (leading and driving) goods 
engine, double frames, built by Haw1h( 

[.ritm,]— Brtuh Dynamo.— Connect yi 
up AS a Pacinotti ring armature. Screw six straight 
burs uu commutator, and connect inside end of So. 
Ill and outside end of So, 2 coil to So, 1 bar : 
inside end of So. 2 coil and outside end of Xo. 3 
" .0 No 2 bar, and so on all round. The R. of 
ill now be equal to Hlb. of Xo. 10 » Ira. The 
F.M. should be altered so as to equal the U. 
of A. lie eential boss is all right if it is insu- 
hited from the coila tberaselves. — W. H. E., 
Coventry. 

lb'>Oii: fjiD '',2047.] -M.R. Bniln«*.-The new 
express engines which have lately come out from 
Darby (Nos. 1657— Hi.ifl) have (jft. Bin. wLeels and 
IHin. by 2tiin. cylinders. They are similar to 
l.ti;2-laSl class (l8H2-:n,but I hear that the bogie 
has a slightly >hortei wheel base. ltlO'2- hiOH an 
new goods engines by Beyer, Peacock, Jitid Co. ; 
•^ft. 2in. wheels, cylinders ITjin. by 2l;iu.~ot same 
class as l.Vta-1601. They ate fitted with steam 
brakes. The 10 shunting tanks turned out are, I 
ideratonil, similar to 142!) class : wheels itt. tiin., 
linders IHin. by 24in. Their Nos. are 201, 202, 
0, -211, 212, 21(1, 2H1, 13117, 13i>M, and 13'J0, The 
last five are fitted with vacuum brake for passenger 
traffio. 1 have uot dimensions uf the new four- 
ted shuutiu(T saddle tanks 1322^ 132<j. I 
understand they are for dock work. A new class 
of Miiilaod express engines, with 7ft. wheels and 
uyhnders Iffln. by 2(>m., and Joy's valve gear. 
"V being built. They will be one of tlie most 
jwerful cls£^u9 of express engines in existence. — 

[.'I'iO.^S,]- L. and. T. Looos.- Dimensions of 

both 1 1 1 and titiO classes have been given in back 
A sketch of ii6S class has also been given. — 
SIeteob. 



[L)20(i(i.]— Braiinr. — A fan driven at a high 
pressure may, if the aii-paasa^ are large enough, 
do moderate werk in brazing if well mausiged. A 



plied, and with a hand tan tlie pressure is pi.icticallj 
nothing. For quick brazing, a pree;<ur<i of about 

The fan made by " Cyclist" probably does not 
supply air under a pressure of balf an ounce on 
the square inch ; hence his failure. — Thob, 
Fletcheb. 

e2076.]— Iie^al.— I ain of opinion that the exo- 
n would be right under the circurostauces in 
paying the legacy to the married woman, without 
the husband's receipt ; as she is under tlie piotao 
lion of the law, and not of her husband.— J. KVHRU. 
Pbideiasc. 

[52077.]— Uachlne DrawlnK-— Have you tried 
drawing a nmchiae fiotn measurements token bj 
youTBL-lf ; if not, I should advise you to, as tlu( 
would got you into the way of drawing from tough 
skelchea.— J. O-Bbetteli.. 

[-)'2077.]— Saohiiw DnwinK-— Has " Engi' 
neering Student *' simply been copying his draw- 
ings line for line ? It he big, I should advise him 
to draw them to dilFerent scales ; but presuming 
that he has bean drawing to dilTerent scales, and 
failed to get the requisite practice, be would do 
well to adopt a plan which 1 found of Immense 
benefit in preparing tor exam, last Ma;; let him 
take some machine with which he is familiar, make 
hia own skotches and measurements, and from 
them make a drawing. He will Qnd it the best 
practice he can have.— West Baoawicji. 

[52083.] — Funchlnff Machine. — The area 
sheared by the^nnch is 3'lllG by diameter of hole 
in inches lij thickness of plate in inches. TTie re- 
sistance to shearing is S'Ull) by diameter of bole 
by thickness of plate by shearing strength of pUte. 
Or, as given in my work— advertised in these pogea 
— multiply the circumtiereoce of the hole in inwet 
by the thickness of the plate in inches, and by the 
shearing strength of the plate, in tons per sqnars 
inch, for the power reqniKd. Thus, assuming tb» 
of Uie steel plate to be 30 tons per sqnan 
have, for the power required to punoli 
le in a 2in. steel plate, the foUowbif : 
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[52USi.] - BuUdIn» Sooiety. - 

society has not power to go outside itt rules, and a 
there IS nothing iti the copy of the rules fumisbed 
to the members, staling their right to impose or 

entitled to do so.— J. Busatxi, PniDHAU. 

[B20S15.1— Building Societr.— You don't saj 
how many shared you hold. 1 presume by your 
querythat you only hold one share. You would 
obviously have to continue your payments of £3- 
with interest and expenses far 20 yean befoni tb> 
property would be clear of the mortgage. It ia 
uncertam how long it would be before the sliarei 
were worth CGO; it all depends on the value of tlw 
land.— J. RnsaEix PniiiHAJi. 

[.^2089.]- Fro«tIn» Tin Tubea.— A very good 
way tor producing a crystalline appearance upon 
articles made of tinplate is the following, Lakea 
from"Workshop Receipts":— "Place thearticle, 
sligbtly heated, over a tub of water, and rub iti 
surface with a liquor composed of i parta of aqna- 
tortis and 2 of aistiUed water, holding 1 part of 
common salt, or solommouiac m solution. When 
the crystalline >i>aagle9 are sufRciently developed, 
the aitiole must be immersed in water, and waahed 
lightly with a piece of cotton wool, then dried at a 
low heat and coated with lacquer varnish. "—.^3PP. 

F,^20Wl.]-TeIeKraphInatrument.-l suppose 
the inclosed sketch ia what " A Constant Subitr;bet 




including call bells in the same circuit. 'When A, 
presses a key of transmitter, both belli rins 1 and 
when B answers, be turns his iwitcih o9 of Doato 
E, A doing ths same to his switch. Alts* the m*f- 

sage is sent, the switchea are nti .-tA< 

[52097-]- Preaanre oa Onak 
determine as followi :— AreaBafqr< 
by pound prevnre will equal pMOK 
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In' iteun-prMiure nt 62111. at one-tonrtb of Strolce 
M itated, '268'S X 62 » 16,666-6Ib. But u tlui 
(boke ia only half of low-pre»u™ one, hence half 
of itstevefage, or ha.lt at its preuure, 16,Ge5'6 -^ 2 
- S,332-8, or 3 toQS 14cwt. aud fi51b. Then area of 
low-preuure eylinder willbe 490-875 x 18lb. prea- 
sure " 8,835'7'ilb., or 3 tons Itknt. aud 991b. B; 
the action of the two pistoDS you will have a prei' 
■ure of 7 tona 13cwt. and 321b. on y om crenk-piD. 
AjnmuDg that your crank-pia ia Gin. diameter and 
Sin. lou^, there will be a preaaun of 367-61b. per 
janare mch on pin. In the calculation of the 
abOTH I am taking the low-preisure piaton and air 
pmup to form something like a balanw for high- 
praroio piston and connecting rod, and, conae- 

aDMitl*, tho transmitting power at nil. If 
H.H.*' will get one of Beed'a "Engineei'i 
Hand Books, ' ' he nill find a lot of oaeful in^onna- 
tiim on piBaauTB on crank-pin— in fact, everything 
attached to a ateam engine. — FntKa, Dewsbmy. 

[62096 .] — Taleaoopea .— " Achromatic ' ' will find 
a uat of some of the lorgeat telBscopes in the world, 
Mfiaoton and reSecton, in Prof, Newcomb'a 
" Popular Aatronomy," published by Uacmillaii 
and Co.— C. R. T. 

rB2103.]— EaBiIiea.--ThaukB to "Engineer, 
Dnribury," and "Labor Omnia Yincit " for 
anawerlng my query. Would either of the two 
nntUmen belp me a. little further '! I have aiwaya 
Mm giTeu to underatand that the number of ei- 
pannona in a cylinder is obtained bj dividing the 
UDeth of stroke by the point of cut-off ; by doing 
•o in the nbOTs quExy, 1 can only get four eipan. 
tiona, and, adding two expansions for the staam 
paningfrom tha high-piesaure cyli--"— --'- "-- 

bj- Tomra Emocieiuv. 
re2103.1— BUKlae.— Sdi 

'baCWMC th« engine and tl 
wter the high-pressure cylinder at 761b. gross (this 
ia the pressure at point of cut-off) and is cut off at 
nal groaa preasurs will be STjlb. 

'■ jjthaoit into '■" " ' 

It of it. Ni 






ma low-pi 



.]— PatntlnB on Qlaaa. 

in- any quantity ; melt it i 

(Ited entirely, let it cool a little, and before 
it begins to harden pour oil of turpentine suffldent 
to keep it liquid when cold. In order to paint with 
it, let it be uaed with colours gcouad with oil, such 
as an oommonly sold ia colonr ahopa.— A. W. 
NiOBOLU, Birmingham. 

[62116.]— L«»aJ.—(0 Yon are not liable for the 
rates and taxes, &C., laft unpaid by the tenant from 
whom you purchased the business : only for trade 
liahilltLes which yon took over when you bought 
the huaineaa. (2) If e, lodger does not pay hia rent, 
give him notice to quit ; ULd if he has any goods 
distrain on tliem— you cannot detain them, as you 
have only a lien upou them for your rent. If you 
sell, and anything remains after [layiDg your ei- 
penies. you are bound to return it.— J, Bdbbkix 
Pbjdham. 

[5211T.]— I^ial.— The duty of an eiecotor or 
executrii ia to settle the estate of a testator aceord- 
ing to the directions given in hia will. The execu- 
trix has tlie power to realise the eatate, and to pay 
all debts, claima, and demands due by the teatator 
before the residue of the estate cornea to L. It is 
the custom to advertiaa that claima will be paid by 
the executor or executrix, it >ent in by a given 
time ; after which time Uie executor proceeds to 
distribute the assets among the persons whoM ac- 
connta have been verified. Wben this haa been 



[!)211tl.]-Ulaahapeii Cheat.-" T. T.'s" son U 
evidently auffering from what is known as pigeon 
breaat ; that is, the ribs meet together ahorply in 
front, and form the projection he names. Itpuinta 
to rickets in childhood aa a rule, and now, I am 
afraid, cannot be remedied. Let him put his son to 
a less laborious employment, or even to one where 
he uses his brain rather than his muscles,— T. II. 
ALLDieou, L.B.C.P. 



moat expand into tnice its volnme^and so beooma 
half of its pressure, or 18] gniss. This Is the back 
preaanre inhigh-prcsaurecyUnder. Next the ISJlb. 
of steam in low-presaure cylinder ia cut off at half 
stroke alao, and i^ipanda throngh the other half of 
tha cylinder ; hence, its final gross pressure will be 

alb. and vacuum by gaugeas stated - 131b., there 
U be 21b. back pressure. The initial effective 
proasuTeforhigh-pieBsuie cylinder will be 60 — 3} 
— 66i. The flnal or terminal effective pressure 
willbe37i - 18J = 184. The initial effective pressure 
lor low-pressure cylinder will be IS) - 2 = 16} ; 
final effective 0| — 2 = 7). So if we divide us 
initial effective by the terminable effeotivB, we 
ahaU get the number of expanaiona, 66^ -r T| ■■ 7'6 
BxpansionB, so yon will nave to cut off steam in 
•mgle-cjlinderongiaoatone-oighth of stroke nearly 
to ^ the same number of eipanaions aa in compound 
engines. I ehould like to ask " Engineer, tlewa- 
bu^," how tar the low.preHuro piaton will have 

' 1, while the Iji^b- pressure piaton remains 

y to increase its volume twice, and thus 
b«oame lialf of its pressure.— FiBBS, Dewabury. 
[62106.]- Iiit«KTaI.— The given equation— 



IntegntiDg- 

Integrating- 
Whence— 



log. t, l» -•- Vi>* + a'e) 



Which is an eipreaaion of the reputed for 



[63107-]— Toninr Sath.— According to the 

usual oompatation of Igr. AuCl to a sheet ol 

paper, the toning bath you purchased should have 

aoBboBed Sgx. JLuCl. It must not be sopposed, 

iowVTBr, t/mta toning bath csa be itsed down to 

**■ iMsi graia witiout airaigtbenuix : it vou 

»-^W»rf Aur or Sts idieet. it'did uoido miZm. 

rrm^MuhooT to aa boar k m good mrmga 



time tor toning, a much shortertime not being desir- 
able ; tor not only is there much greater danger of 
" mealiness," but the coating of fpdd is much more 
rficial, and consequently not so permanent. — 



-Take good 



y; 



Robinson, Junb. 



[62127.J— P: 

^t injuriously UU fbWUVlUlCa. JUQUUB. tttmmu±^Mi^ 

sulphides, ohioiine, and phosphorus ; also, lead 
chloride, and silver chloride, and bromide. Sulphur 
at a high temperature would quickly ruin a Pt 
emcible. The above are all I know of; probably 
there are many other sobatances to be cauttouj of. 
— HeteOiUTI!, 

[52127.]— FlatlmunOruolblaa,- Thiaqueryhas 
been anawered lately (p. 45, present volume). The 
substances which most not be heated on platinum 
are : CAustio alkalies and barium hydrate ; cy- 
anides, chlorates, nitrates ; snbstancas hkely to give 
off chlorine or sulphur ; easily reducible metallic 



Bensett. 

[62130.]— Water Bato,— Bythe IS and 10 Vic. 
cap. IS8, the company has the power to charge you 
the extra rale it they deem it necessary, aud you 
will have to pay, — J. Russell Pbidoaji. 



pear in a short time. — J. F, 

[62138.]- Ooprlnff Nesntlvea fbr Lantexo 
Tranaparenolaa, — See last volume, p. 182,— W. 
BoBinson, JoNB. 



t important to get a 
nu.™^™ u,=.= V,. B"—""" t)IateB, as the greater 
port in the market are quite useless tor iantem 
slides, although suitable for negative work. It is 
only recently (after trying many kinds without 
success) that I have come ocroea a make which 
gives without trouble the requisite denaiiy of 
diadows and clearness of bish bghts. This ia the 
Albert plate, sold bv Elliott, Je win -street, London. 
Exposure.— Place fte plate in contact with the 
negative in an ordinary printing frame, and expose 
about one second to weak daylight (a couple of 
yards from a window), or about 20 seconds 3ft, 
from a paraffin lamp. Development,— Pyro gives 
a rich reddish brown tons, very effective m alim- 
tem. I will not give formnla, as everyone who 
has dryplate negatives to copy is accustomed to 
some pajticnlar formnla, and had better adhere to 
it. I use the "Berkley" solution of pyro (with 
sulphite of soda). It ia essential to use thaamslleat 
amount of ammonia that will bring out detaib, and 
a few more drops of dilute ammouia can be added 
to the developer afterwards tfl get density. 
Ferrous oxalate developer. — This ^ves blacker 
tones, but is not always so weU under control sa 
pyro. To loi. ot a nturated aoVution ot ouJUW lA 
potaahadd a ^oi, ot HAontad mWOdu ot^Kto. 



sulphate of iron and four minims of a ten percent. 
BOlation bromide ot potassium. If uuaLla to get 
Huflicieut density, intensify as follows :— After 
tiling in hypo, and thoroughly washing, soak for 
about an hour inasaturatf^ an lution of bichloride 
at mercury (which dissolvea much esuier with the 
addition of a little chloride of ammonia), wash 
well, and redevelop with fpiroua oxalate, as de- 
!<(iribad above, Thia gives black tnnea. It is, I 
think, the best ot the mercury intenaifiers; but 1 
prefer to do without it, at tlio sh^idjws an opaque 
Eiud dead. I have presumed, in these instrvctiinii, 
that the inquirer hosaome kuoirleil^ ofdareloping 
Ratine plates. The great point lu laotem-slide 
making IS exactness of exposure; over exposure it 
t he general fault, and is fatal to brilliancy. If it 
lie desired to use the wet collodion prooess, fall 
]Articulars ore given on p. 182 of the last Tolmne. 
I'or copying quarter- plates, the camera most have 
II ranf^ of at least doubls the focus rd the bma 
used. — A. WAixma. 

[62141.]— L, and 8.W. Eocinea.-" W. B, P." 
will find a pretty full description of Goooh's loco- 
motives in Bourne's ' ' Catechism of the Staam 
Engine." I give a few of the principal dimensions 
of the ' ' Snake,^' ' one ot those mode by him tor tha 
above line. Diameter ot cylinders, I4jin. ; length 
of stroke, 2Iin. ; diameter ot driving wheeli, 
tirt. 6tin. ; diameter of leading and trailing wheals, 
-Ift. jm.; total wheel base, r2ft. Slin. ; No. of tufaea 
(181), out. diam, IJin. ; length ot barrel ot boiler, 
lOtt. ; diameter of barrel of boiler, 3tt. Hia. ; fire- 
grate area, 12-4 sq. ft. Total weight; leading 
wheels, 8 tons ; driving wheels, C tons ; Trailing 
vheels, 19 tons. It has outside cylinder*. — L. B. 

J62142.]-Saalatanoe Colle .—" Volt " cannot 
(e hia coils accurate unleaa he haa a standard coil 
to bah^ce his own against, as you oannotget two 
pieoeaof wire alike- Win. 
[G2143.]— Ohemlcal, fto. 

Undried Air. ' mm. 

Height of barometer > 7«-9 

Ijovel ot mercuiT in trough.. . . a SAIt'S 
True level of raeronry in 

eudiometers 317*3 + 0'4 - 3177 

.'. Column ot mercury in 

eadiometer •> 248-3 

.'. FresBura on air in eudio- 
meter a M8-T 

,-. Its volume at | _ 292-7 x 498-7 x 27S _ ,-o.a 

0'C.and7B0mm- I jS6"irW3-a~ ~ 

Dne4 Air. mm. 

Height of barometer k 747'4 

I.eTel o( mercury in trough . . = 60S-9 

'i-rne level of mercury in 

eudiomeUr = 310 7 -H 04 = 31M 

.'. Length of column ot mer- 
cury in eudiometer... . m 254'S 

.-. Freesure on air in eudio- 
meter....' = in-6 

.: lU volume at r 1 _ 280 x 492-8 x 273 ,-o.. 
C. and 760 mm. ) " " 760 x "293-r " "" ^" * 

, . Vol. aqueous vaponr = 173 B - IJiS = 6-2 
= ^"".." ' ^'^ = 3-407percent. 

Qiuiiion.—'Let 1:° = the point on the scale <i 

Telsiua. Then the corespondiug point on Fahrmliait 
scale will be G 1: + 32. 

From which we get ) j- = - 32 

and 2 - - 40* on either scale. 
— Sfbhcbb Colltnb. 

[52144.1— O-un Querr.— If you getthegonon 
the muscle ot the arm it ia sure to punish you. 
When placing gun to shoulder, can you reach Big- 
i;er easily F If not, I would have a bit cot off 
sbock, which would not iuleriere with >—'«"■» of 
^un, and any gunmaker would do it for haU a 
crown. If " H." lessens ths charge of powderor 
^hot, he will not be able to kill anythitig at a te- 
apeotabla distance. — W. A. L. 

[62144.]-aun Qnery.-I think il-'H." wm 
to take a little off the toe ot the gun (the lower 
<>nd of stock) sQ that it did not hook under hia ana 
^'0 much, he would find it an imjTovement, or hav^ 
one of Silver's auti- recoil heel-plates: he would fliaa 
uot need tho toe so long, as the friction of tlie india- 
rubber will prevent the stock from rising too hi|^- 
" H." must remember that the shorter he haatha 
'bock the longer, proporijonately, he must hare the 
toe for that reason,— Swallow. 

[62144.1— Onn ^anry.—U you had tha stock 
shortened it would undoubtedly be to Tonr advant- 
uge, as, from reading your query, I ihonld aaj 
that the stock is too long. Hie effect Of sb ortmiiia 
vould be that the gun could be brought npwitii 
{greater freedom aud leaa effort, and alao, it wnold 
laaaen recoil. The heelplate shonld M bcmDii 
X,\n..\nwwc tm\\A um vde, and loi, or MsnuC 



Not. 9, 188S. 
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Any further infonnBtion will lie ipTeu, it lequited, 
b; adTertUing uIcJicm. — W, J. Meabs. 

[52144,]— dim Qaery.— T have not the leut 
doobt but that tie inconvenience (elt by "H." it 
owing to the itock of bii gun being too long. 
When the gun i> pat up to tlie eboulder the heel of 
the etock catche* under the umpit, and M rarta 
KIpuDit the arm fnateiul of againat the ihoalder. I 
hsve hod thii experience myNlf , mid know the dis- 
comfort of it. 1 beiieve that it the itook weie 
ihortened hilt an inch or lo, it would oome up all 
right, and I do not think that the balance of the 
gun would be affected. In nainsa gun it is wall to 
get into a hahit of thiowinE it forward to the full 
extent of the armi, and uen bringing it bock 
■gainit the ebouldfr. By this meani the itock 
ia certain to get into its right place, and the for- 
ward action of the gun inthedircotion of the object 
matt materially aaeiits the aim.-E. W. 

[Wm.J-Oun Qnery.-I laj amphatioally :— 
1 . Do not lengthen or shorteu your Bto<^k. 2. Do 
ootleeaeD your charge of powder. 3. And certainly 
do not pu TOUT atock or yoac shoulder. In all 
probability ue reaiion why you get the gunatock 
'' upon the muscle of the arm helow the shoulder " 
is because your shoulder is padded and is too full 
and ooOTei, and also because you held your right 
arm down to your side, and stand with your feet 
too doBO together. Get your left foot — " — ' 



oxalate of potash and protoeulphate of iron, which 
were mixed at the time of unng. At last I found 



that the depoait was caused by there being too 

much of the protoeulphate of iron in the develo] 

icoordinglj, for the I utora, I reduced the 



,oyoi 



r aide 



authorities, and come b 



throwing 

can poMibly stretch it, and you will never again 
bruJM the "moBCleof the arm below the ahaulder," 
anil yon will find the action much freer and easier 
than the old one. I wu trained to this position by 
a crack shot, and have always found it larprefer- 
able to the one usually seen in print. "Ae left 
hand is the fulcmm of the sun, and ahouldbe 
almost ita entire aupport, and the right hand in the 
position 1 have iudicated can easily be used to press 
the stock inwards and keep it on the shoulder. The 
action of awingiog the gun round to right and left 
ia very free in this potitiOD, and is the business of 
the left arm. I aaaume, of oonrse, that "H.'a" 
gun is a good oue, and hia cirbridgea are properly 
Blled.— H. Peabcb. 

[52146.]— Telearauh Wlrea.- My advice to 
" Blackburn " ia, that ho ahould state the circnm- 
' ' ■ ' ' ia placed to the Poat-Office 

the subject is that they 
and if it prevents you 
J, , . . , o advantage, by reason 

of the wires, I have no doubt they would have 
them so placed as not to interfere with yoi 
RusBKU. Pnimuv. 

[52150.] - Poor-Law.-If after the 

order on the man to pay the weekly allowance, 
has peglected or failed to do to, the wife had better 
go iuto the workhouse again, and leave the guai- 
dums to do the rest.— J. Bobbei.l Pxidbui. 

[52152.]— Brnah Dynamo Uaohlne.— It is 
not necessary to insulate the ring from the boss. 
The important point is lo thoroughly inaulal« the 
wire from ring, and thia is easily tested with a 
battery. I presume " Williams" knows that the 
commutator in Brush dynamo is neoeeaarily 
different from other kinds on account of the 
peculiar method of connecting coib. Theresbould 
be a pair of semicircular rings divided from oue 
another by abont (ia., and iusulated from epindle 
for each pair of coils on rioga, and placed in rela- 
tion to them so that bruehea collect the currenta 
when the coils reach the position of beat action. 
Thero are uaually eight coils, and magnets embrace 
three of them at a time. If " Williama " has made 
an ordinary commutator or oollector, J should ad- 

Qrunune'sri 



irdingly, i 

resntt being peiteot 

shanld My that the canM of your faflnra 

same a* mine— that it, U yOD uM an iron developer, 

which i* anppoeaJ to aaiwei better than any other 

kind with Mawson'i oollodion. I infinitely prefer 

oae hypoulohite of aoda inataad at cyanide of 

itassinm, to fix with, as it is far lesa poisonous, 

id qnite ai effective.— llicami.. 

[52160.]- Battery. — Daniell'a battery is 

generally naed for electric clocks. Sams wrap their 

lines in calico, others use the ordinary Daniell, 

About fourteen cells, I ahould say, in your oase. — 

'Batterr.—I was very mnch astonished 

when Ibeheld *^ Salopian's " query. I had no idea 
that any battmy would work ao long. Will 
"Sigma^' or other reader tell me whether this 
battery will work electromotors, &c. 7 Does it 
work for six weeks without ropleniahing P At 
present, I am naing a BanieU's 3-cell battery, hut 
it only works the motor for an hour at a, time. I 
don't auspend any copper sulphate crystals in a 
mnalln bag, but simply put them at the bottom of 
the jar. It is absolutely neoeesary to keep the 
solution concentrated by anaponding the copper 
sulphate near the surface of the solution ? How 
many Walker's cells equal three Daniell'a ?~ 
R. A. H. Bb-TSett. 

[62162.1— I.«B«1.— The hnaband baa no power 

proeecule the grocer, as he entered the item in 

the bill ai sugar at the request of the wife. The 

trand, if any, is against the wifo.^. Itirsssu. 



connecting the ci 



The discolouration of 
anide is owing to your not having washi 
Ltcs sufficiently after development. It 
"P'i 



tions away, as tt 



It 



cleared within 
foolish to throw fixing aol' 
intain a good deal of a 



D easily recovered by the aiddition of 
potassium sulphide. The addition of a little gela- 
tine dissolved in acetic acid, to the ordinary iroiL 
developer, will give increased deusity ; but in such 
cases as you speak of it is generally neccBsary to 
retort to mercurial inlenajQoitian. — W. Ronnooir, 

[S2l5e.]— PbotOKrapMo.— Fez a long lime I 
experienced the same trouble with dry plates ai- 
you dsacriba as happeuiog to yon with wet plates. 
and was quite at aloie to remedy it. The depoeit 
was like yours, a sort of white powder, with a 
yellow tinge, which settled on the plate during de- 
—'"'--[. Itwaapnaailile to ranove it with a piece 
t generally soratebed the Elm. I 
wpei oontpoaed ot •oJntioat of 



tieguanfity' 
s defect. I 



uhaiiswbeed ansRiEs. 

Id w 



ce our last, H. A. R. Bennett hMM replied to 
. TCJackof A]ITnula,"p.«09. 
. Laihe Driving!. SbS. 



. CoiapouQdLnou. Engine>.ei 



6ia3>. Lilude Bad Chapnoa'a OiidF of Cup| 

BIMT. TurMnc. eiO. 

QulckRetuni 8Ude-r«t. HIO. 

Hiphon fui UUcharge of Flood Waten, 61 



SIKVI. Viruu. M. 

SktlS. Wslch-Uia 

MSWt'. U.S. Loroa. 

B1£3«. Alkaluid of 



Tnumnltter. 91, 



aUERIES. 



Ifitltt.]— BaBine Fonrar.— Will loyot yonrrsatai 
lindlr tell me tCe h^. at m* engine with the feUowior 
limsnaloos! Length of stniks, lain,, ptatoa mahlDKn 

-— ■■ ' — ■- ■"= 'CT ot erlinder IBjIn,, lasauie 

d bv boilti namlsat-eff at 

. ia cut git at I, |, and «faM 

oe altogether.— 0. C, Bi " ' 



Htrokes per mini 
J! -also* 

rmer,]— lime Xeapinr.—WonU 

orthreorn ■•— - '•■■^'- ~ 

inecllr ehi 



-'--Imrf 

^,rts 

the gnnnA, Uew 

irs (isteenud,— <jDOD Tins. 

IS21M.]— Boyal National Trioyole.- Will s» 
ut uDT cesden rlTe deeerlption, vith akeieh itKiasn>k,a 
Lhpdoabls driving gear as fitted to above mad un e 1 — ns.. 
La nan's trictloD cone dnteh.with special leleienu to Ha 
iut,ni»tic agtloB by the steering handle.— Q. B, 

"&S19B,] — «toBalo Welshta. — la It noeaihle to 
'ibi'lu a nallr tellable tabled efemenU with their ateiaic 
_.._ . ,._ -^i^tislUns my bottles IsldT, I liaveei- 
eooalderabte ditBcnltr In adding tke 
lights, owing to the various flgurtt glTiB 



■ifhu t 

ambininj, , _ . 

1 different worka tor 



nstsl. Tlranlnta, ta 




inaif decide "the pulnt tor— Fiikh,ii. 

-Timing of Tranalta. - 



iuTc" 



wbl^ hoUdii 



backs to the sfstem ot tvadlng the < 
cud ot the telescope b7 tubfi »nd p 
applied this method In a vrir mgfnv 
Vioma wfiaotor, I hats fo-'n UIck 
aperture Acted with reading lube 
circle, but not fur the right uwosiai 
could be done however. -Clock Bta 
[SSi7t l-SliHe Valve.— I hsn 



out ol''t'hf ffldi 



lengthened Lhe rod, b 



i from the ere 
>T Ur. Onhb 
ay lo the great 
aa imaU aa Sin. 
Ibe decUnstloa 
•r. Ipresamsit 

It completed a 
poundalo Om 



Teloplng. 

of wool; 1 



Artlflclal Production of Ulnerala. -Bour- 
geois has succeeded in producing wolloatonite 
artifldally by the direct fnaionof the proper pro- 
portions of Itme snd silicic acid at a bright red heat, 
and allowing the fused mace to cool in the furnace 
very alowly. Distinct ayatala and crystalline 
maaics were obtained, which corresponded entirely 
in form, though not in optical properties, with the 
natural tnineral. The same investigator also suc- 
ceeded in producing an artificial melonite by fusion 
at a bright red heat of hnie, msgneeiB, alnminia, 
and silicic add in tho proportions corresponding to 
the composition of the nat'iral mineral, De 
Schulten has prt>duced an artificial analcime bj 
heating to 3,iU° Fab,, in a hermetically sealed 
coijpcr vessel, for 18 hours, a solution containing 
the proper proportions of sodium silicate andaodinin 
aluminate to constitute the mineral, with the addi- 
tion of some lime water to aid the crystallisation of 
{ the reeuKiog analcime. The reanlting crystals 
exhibited the well-known trapeiohedra form aha- 
I racteristic of this mineral— the dodeeahadron and 
loombinationoftheaetwosimpletannB. 'niBckui^ca\ 
I eanatitutjon and the optical behaviour at fbBB:rti&.- 

cial cr "■ ■-"--:"- '>— 

of the 






allowed about l-lUa. 
'.wa porta G-IBin. The 
I' dirtctlT behind tke 
1*^ C!\inii.-i lace. WiU 



.:,]LccaM, snd inlhore any better wFiy of Veepiog the 
,a)vo close tocilindcrtitce!— 0.1E who la PKai-Lixan. 

IW176,]— Perapectlve of an Interior,-! have 
itine im idtul dniwin? ofsn Onentil inliiior, but caanot 
r' -. the pcrapKtive ol thv ceiling coircct ; snd as no book 

liiaksn ciplsniiiirF skeirh vuuld be uwtul to others 
■iMet mjtrlt. For coavunienn: J will make dimenalons 
a ileuriteog. I wish todnw armmSnft. longsnd IHt. 
iide, one cDd being norlbwarda und tha other tosarda 
.he »nth : the wsils are init. hijb, and above them is 
" lie Tft. 



m the end waU. snd tl 



ompoTmd"conw)n4«4 p«ri^4 ■trta Viow\yiJitor*5U\cM* ^^"S**?^^^ 



Is qnadii- 
lugh point. 
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Uv roM. «> : '. 1.' n.>t siklriManil uliivhni, 
HwrrMi.m-'C. : f-vrricrlTRaiMniivr ilnim. 1 1 
K Bh:^ ■'« unl ■: k-'Ru .vu- wuU nrr thv ni 






SK 



£k taniv " mil 



bj itt. OwIbA. which BoaUini ■ 
It iiif><nuli»n oa the iDbi-ct. Uf 
mj- ptTTtuiu — 1— "~ 1 



■u» iMok. ihrw U thr di-wnpH 
noM bT the author, ud Midfto 

tbf Baar rMilrn <>( tbr " E. M.. _ 
htic had exptrienw In buiniiv thi 
■uf tbr Tain in qupilids, Will it 
the iMult of theii eir.'iicner is r ' 
li lallfd the bii'k-piVMun vain. 
■Kitid fcr the |>ui)-ov ; and iho 



tzgnhle aad «xpeiu 



inieation, ia 

, and Ihtai 

Uaffic lAntexn 

fan to M* that 

lins the naei Is aFpaiaCc 
alillle fuithci DO, Hr. C. 
«nite, the gaaca do 
)n page U of tho 



1 nx* *' (n>m one baft, and tbb Uod 

■amrmi.niM br Mt.nutdvirk (■' ' 

P M^ aa Tny ilanfreroui ; but 1 



thej- kiadliitT 

Lppewi adminbl; 
bt aa effldeul u 



[naisr.;— To "P.B.A.S."- 



[laj hB^'« upun Pn 

EroiUtiuB u( Iho Moon ;— diliikk. 

Ciee.]-I.UbTi<nitinK Oil tor L»tlU!«. -Which 
beat 1—1 tod aperm i>ll gunu np. I have bwa n- 
iiammeiuled Deata-f cot all, '' — i---i- ?- ^.•--^ -■ — -— 



[or it, or hold ni niqioild>le for ai 



laiiee, l— Flrlni'. 
Oewabu^p" or ot^er 
Mat muds of dtiog I 
the piactin of flren 



[SMSe.}— TrknapATAat Ymxaimb»m forOlaa*. 
Lrethae praomble R«drpn^par«d~ia; red. blue, ai 
'— mlihea.anllabla to imitate itaioeJ 



uiaii! 






.jimitate«tair-' 

ma1(«r vould hindlr advertiae. _ 
af of ''oun *' m need of the above. 



[tttw.] - Copper Saduotlon—Wst Frooera.— 

Being an owner of a lai^ depoait of copper pyril«i, 

i to 4 pi-T cent., and mixfrd triCh a large quantity of 

iron and ma^rnetie pyritea, and other mioerala. Thereby. 

rruneeatratlDQ meehamraUy u almoat irapflaaible. 1 have 

^^^ -uune thuuphta of experimantin^ by the KHcalled vet 

and ' [iroce», vU- — Ciuahlnf, "^'^"'"ff trith aodio cbloiule, 

—■ ' ■"— '-'nptheaaltaolei>iK)«rliT waturand add, ar-* 

ilutiaii predpitatuig th< Cu bf eleetridt 



1 not thoroDghlv poatfd op in the detaha oj 
. and belieTJng ft will intoeat Mbet* aa well a 



U > glad If 






reader vlil. throu^ thia 



[Hin.i-OtiteT Walla of Hoaiea.— Would anr 

ofjw nad«». f-inne..ed with the building trade af-iTnuij;- iui i^nif'in'Sr^eni^ of wm'^ri«;t^:'ii'a"d:; 
S"^^'*^ .'f dw,.lhnf[-huum ,m pronortJoo to Oe , tn_,^i,.t ot "oura^' will grf»tly obUge b» aaaiatug 
SuSU'W^itri^" Lfo " lfe«'»W™ '«■ «>* me to wh^re 1 cau tod ioforiition on [Tl. mbject.-^ 

«^''ti";iiJi^*S'J'?S X'V""*f w*!!^™ '[Mlitt.l-Hn.lo»l Bx»miT)»tloiia.-WiU any of 
rmfttbiT TvadiDtf thtt Mr. Flet*?her, of wairington. I ,„\. Yn,,_^„,i «,-«—„, ,n,^,.nt« >f..iiiDint .tid »i>t. Hi« 
peTt«»l an eipjrinien; in a lecture, in which aTet^ot , ^u„T^it,^^^bjmtt iJ7" ie ei^^tioaS 
S'w .ff ^" '"^"^ '■? '^".■' "'V^J,"^."''" ^ I rgrU,erUp«ti.-e d^ ot ■■ A. l O." and - F. C, O." ! 
(Ot hot the gU ".IS iqiimpolanlrtunndolf and on again, I _,_J .iJT -Ui-l, „( tl.o (■,! oi.Tninnfinn. i> Ihs mnn. 

*h« .Iili.iL^ ih.w ». 11.1 lit,iF«r.„^ n.„.. .hA— . 77??". .■™- ""'P" ot tlie twoeiaininationa u the more 



—Will "BnginMt" or "yiiw, 
wler, give a hint or two aa t« tba 
There la gi«a.t diffanacc betwaan 
it the pteaent time : Bome «tU oc*- 
na more than ethera in 1( montk 
ime.-Coi'KTBi Lio. 
tM19a.l— Ornmmontfcl Flow«rpata — I «haUbe 
jMl^ed if wme mdet would tell ma the way to make 
wd uae plaatfT oif Paria monldi for mailing the put*; 
-^-■■'"- the olay le tB L M od tnto the mmld, or diould it 

I or ia oil iujurlona to the p'aatar I Huw tbidt - 

seed the plaater be f-H. W, 8. 

[Bjmi.l— Vaoanm OanrBa.- Winaay nadei gin 
eaitlcalani aa to huw the new TBoanm gangna that am 
being put in the Midland By. guarda' nna are toed I 
Uao what they indicate, as I aee then ace two pipw 
leading to them T— Htitoihi. 
rtmi ]— SlaahArglnc W^tttr Jfrtaa Tutk«.— 
naTe two iron ci>ft*ma holding aboat 400 nllona of 
ata- each. I rennlre to get tba walct mt of one Into 
.-w othei two or thice titnea a day, Woold any of jour 

WT it it dune by ucioc injectoo-linl thay make the 
water too hut,-J. Tatloh. 
[fi ISPS.] -Seed of Olft.-Wbat b the (orm (or 
lakini! a deed of gift I L> it nsoaaMity to hare a atantp ! 
le^dtnesseiimulnd ! Will it auwer the purpoK of 
wUlt-A. J. 

[6a203.]-I.O»»l.— To Ma. W«THianiu)oa"Lai." 
-A. ii a dealer in pianotortei and otber moaleal inatru- 
lenla, and employ* B. aa a -' '— ^ • -'— *•— 



if the 



ocaayuwwh 

•tniCtt^-B.— Wb.lt a 
*eae an- (ocstmn^l •- 
^pjf pmi-rion Kai 

the maMul AjdI I'^C 
B. the euh (iv: gn C. a 
Kuwi^ tbia. (11 roum 
by inal The fonnulif 



knowi the detaUii. givr 



of ins 

F. C. O. 

.bitnwt of the 



[S218S.1— Telaacoplc- It _ _._ _ 

>rortcdingH of the iJvetpUDl Ajitronomiisl Societ 
lave irad with intervot iome obaerv-atinnd by 



wiiil<i' inmlTing -J ,1^1 
iw It the setting , t?ani„ ^ 

1 thould 



l^,a. of putnp in incnea 
l-^IectTO-IbBiiatB. —Would it be po«ble 



1 like my durknew enUahlened by 
'nt. Ainunnt other thingv. Mr. 
mmy ctleatiul abject<."-&Un<, 

nrlHO 'ampiillcetiun. mdvptndently of the aperture of 
the teleiHMpe"^ aud he muntli^ni luvt-ra iOJ — 40^aa 
^Ting the best viewir, not only witfi lin. apertureu. but 
^lanta Uke E^nell'ii refiector. and the SQin. Waabiogton 
refraclur. Will 3Ie. Fnnka explain why thin ia au !— 
aim the mjparonl contredirtiun between the absvc utate- 

M " of Feb. 2i. lh.it fur plajietiiTT work a Bmall tele- 
scope is of DO uf-e. but *' tx latre Epflectur with ob high a 
nnworan tite utmoflphpre will bear " 1 In the abstract of 
I Hnd the Iter. J. J. llutihanip retry re. 






il the planeti.'' This subject teemi to n 

n ob^rrf rs. permit me to ai^ if single lens eyepii 
it I BO much to be dr^eed ' I have a fair mix 
I which, with i tingle lens (the ere lens ot a hadl; 






about >glb- will br th^ artnal weight lilted. Conld the 

duwasy iviuired weight of piiii aiainii an opposing ! 
^cingfmmi up ^baximmc .'— E. C. F. 

'.»tX9i '— BalMUa Gear of OmnlcTcla.— ConM ' 
uy of mJen etrUin t<< nu the balance gtkr of thii ' 
•a.-klDt. >>0l bow II works ! I bare one, but cannot 
■BhTftand its mRbjiniim.- Jouv Ai.ii Oii-aan. £n- 

IMia.;- SoloOTKl Inkarr Bona Work.— Will 



ricw of both -i 



_e principal d 

c impreasion laat evening. — Akt' 



»ol^T*B.eei-Ji.r,-: 



h an indiarubber ?tamj 



i^^I~^''^~8tnleiiiant of Xaal Satat* 
«a W)A -I ac aK>u: to leave hume. (wobably npwr 
tj rerjm. wi an. pcwKiKd i4 a little real eautf which 
I MB iBiiou !.■■ a*:::- on my wile for ber life, and after 
bee to By cniUnn. i: pqw*:b> in rneh a way that aboold 
I, wfaM^ ■• aapttiUV.t. eater iaUi bnsiBeas, and ay. aH 
iDtu dfbt, iha: II icay sit be aflecKd m any wav to ber 
1— Wuu:d i; he any miw ttRaoi to ber It 1 gmw it 



r™an e«^« 
iTt on the Sai of" -^^ — - 

[UI^l.j-Fliidlna; Qrawitr of Light Fluid*. - 

ranty of light OuiHa with the hydrometer, but d'>ni 
now bow tv calculate tbe allowance for temprratun 
I.:' lempentuiv hating to be reduced to 9CP from whal 
Yr It may be at the time of testing. Haw is this done r 
rUl wy kind imder of - oun " infiicm ^. thai I may 
ibubte to every usual degree of at]na^)heTie tecipera- 

— In fle«b-CDloi ind^caou ti'houc 
Joclors to aupply thi' placr- 

ii'ed or injured in a battle or 



— Onotitohoti 
in of the hunu 
at • Djei any r 



= B.iw (nanlr (i 



[UIM.:— Saciiaarsl'B Oxy bsq Clron tt. — 

ab<Te battery ! Whit proportions of caustic 
and acid are used tor thu battny,: ^'hat kind 
)• naed : The eell I haie la liin. by fin. inside n 
ment. Woold a porous M' do as well aa a gh 
d'Med with a piece 



■MiM :-Altltndea - 



Kh obliged 
■ folWfais 



;Miffr.:-I,OK«l.-W. 

jiawledge kindly give » 






^-'S^^lSt 



On Secot 



tnube k _ 
fc&jthe (ii,iiu=, at wtLb the pr 

-^ -ti.l" -.T'b^m:^"^ 

f trtl.-S ILB. G. 

;ut^ * — SktnrD — HfiW un I r 

MtrUi-.» 1 CLif t: ..i:.- :.< w with aSiu 

^aaUest apinuiv a:.;.'h will show the n 

-UJ tbe >B:al.<>l Kki£b will sbd* 



of oar pToteitB, ti, do away with 
«iabli«fard road, and to make anol 
ight amies, due eaat. through h 



1 riKhl angle 

ic hirt tiiul, 
to tbe othei 

]En« it rn I.* 






-A FiaPLc: 



tobeui 
mself ai 

I in whii... 

months or hereafter. 



e Huploy of A., he ia B 



X, baa branch boBusaes for 

_ heitifter" la legal, aa tbe tecm''M« 

fflonths " is r-proined t (X) Can B. set up m taHinev fOr 
bimself as a luaer. kc. In any of tba aoantlea In wbjcb 
A. baa brauch buaiuesaes. it B. ia emplgyed by annt^r 
iths after he has left the oapkiyof A. 1 
. . . _ . . reatiietion be legal, beynd a cotaiu 

[fi2«>l.;-I.DuK Fsndtilnia Oaaa, ra«!k.-Tbe 



of a 



>of n 



■ clock Bta BO d 



leape. The round dial ta Um. aa^^ss 
I close up to it. What ahimld be ui 



W.]— Lead and Antimony. — I have hod 

m I'.i Blake a mixture of lead and aBtinaiir— tour 
of tbe former to one of the Uct«r-and bare 
.eneed conjiiderable ditficulty in ^**r"g the metal 






. WiU some one kindly b?tp' 
l-L«Tor 8 fety Valvt, 

kmillyteU me ill 






igbt in the foUowioff ! 

with an exhaust bole 
weight II at tbe eal of tbe 
spring balanee juat lib. To 



HietaSSkof 



. _. if yotu-eor- 

[ tbe truth uf our opinion in the failDwiiig mal 
ru lately engaged in the t'nion 88. Co/a ta 

lorinj out a ISln, iTlinier, h"^ — •-" "-- - 

he lathe, I wai obliged to raur inr iiiwiwiiiaa ». 
liflher than ordinary. This 1 did hv plncfaff tbem on 
rood blocks. After plaong tbe oyUMeraBU**'tHt" 
in the sadille, 1 brought it up to the bad or ruonam* 
lead, and m it was lined off, I aet thia aiid ban tbe 
iging np tba othet bodtu " 

b^ beads were fairly oppoaite e 

rilh the lathe-bed. or iheua. '_ 

lir with tbe Ulhe and the exact hei^ta wMk tbe kads. 
was to bore with a bar having a toed head ^ It cany- 
ug cutiere. tbe saddle cairyin* tba eylittdei aloaa. 
lanngihe harin. &c.. Ibrmuht the boring bead to eaA 
ui] <if tbe cylinder, alternat 1y, and abtcc^ tt to the 
i„a. ni cylinder faee. &c. Tbe foreman eoBinr an. 
.. ...^^v,-.,. . - 1 of eyIirfSi* i 



1 prote.ted that 



1-iSin. blAer in<w*dlkaB 
that this did nut dnUy, aa tha 
ig the bed ; bat tbe job— at tbat 

He gnw abual>«. He had been a JS 
old the soperintendent I waa *itafHfsrt, bat 

ei^anaOoB. I was diselurnd. Waa 1 
r T Bemember the heads wete nlr wftb tte 
id that when the catter bead waa broofht— 
en the eyhnder wi 



i-.r end L'.im'' to tbe cutten— it showed fi 
UBT.-F K. :la«b. 

iiij^.] -InkfarTypaWritar.-Iwa 
reteiably black, for nie with a Hall type-i 
Lolet ink ia of a very objectianaSle ooLor, 
ni so called black, will not give a pi«a 
lid an 90 thick as to give blotted 

mbber sump ink -I'.d, pateBt _ 

lit nrong cDDugh. Would tbe additim <d 

i^n ink be boiled down wilhont apoHiac It '. 
m using is very hygiuseapic, vhidi ta a ani 

>^^ l-lCMlical Gail. — Tj "Bioai,"— I haw 
iiJ> a ,Mil Irom the iattmctions on pp. 3X-e at yonr 
*jk, with tbe connec;io«is at 1 oad 1, witb the pnaaij 
I W made at wdl. Y,iu say that when tbe loBiiHtiaB- 






bhie. bvt It ia 
---■•■-I bta. 



u>.*-, A u-v .i(r.i^wuie ivt.s n WBUH tarn CaRHUia 

felt Uioayucliin'. I feel it lamlnealBOBt muIjIb 
bjth. Wtdy.<niaaJlysaywbaIlswnB>* MlfUtafeu 
snjTMi tbat In tbs aaw ediitoa oa ^5b ^tto hMss 
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ttj. CamiPiuil»tIon> for tU> dn^i^nit mutt be 
>dawd to J. Piiitci, forn nhedyu, Lluid«Ti«, Cu- 




WW 



■bars, -'Tfae Molb," 



,t, 1&3, MiHBncbey'i "Ohei 



aiTenl olba Rmtlrmcn itiirtsl veil m Ox nee, 

HPilK'n Jsrub, D^ MuWt, uid U.'U. »sinmmiii«; but 
ttOBlTUidnl ctuHK thpf Cgund it impoulble to goun 
iritfa Ibe oompnltion. 

■olnn Till lUll watinua lo Kail »lutiuiu, u' the odIt 
rrolnf tn tajnra ggod problem in lo Uiifik out how it jfl 
daoe ; and thtf hArder tha auL ifl to cnck tbc morb i( is 



NOnCSB TO COSBBSFONDEirra, 

OouicT Solutiou Ifl B^T by D. UhIuv ud J. B., ol 

Boxluj^ ; t»«M bv J. K«ble |T«T good], and C. IljuiRk 

DiciT Bi«.— Pleue Mod ouk and >ddmg. 
Fboiileiu und njnca rueiwd with tbooks (n>m G, J. 
Slater, J. A. Uilei. D. Uocka;, U. F. L. Mcytr, J. 



iwll, ud' 



I. HUki 



dO| oi Block etcapci 



J. B., of Boifoid.-'Bul-iiulH, as jm 
bflt tbej opm up nne Terr pnttT 
ll mi jrnuni and wtU wnuj; of 
SlwaBboTc f 



^Ttng, whidi 

': vith'Tnudta t^ number 

_ , _, thSTMHlD llfl! it KfaiK, 

■uid vhcre tber branch ODt natiuoHy from the Dtoin 
Un, itn RiliBon It* TOlti*— otherwlM, cRtnlolj uol. 

Yoor aolntloa to use wo* quite conect ; 

eipt hod been ockDowledgea. 



■u Blank his ben 



ploT. T 




AHSWEES TO CORSESPOHDENTa. 

•,* AO vmnnmiailiDtii ikntil bt wUriHri id lit BniTDa 
9/ U< BxuuiH UicBiiic, II, Ti^vUittk-Mrai, Oa-mi 
Strin, W.a. 

HINTS TO coBBxaFomons. 

1. WrftB on oni ilde of th* papCT enlT, and pnt drcv- 
bin tor illiumticini on iivaiata jireia of pii>ot. S. Pnt 
tiUAa In quarieo, and vhm onarerint qnerua pnt tlu 
DOmben oa mil ai tha Utlia of the qnar» to vUA t)i* 
npUea lefa. S. No choige la made for inaeitiiig lotteia, 
qoeiiM, w tetSm, i. urttan w qnoioi aakjog tOi ad- 
ITCOOH of mannfoctunn or conHpoodAita, or vhcre 



iiifozmatianlianawvndUuaii^thepoaL fl, Letteaiant 
'- - — r*tpondimta, midar coTor to the BditnT, ar« not int- 



',■ Attentlao la wfiedallT dnwn to Unt Ko. 4. nw 
md* dcTotfd to lett^ro, qnoieo, and repliei if nuaiit for 
t» lesanl good, and It la not fatt to oevnpf tt irlth qnea- 
(jooj ouch aa are indicated above, Thlch are only of tod^ 
fldnol intenat, ood vhld), II not adnttlrMimta In them- 
~-' — i laad to leplica vhlnh are. The " Blnanny Bala 

tnd ve bnit our n«den vill arail thamaelTfla c^ It. 



Uortcrolt.-'U. 



.— D. BuDnatrne.— S. Lancooter.— O. T. 

. L.. ...,,.._. . -1^ ftulBeld.— F. 4. 
i«tak«.-O.J,L.- 
-f^mith.-T. Owm 



J. P.— e. M. B. GemmiU.— W 

Eiser.-G. Fryir. — AMlma 

- Hitraadcr buhib,— Fernleiod Tnwtee.— E>]Batlon.— 

Vfnx. Binni.- A. D. L.-rn«pIor.~r. Perkini, ILA. 



remember oolhing u 



debt!. TOD could 
^jnp, and had bf 

li^t be worked 



rburthebook.)— L. W. n. (Weareafnid 
nothing. If jaa could Hod ant r«rtiUnlT 
Lce remained after paying all the deeeaoed'a 



. , . you have l«ft — , ... 

_ and had better now oonnlt a •ollator.)— A. A. 
[Deicirable, bot bsrily Impftntivelj- nErCBDiy, lod 

—--»-■*■ '— * — ^-' — aa you goon.) — JouLAbAUb 

[□rtJiiir ipoce for diHnmiiiff 
new wamoa. iieaaen hive heard both side*, and 
must diss Ili<!ii UWQ Donclnaiani.)— Tuaxaa. IWe do 
not tbink there ouuld Le oay difflmlty. pniTlded yoa 

cuDiH. give ootiw to the auneyar uf the lowl board or 
vflnitary autbatity uf y^jur diaOJet.l^TAiiHaa. (Com- 
merdAl matten ohj beyond our bcopcj— Wihbi^iihjti. 
(Heo Indian of recent Tolumea. Better hare medlul 
advice bffoie uudb the coil )-Glatto», (Whichever 
ytju like. "What du you mppoae a chemidt vould uv 
to iruth a qu<rticin ! Doo be do what yoo »y, and, if 
«, what d«» that prove !)-J. J. OiLnnHr. (We do 



:e of the 



Btloa really 



.lua.bit^-I>.., 



It will diuolre.}-C. 



sr/t:,: 



\a a certain cxt«it open to 
ell, at the bottom of whieh, 



4t hsvinf the Doatfit— that ii, the taUc 

H. Out. (If you,«huuw■t,clannotlindancIIpu- 
lple uuwer would beUutada; bntyou do iiotiay 
ether perfunoer'a hudi were alwayi over the Bgiire.} 
Z- W,Xi(^vTn!f. (BuDHen's: what you want baA not 
m Invented yet. and ii gcsrcsty likely to be. Read 
Jour back noraben.l— J. H., Dimdee. (Why not 
ltd to th» ijaU-nlea t If that don not meet yoor 
wB, you muet wait until the apecjflcatjaniipiibUmhed. 
9 ihall, no doubt, fubllab all puticulan ai eoon ai 
ulalile.l— W, J. C. (Have we not given infficlent t 
;p. 446, No. OiD. and ■undry isplif -" --"- "-" ' 



(IfthH [nti._ 

be found by „ ._ 

Oalton'a tnnrti In the Tranuxll 
of fivil EnBineenl-WinTKB V 

koRlh of Inuei I If iney arv 



■H of the AnthropaEoffi- 

£la(c, W.C.I-jTMcE. 
not nffloienti it will 



9 at the lutjtution 

r at all 



Hcvraaaa. (Hany 
L numben. ToDmiKhl 
B.)-J, JoHaow. |T%ey 
inifarted byf '• — * 



try that given od p. 436 

in back volumei. Pcitapa iJme ortboH Eivai' oop' 
61^ lart volume, would iiuit. Bee p. 4M. Vol. X&XVX ) 
— VuicaaiTi. (He nodonbt meantVota.XXlI. and 
XXllI, It commeuied InNo. Wl,aDd wai imntiimul 
tor many week*,)— Sowain Haar. (Ton ban enly to 
take or Mud It to him, aitd pay hii tM.]— Aannoui. 
Xm. (Beduee to Hmethina naoi a poUoh in ■ »lnd~ 
Mooe, aad flnlab vftb OMU <io a bit ol aeft mai 



mcc g.ie.«.,, and no 01 
woulf reply ffllhuut k 



I leuK uf rc-ponubility 

a book. The infoiaa- 

worka on uuchinea, and in the volumra of the technical 
\iDumalii. Seandi the Indice* for clutch and conpliu.] 
— Dick Td arm. [Bather too late to deHcifbe a thju 
that eroybody hu Menor oan aee. Look la yoiD bail 
Dumben. Briefly, tt ia a paar-ahaped glaie anvdopa 
Inoloaing a filament of carbon d«Bi9l Sing a onmlar loop 
at ite upper part.] — J, U. fWe can only rvfer yon to 
the adwxUBDauata.}— O, (About one ooooe to a cell 
about two-thirda full of water. Practically, put in a* 
much aa ym like, and add water from time to time. } — 
W. F. (It dhonld have been weU worked at the time. 
It itiff now, tub over iritli soap, danip, and work it 
about well.j— Siiirin Fiiiii.ii. (Bee pp. sas, 938, Ul, 
Vol. XXXV,, and the indicei. 9. Bee p. »«, laat 

cauae. wbii-b can be de^iinined cmly by an expert on 
examination. Balhinc the »TeI with permangunate of 
potaab lolutiDn wcnld aid.|— aixiiH. (Ttiere li a de- 
acriptioD with illurtiatlDni in Vol. XXXIV., p. HI.)— 
Fltihii Uiciiiii. [We do not know that ihere are 
any reoottnlied dlmenilani. 6ood aiaea would be 14 to 
IHft. in diametar^ hole about a foot In diamrtart and 
" ~leemln« Jenkln'a fa Long- 
■ and Ihmktn'i edition of 



>.)-J. I 



lU Kill fin 



>t jou ' 






1 the nature of the ataino. 2. The Bicpaabm 
oi aieei oy heat varic* dightly with Che phyaieal con- 
dition ; but foe all practical purpooe*. you make take it 
oa-ooil between freezing audbolioguf wals. The 
coeffldentia 'UOOOIinfi for each oentignde deme.)— 
Thos. (See p. tit. Vol. XXXIl., and the indicea 
ain«. We believe the Identical cose can be >ea at 
Orlffia'i, Oarrick-atreet, W.C.)— B. S. B. (Bee p. SK, 
No. ^01. Wi'r^annutaffotdPik^viii^of auchiuatCen. 
Yon ahauld endeavour to ace on». ur procure an illur' 
tnled lilt from the maken. Foileo the netting la 
gimve fa wood, and make the beat joinla you lan; 
doietaa vould be beat.]~W, F. H. (The Biiaieo, 
If it can be plaoed onttide ; the b - 
be kept Indoore. Directioni toi 
have Deal given many tinea.}—) 
know where worldng drawinga ca- — ,-^^--, -_. 

fleanhing the indicea. l-Miui. (It ii not as eaq- 
maner;%gt yon will find methodi in Vol. XXVI., 
pp.44, 1».)— Zituii. (Beennply oop.4liO,No,IUl.) 
— EtiiHBjEa. (If it iq vulcanined, you can do Dothfag 
with it but aell to the factory.)- ' '*■--— '" — 



. (We do B> 



•*■!- 



__.lonp. 1« 

I o( that page, 

flftcenUnca from tbe hottoin.)— UaoBaxio. (Itia in 
No. 749j>hlch can be hod for t(d. inhalfpetinyatuDpa.] 
— W. W.>Liiaa. (The pangiaph appeared on p. 9B, 
We noticed the rinu' report, not the ''favenliou.^^) — ' 
A. B. C. (Try common naioffln oil and a eloBB bit of 
ni> l—Tvaini iniiif. fMake yoor battery aalntloacif 
ilphurlc acid to the pint of 
filume. 1. Uetol maijllaare 
iposltianotwanted.it ' 

Von will find many hista 

, (If you oould dieaolve 

p It might do, but you had better try biAulplude 
1, BctlarnaehTdnRhloricacid.aathereiulting 

of aloe would be uaeful ; the coit will depanil 

on the pricea paid ; but it will be much moref- ' 

[-oerecentWknuml^ri.)-- SiSLLi. (One i 

(Weh 




CEAEGES FOR ASTEBTISDrO. 

Tliirty Worts a * 

mntPuniUnrtUBantirinSkmunter UaOnlOnU, 
I<iwir47u. pu Um. Faraimpa A^Tfrtlnx-iiU Oac auiUat 
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ABE CANNED FOODS DAVOEROITS 7 

ALTHOUGH many milUons of ** tins " of 
meat, fruit, and fish are annually used 
as food in this country, it is only occasion- 
ally that we hear of any fatal result from 
the consumption of food which is, at any 
rate, cheap, and, so far as trustworthy evi- 
dence is available, certainly not unwhole- 
some. A recent case which, according to 
the newspax)er reports, ended in death — 
poisoned by ** nitrate of tin " — recalls atten- 
tion to a subject which is not without 
interest from several points of view. Except 
for the occasional reports of deaths in con- 
sequence of eating tmned foods, there seems 
no reason to suppose that the use of tinned 
▼easels is in any way injurious, and we need 
scarcely mention that culinary utensils of 
both copx)er and iron are invariably coated 
with tin, and have been so for years without 
any one casting so much as a hint of sus- 
picion upon them. So far as we know, tin 
IS not used in medicine, except in the form 
of filings or powder, when, mixed with 
treacle, it is aoministcred in the form of an 
electuary, to act as a vermifuge — ^tin being 
chosen presumably because it is inert in the 
human economy. It is attacked by most 
of the common acids under certain condi- 
tions; but diluted nitric acid produces 
the insoluble hydrated dioxide of the 
metal known as metastannic acid, 
with the evolution of nitrous fimies ; 
and it is not easy to conceive how, in the 
ordinary methods of preparing canned arti- 
cles, anything could get mto ue cans which 
would affect the coating of tin to such an 
extent as to produce a poisonous compound. 
The salts of tin, too, have mostly a power- 
fully astringent taste, which, if they were 
really formed in the cans, would be suffi- 
cient to condemn the use of tin plate as a 
preservative casing. It is obvious, how- 
ever, that tin cans as usually made must 
have solder about them in some part or the 
other, and it is not impossible that the lead 
contained in the solder may, in some maimer 
not imderstood, be acted upon so as to be- 
come a poisonous salt; and it is possible 
that in some factories a little of the chloride 
of zinc used as soldering fluid may be left ; 
but even in tiiat case tne quantity must be 
very small. An examination of an empty 
can discloses the fact that the tin coatmg 
has been acted upon to some extent by the 
luices of the meat, fish, or fruit, aided pro- 
bably by the heat employed in the preserv- 
ing process ; but the contents of so many 
cans nave been usefully disposed of, that it 
is impossible to overlook the fact that if 
there were anything deleterious in the can 
itself, the number of cases of illness soon 
after partaking of its contents would be 
vastly larger than has been recorded. As- 
suming that mistakes have not been 
made, there are a sufficient number of 
cases of illness attributed to the con- 
sumption of canned food to call for an 
expert inquiry with the view of testing the 
truth of the charges brought against the 
*' tins." The question is of importance to 
this country for another reason than mere 
considerations of the food supply. We are 
probably not overstepping the mark bv 
estimating that of the tm cans which reach 
this country, about nine-tenths have been 
previously exitortcd as tin plates, which are 
supposed to DC (and we believe generally 
are) sheets of iron coated with tin that is 
practically pure. Of the bulk of the import 
mto America, a large portion consists of 
what are known as tome -plates, used chiefly 
for roofing ^.m poves, in which the coating 
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consists of an alloy of lead and tin in the 
proportion of 2 or 3 of lead to 1 of tin. There 
can be no doubt that fruits packed in tins 
made of such plates, especially if a high 
temperature were used in the preserving 
process, would become contaminated with 
lead salts, and fish and meat would also be 
condemned as unwholesome ; but although 
it has often been stated that some of the 
more " enterprising " packers, anxious to put 
their goods at a lower figure, have used 
teme-plates for their cans, we have not 
heard of any authenticated case in which 
such a can was found when sought for. 
Canned articles, especially fruits, such as 
peaches and tomatoes, are very largely con- 
sumed in the United States, and alarming 
statements have notunfrequently been made 
there as to the danger of using canned fruits 
as a regular article of diet. It is just possible 
that the primary cause of those statements 
may have been the use of teme-plates ; but 
the makers of tinware are well aware of ihe 
difference in the appearance of the bright 
tin-plates and those coated with the alloy, 
and, so far as we know, no expert has yet 
succeeded in finding any large quantity of 
lead in even the commonest tinware, and no 
cans which were made of teme-plates. Most 
of the tinplate used in the Umted States is 
made in England, and is commonly known 
under the designation of bright plate and 
teme-plate, the difference being a matter of 
common knowledge. Analyses have been 
frequently made of these plates, with the in- 
variable result of finding that the tin coating 
is practically as pure as the best English 
bar. In one instance a trace of lead was 
found in the tin removed from half a square 
foot of plate, which would leave the tin 
with the character of " commercially pure " ; 
but although lead was detected in the com- 
monest ware, not sufficient was found to 
e. Sblish the charge of intentional adultera- 
tion. One analyst reports that he has been 
assured on good authority that teme-plate 
is sometimes used to manufacture tinware, 
but he has failed to find an instance of its use 
in cans for preserving food. Altogether it 
may be assumed that there is not much risk 
of eating either flesh, fruit, or flsh which has 
been rendered poisonous by any action on the 
tinplate in which it hiEis been incased, 
and we are, therefore, reduced to an 
examination of the solder. The solder- 
joints in any tin can consist of the vertical 
seam joining the cylindrical part and those 
at the two ends. As goods of the kind are 
usually packed, it may be assumed that the 
contents of the cans are never in contact 
with both ends at the same time ; and as 
the vertical seam is generally made by the 
folding plan, the solder being placed only 
on the outside, we have only the ring seam 
of solder at the foot and head of the can to 
consider. The solder used is probably in all 
cases made of lead 2, tin 1 ; and an exami- 
nation will show that only a very small sur- 
face, compared to the contents of the tin, can 
possibly come into contact with the meat or 
fish, though of course where fruit is the 
article, the liquid will convey the poison (if 
any) to all parts. The acid juices of fruit 
will undoubtedly act on lead, and will pro- 
bably dissolve that metal from the alloy; 
but, like other suggestions which have been 
made in connection with tinned goods, no 
proof has been offered that lead in an appre- 
ciable quantity has been found in the con- 
tents of the cans. The latter are generally 
soldered up iu a machine by which the 
minimum quantity of solder is used; and, 
as a rule, a guard-plate is attached to the 
lid to catch any solder which may run 
through the hole where the final sealinfi^ is 
made. We can conceive it possible tnat 
infinitesimal quantities of lead frequently 
administered may be highly dangerous to 
life ; but it is certain that they will produce 
unmistakable symptoms long "belox^ VbXL^ 
fatal result can ensue. The caaea ol Vnysx^ 



or death referred to above, arc, however, 
comparatively sudden in their effects, A 
we are to believe the reports, and we 
are, therefore, compelled to assume that 
if they are due to the preserved provisions 
at all, the cause must to sought for in the 
provisions themselves, or in some unknovim 
action which they may have on the tin 
coating of their envelopes. Wlien we come 
to consider the extreme improbability of 
anything deleterious reaching the human 
stomach in that way, for it must be remem- 
bered that long before the *' canned " trade 
attained its present dimensions, provisions 
were preserved in exactly the same manner 
and went the round of the globe withont 
being injured, we can only conclude that the 
fatal cases which have been attributed to 
the consumption of ''canned foods*' were 
really due to causes which must have escaped 
the attention of experts. Those engaged in 
the importation of '' canned " foods should, 
therefore, take note of the statements re- 
ferred to, and should jointly make arrange- 
ments for an exhaustive series of experi- 
ments which would determine once for 
all whether anything deleterious to human 
life can be found in the cases of tinned 
provisions. It may be that some un- 
Known injurious salt of tin is produced by 
prolonged packing — although well-known 
facts negative that idea ; or it may be that 
the methods of preserving are defective, and 
not equal to those which were so sucoessfol 
a quarter of a century ago. It may be 
conceded that in the case of fruit, glass jars 
would be better than tin cans ; but in the 
case of fish and meat there will be a difficulty 
in ascertaining whether the preservatiye 
process is complete if glass is used, and a 
much greater loss through breal^ge in 
transportation and subsequent handling. 
Altogether it may be said that the charges 
made against tinned foods arc not merely not 
proven; but are, in reality, highly im- 
probable. 



PAACTICAL NOTES ON PLITHBING.- 



By P. J. Datibb, H.M.A.S.P., Ac. 

{Continued frtym pa^e 210.) 

NOW that we have gone through the foregoing 
preparatory work, which has given my 
readers a general insight into the art of the trade, 
I will give, before proceeding to my roof work, 
a few tables and rules suitable for inside plumber's 
work. 

The following rules and tables will at times be 
found useful to the working plumber; and in 
order to make them as Himple slh possible, I will 
begin by explaining the law of falling bodies, 
which, if understood, will enable the workman 
to calculate the flow of water through pipes by 
gravitation. I shall also give rules for ascertain- 
ing the amount of friction, or loss of head of 
wator when running through long pipes and 
bends ; the method of culculuting the amount of 
water a pump will throw ; power required to 
work it, and such like. But it should be dis- 
tinctly understood that simplicity is the great 
thing aimed at ; and therefore in some cases the 
plain figures will not answer for theoretical work, 
but in aU cases it will answer every purpose for 
the practical plumber. 

Gravitation ; 

Or the law of falling bodies which governs 
the flow of water when falling through pipes 
(also for suction pipes). — The plumber, in order 
that he may tell the quantity of water which 
will flow through a suction pipe, or from a cistern 
through a given sized pipe into a w.c, &c., in a 
given time, should make himself thoroughly ac- 
quainted with the following rules of gravitation 
or attraction, or law of falling bodies : — 

A body f idling from a height will, approxi- 
mately si)eaking, fall 16ft. in the firtit second of 
time; but in reality it falls IGft. lin., which 
latter in practice is not taken into ctt\^3»AKr(l^i«scw- 
Say, 16ft, ia tVva^^^ ^<iwv^vA ^^-^^^^^.^^^i;^ 
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Hnspiirt'il por iuinuto» diviiloby 00, nndif por 
!««v\Mul, ilivuli* the ^l^t quotiout* l>y GO ap^ain. 
i'hiui. 'J:^0 10 ^(Hlliinii piT hour in 384 giiUons por 
iniinito, ami 0»'4 ptlKms por ucconil. 

1 may lirrt^ inontion tnat an ullowanco of 10 
wt ivut. i«at timos mado for Ion l>y friction ; 
Imt thiji fctriv'itlv drponds upi"*n tho class of pipe, 
anil» if r«>4uiriHl in minute aotail, it may bo cal- 
oulatisl by tho following ruK'S : — 






I. - 



.^-^ V H 



In the«o rul«5 :' a diAmeter of pipe in inches. 
L » length in y^rds, 
U = head of water in feet. 
V.T = j^iillonj per minute. 

rV..n, Airain. :ht'r<* i* the !os* of lu-ad bv 
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when going up a hill he cannot <io the abov!.- 
amount of work by, say, ordinarily .speakini^, 
about il of the quantity ; but as horses do not walk 
in a straight Une when turning a pump, it may 
be asked when does the horse exert its strength 
to tho host advantage when doing circular work. 
From experience uie circle should not be lei»s 
than 40ft. in diameter, and if the circle bo 
reduced to haU, namely 20ft., the horse's power 
will be reduced ; of the above 33,0001b. 

Question. — Raise 400 gallons per minute to ;l 
height of 28ft., what power will be required. 

Bule. — Multiply the weight of water, which is 
101b. to the g^on, in lbs. delivered per minut*, 
b^ the height to which it is raised in feet, and 
divide tho product by 33,000, and the quotient i^ 
the horse-power. 

Example.— 400 x 10 x 28 -f- 33,000 = 3-3'.> 
h.p. (1 or pressure to the square inch on pump 
bucket and capacity of barrel see examples.) But 
although these figures are here as 3'39h.p., it 
would be impossible for three horses to do any- 
thing like this amount of work in pnmpic;^ 
water, even though they may be working in -i 
40ft. circle, for the simple reason that in all 
pumps there is a certain amount of frictian, an J 
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Pump I«aboiir. 
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pninpa, and lor the man ths Tork done vill be 

grteXet it a proiiorliraiatBly balancwl fly-wheel 

[Ta it eentmutd.) 



IMFBOVEKBHTS UT OALVAHIC 
BATTEBIES 

MAXV iuventon have recently tuned their 
attention to the improvement ol the 
galvanic battuiy, and ve have from time to time 
givL>n an account of their guggeitiODS. lately 
the public haa been asked to believe in biOiiIt}' 
ralh.'r wonderful improvoinenta : but, until wo gel 
.1 buttery- the products of which will aall tor 
iilmoHt as much as the original materials cost, 
there is imall chuncc of the primarj- batterj- 
Mitpplinting the dynamo machinu. Mr. Slater, 
of Luncasler-road, STotting-hill, had recently 
obtained a Datent the subject matter of whick 
will be understood from the following; — The 
electroUte or cathode of a galvanic battery or ii 
batter)' for storing electrical energy is formed 
of quicklime (say ono pound) alackea by pouring 
tburson a saturated solution of bichromate of 

To that is added, little by Uttle, nitrous or 
nitrit acid of about the ordinary' commercial 
atren^b (My Ulb.], or instead, a satumted solution 
of nitiute of soda or of nitrate of potash in 
equiv^ilent quantity, which quantity would be 
about three limes greater in the latter instance 
than in the former one, covering the vessel con- 
taining the same until the fumes evolved have 
subsided. In another vessel is placed caustic 
Buda or caustic potash (say 41b.) and water (say 
1 lur qu;irt9), to which is added dry sawdust [say 
21b.), or other suitablu form of cellolosc, and left 
until it becomes a pulpy mass. 

This pulp is then mixed with the lime, nitric 
or nitrous acid, and bicbromato of potash, and 
when these have thoroughly mixed chloride of 
sodium (say lib.] is added, and after the mixture 
ha4 twen allowed to stand for a few hours it may 
be placed in the desired receptacle in contact with 
tbe elcmiintary metal or other auitablo substance 
constituting the one pole ot the battorj-. This 
substance may be a strip or strips or other form 
of citrWn or wrought iron or other suitable metal 
kept in position or supported by connecting strips 
or othdm-ise. This pole and electrolyte may be 
aepamted from the other pole of the batterj- bv 
a porous diaphragm or other suitable means of 

*\'ithin the porous vessel, or otherwise, ai 
opposite pole or electrode of tbe battery, is nl 
:i piece ot zinc, or a suitable metal coated is-ith 
zinc, luid this electrode is excited by placing 
the vessel a mixture of caustic sd<u or caustic 
potash, chloride of sodium, muriate of ammon' 
and muriate of zinc in proportions sufficient 
form a neutral or saturated solution, or in pi . 
portions su<.'h as will give a reguline deposit of 
zinc during electrolysis. Or the muriate of zinc 
may 1« obtained by means ot a saturated solution 
of metallic zinc in muriatic acid, and then caustic 
BOdu or caustic potash is added until the zinc is 

5rtKipitdt(.>d as an allcaliiic oxide, and upon a 
urther addition of laustic soda or caustic potash, 



a refulting mass will be produced somewhat like 
thick muil, which when cold will be ready foi 
use and ca|>able of giting the desired rcgulini. 
deposit during electrolyais. In this Latter case 
the employment of tbe chloride of sodium and 
muriate of ammonia may be dispensed with. The 
satu of ammonia and zinc may be prepared by 
mixin;; th<;m in equal proportions and then 
cvaponiting the solution into a crystalline statf 
.ind the result may bo used directly with the lin 
in its deliquescent state- 
In tbe preparation of galvanic batteries, when 
not for use in storing eioctrioal energy, the ' 
troduction ot muriate of ammonia can 
dispended with. 

The following proportions of these substances 
■inswor irell: lib. of caustic soda, about jib. 
of chloride ot sodium, three pints of water, anda 
quarter of a pint of a satnrated solution ot 
muriate of zinc. To these may be adrled, if 
found desirable, a small quantity of bitartiate of 
potash and oxide oC zinc (say loz. of .each in the 
^oportiotts of substances already instanced]. 
'nus mixture having been placed in the proper 
TOMe!, it may form the ch«rge for the battery 
fvr uir until the cutmit is exhausted. 



To rocuperatc the exhausted cell, pass in a 
current from a di'mmo-electric machine, or other 
suitable source of cleciriiity, until the energy of 
tho batter)' is again r'.stirt.d, and the battery is 
Bgain ready for n»- lis may be required ; the 
action ot current being tu precipitate the metal 
held suspended in the solution on to the plato or 
cylindur, or jilates or cylindL-rs, from which such 
metal has originally been rumovcd by pre^'ious 

Instead of employing sawdust in tho second 
ressel, the patentee mav use sugar, molasses, or 
starch, carbonisvd by mixing u saturated solution 
of sugar, nkolas9-!s, or starch at a temperature of 
about I'liO' Fahrenheit with equal volume by 
measure of nitric or sulphuric acid, and whilit 
tho mixture is hot add thereto for each pound by 
weight of sugar lijlb. of bichromate of potash 
or biebromate of Bod;t, litb. of oxide of 
chromium, and IWh, of freshly slacked lime, and 
when thu whuli' u coul it is ready for use. 

Messrs. D. Ci. Fitzgerald, of Itrixton, and 
T. J. Jones, of Princes -street, Uanovor> square, 
have also obtained a [utent for improyumcnts in 
elements to be used lor batteries, which is thus 
detcribod : — In currying out the invention the 
patentees construct a tank or tanks, preferably 
of wood rendfrt-d watertight by mtiins of a 
suitable cement. Earh tank consists of one or 
several ci'lls or rwcptadts, the number of these 
cells armng>>d in series being greater or less. 
according to the electromotive force of thu 
dynamo machine or other source of electricity 
used in the process. Each cell may be sub- 
dirided by means of a diaphragm (or two 
diaphragms with the electrolytic fiuid between 
them] of porous c,irthenwaro, feIt,orotherpotouB 
materbl, Ot the two compartments thus formed, 
one contains the positive electrode or electrodes 
and the other the neg-ative eluctrode. Or ono of 
the electrodes [anode or cathode], consintinu of 
one plate or of several platts connected together, 
may be contained, together with the soltor oxide 
•f k'ad to bo converted, in one Or several porous 
vessels, placed within the tank; and surrounded 

ith the other material to be converted by tho 
is in contact 
this ease the 



electrode ot opposite sign, which 
with such otaei mati'rial. In 



of tho compartments, 
and the surrounding space the other compart- 
ment. Thd anode conipariment may contain 
plates of lead surrounded with ted lead to be 
converted into jieruxide nf lead, and the tithode 
compartment m:iy contain plate* of lead or 
carbon in contact with an onide or insoluble s:ilt 
of lead (preferably in admixture with carbon 
fiagm-.'nts), to be reduced to metallic Icsd. It is 
advantageous, except when chromic add is to be 
produced, to dispense with thu diaphragms or 
porous vessels, and to construct the tank^ qrei^ 
ot dimensions suitable to allow ot certain olements 
being suspended vurtitally within tho lank or 
cell along its sides so us to hang at sAme 
distance &om tbe bottam. Upon the bottom of 
the tank is placeil the negative el^onent, covered 
to any required depth vith tbe oxide or insoluble 
salt to be reduced. In this case thotanbs should be 
shallow — i.r.gless'in height than in breadth. The 
bottom ot the tank is preferably raised somewhat 
towards the — *~" 



spectively at the anode and cathode surfaces within 
the tanks], the peroxide of lead is obtained in tho 
substance ot numerous plates or separate anodes 
of suitable size, to be employed subsequently as 
the negative elements in primuir batteries ; 
whilst &o reduced metal alone, or in admixture 
with carbon fnigments, is obtained in bulk, i.e., in 
considerable musses, which are subsiMuently sub- 
divided into portions of suitablu size torthecorre- 
sponJingposilive elements of tho primary batteri es . 
These anodes may be used us the ncgalira 
elements ot a primary battery, not only iu con- 

t" imction wiUi a jKisitive element of reduced lead, 
ut also, if prefeired, in conjunction wilb a 
positive element of zinc iik lieu of the lead. Tho 
platen, constructed wboUy or mainly of load, to 
be emidoyed aa anodes within the tank or tanks, 
should be highly porous in structure, in order that 
a large propoiti'on oE the lead of which they an 
formed may bo convei'ted into peroxide. 

Tbe Ijinks or receiitaelcs may be connected 
together "in multijue arc." ot "in aeries," 
according to the elcctromutive force of tho 
dynamo machine, or other source of electricity 
employed to produce the reactions ; each cell in 
aones requiring an electromotive foroa ol ttom. 
thrw to four ^'olta, althougU ft Mgtm b\«Aio 



jilivo forco nviy bo employed when rapidity of 
ition rather tbnn economy is required. 
The electrolyte preferred is a (Tilute soluti<in of 
sulphate ot nmmouia aciduLited with sulphuric 
acid, in the pro[Jurtion of one i«tt ot tlj.' con- 
ceutroted acid to I:; ot I-^ parts ot the half- 
saturated, quarter- saturated, or still more diluted 
solution of the salt, but in the treatment of 
sulphate ot lead to obtain reduced lead therefrom 
the cathode, ths ]Kttenteas somelimcs employ 
solution of acetlte of ammonia, in which tbe 
id suit is soluble. The cathode element, as in 
e case when porous vessels are used, should be 
id or carlwn in contact with an oxide or in- 
soluble salt of lead, preferably in admixture with 
carbon fragments, such eatWe, togother with 
tilt' matctiiil to lie reduced, occupying, when a 
diaphragm is dispensed viih. the bottom of the 
tank or roceptaclo. When a diaphragm is 
iployod the cathode and material to be reduced 
occupies thu wholo of tho negative compaTtment 
of tho cell or tank. 

Instead of obtaining tho pfltoxide ot lead as the 
material to be employ>.<d as a " dopolariser " in 
the negativcelcmeutsof primary voltaic hatteriea, 
the patentees obtain chromic acid by electrolyaing 
the solution ot a solable chromate, such as tbe 
chromate or birhronutu of pot^ish with a platinum 
anode, and with a erttbodc of lead or carbon in 
contact with an insoluble «alt,or>n oxide of Wd 
or tin. If such insoluble salt ot lead be the 
sulphate, they lind it advantageous to 'employ the 
sulphate of' ammonia in solution with the 
chromate salt. The chromic acid and the reduced 
metal thus obtained may be used in the con- 
struction ond working of primary voltaic 
batteries. 



THE 'HAITDY" PABALIEL VICT- 




choap tool tor both amateurs and mechanic*. 
The body is painted and the jaws finished bright, 
the latter being of liardencd cast steol, having 
faces ot Sjin. The vice will grip up to SJin., 
and its total weight is ^jlb. Our attention has 
been drawn to it by Mr. A. S. Lunt, of 2fl7, 
JIacbney-road, K., who also sends us a useful 
cataloguo of tools at low price. 



PATTERS HAKIHO.-XTIL 

SheaTs WheeU. 

A SHEAVE wheel U a wheel with a proored 
or hollowed out rim for tho reception ot ■ 
chain or rope. We t:ike the chain wbeda fint in 

In a plain sheave the chain lies in its groove 
in the dirsction Bhi:iwn in Fig. S5. But a chain 
when in motion is nlwaj's apt to twist, and when, 
IIS in hoisting machincri', a heavy load is directly 
ilependent from it, a sudden return to its normal 
position will jiroduce a jerk, and, as a conse- 
quence, a eousidemhle oxtr.i strain will be put 
upon it at once. Hence it is customary where 
the wheel is immediately over the load dependent 
from the chain, and not merely acting as a 
carrier or support, t) uac, instead ot a smooth 
sheave, One grooved out, so that the chain links 
mav lie successively parallel with, and at right 
angles to its axis, Fig. Sfi. Further, in tha 
ditferential puUsy block, and in all cases ^^ist;* 
tho wheel Lib to imK ■Oa's ^m™. iSuswj,- "ew 
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ic ] Oa-m. SinalMiW boura and cross riba (D It It B} 

I will t< lutiMied to theae Sat ami, hii\4iiga alight 

;e-S'^«. I lUi^'jimt of taper. Hallova may be put ii 

r lus^. I Kcxt take a large puUev irith wrought- 

'=:j F\i. if<i . In aonM caaea it will be sdviaable 
count of the 
i» ring could 
. iC/nTs vz.^^^ -j:, \i.iz. :< s^i in ^« ii*nal way by building u] 
v^'-t^tLi E-jiT-i iw: zXT«a acd jcinting Fig. 90, tide 
.liwi iwiiT u i E . Ti* l*:M(t widi their printa ,C' 
:-= = 'z~. i. w^-tl ijjii* :f t^'t riiig will be jointed alao. Thia 
'-ii-. - -.7=:: =AT :« w:^i ar^^wei rerr well shFre the wheel ia of 
^.=1 :^=^ ir=j &.= jr:;^,rt£-.n». 'Put if itwiiTli^htinwction, 
-■ij ■^■.--; ~-^>= ii-1 a patt^TB would nyt be»r foundry usage 
I--. — lilt i;?>s *-^ l;iir. »si in ipcn pullem would beadvia- 
■ji. li-.-r-.-^^. 'JLii fc':u7. ii:: aether iiieU.o-i would be to build up 
: i^'sa :e ;j,v a Klii ring with a br'^d print I'ig. 9l), aide 
!>:« ±iiK ::«!:i<^^ —w^ml ± , ^d x,-, uikt out the groove with 
"I— --**' -im—tty ten or a dozen to the circle 
nl-r u Kajiitri Fix. >2. A . The adiantsge heie would be that 
'.•^•: vrjtfz^ •Ji:^ w.^i.:-^ =:akinzaniron jattt.-m, we ahbuld have a 
■dL ^7 II. : -.Tkd li^-i ri=. :a>i lial'l^ to b<?«ome ramnunl out of 
■vtr: ,=--- '.::-— tr=i — a =a;t«r ',f iBpcrtaOi-e in a vheel of any 
-.'=:>: T=l -~ ■ " Ei=J. Anj f^nLer. although there ia the addi- 
zt --■:Fr-!z'.iJv-4t ti'.ca^ r>i«£K inT<^lved in the nuilnng ol the 
-I V-t-Vrl. 'a,-': t: XT^a. w« hlK. save ai a let uS againit Ihii the 
:* =. Ui! jliut tr.'^ilt 'jf th« siidlc |ait biji, aince, instead of 
t= L tv.T. :z. Hx- '^ ;'.d=t tcp asd b;ttbm, we only want one 
t - »r7 isT k.iji ; itii it tjw to^ i«fie vf the print. 

Ttn o:e* ^cx will !« loide ihus^Tco sidee 
I-,* \*. =o« w-~ i* ;r«;u;^ fig;. 9i, B B;. Thtir outer 
•.:t,-r.z^ \ijk;^ iiift* C '.' wtll H wuked to the aamc ndiua aa 
. .r. M^^j'.c *-■' t^ '.-'=:«t tdc« '.f the print l'C;. The inner 
~ ~ ' ~ ~ K^f* — Kfii&X — will extend about a couple of 

' i=.-.£>!a m1-:w thel:ti« which lepnaenta the bottom 
• -J .-.. ^v^! ^jOTe. In these ddea, lut grooves 
;i=. dwp. radial from the centre of the 
diftance apart, equal to the 
the aegment of core ; a 6lh. 
:«a, 'J t2*Jfc -A It- 'iitle, aa the case may be. 
IzX. ti^liUs groove* drop distance pieces of tbr 
WK^ aaij to keep the ddea at their prv>i<er 
ilaeaEM apaitr^lhat ia, equal to the thickneaa o! 
liu ;tt=:. Then £t a ooup> of blocka (E E 
iirtwwB :he«e rldca and enda, ymili^^ longilu- 
^— ■*. - y ^,ws ic.e centre of the box. Work thcii 
«ddr4 ' F Vj the mum radiui aa the rim of th> 
wMai, then naikvithcii end* the nm MR^aa. 



Cut out the groove thus marked with templet 
Tcn- tmlf, to that when the corea are made and 
laid end to end, thc^ shall correspond neatlv, and 
not ahow a lapping joint in the casting. When 
worked, replace the pieces in position, and aczew 
them, one to each side o( the box. It onlj 
remains to put on the boaae» for the arma, and to 
make Iho evntial boss with its printa preciaelf aa 



L the case o 



\ flywheel with wrought-u 



These latter, too, ia a strutted wheel 
should be jJocAi t prints, and tiot round onoa \ for 
muod prints would necessitate two joints in (ba 
body of the boss, coinciding with tlie centret of 
the prints, while with poi'ket prints the joint on 
'he top face of the boss ia alone required. 

There is yet a cummon way of making a large 

shsHve whtvl without a pattern at all. A glanca 

-* the ski'Ich {Fig. 93 will indicate the method 

which 1 aUiide. The light portion ia the 

wheel lim in section— the dotted parts indicate 

outer (A), one inner (B), tomuu 

outside and taside of aim reapectively. It is 

I Ibat these core* are jointed at B B. Of 

rse Ihe joinl must be a curved ono — both tam 

being worsed to the nms radius. Ths outet 

edges of the cores ,C C; need not be carred 

~ :kll, Kxause ther form no part of Iha wheaL 

,ve suffioenl sanil there, say two or three inches 

the narrowest part, and some Icsaex anonnt. 



vlio. 



oljin 



sides and ends together lor each reflectively. 
Their enda must cvuvet^ to the wheel centn, 
mnat either cut thnngh the cmtre of an 
xns or midway between two bowoa. Hdb, 
if the wheel have eight anna, there moat be dtbar 
eight or sixteen corea. Aaoming there an ^^it 
cures, we have a half^bosi at «si^ aid of tb« 
inside box. The boxM moat be eqnatto sad 
other in width, whid win indoda widlb «l ifaa 
and of two saad juRta. ^mb hlocki nil 1M 
at ted between IbMS bona, •• in &e last n^uk. 
those fimiBf the whMl ftmn irill ba^vnad 
<)*\iT tM«M to tfa* ikiV* indicniii in 1%. H, 
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vaiQ \i naail ireiglits 
Rul of \flt iu railway 



tixwc'CiiRZTtiifhr [ilopraph— " ' — 

to pMt, Thi- eff.-rt I'f ihis »j 



u U to ch<>(V a 



whilii tht> -attn 

workiEK v-i lb.- 
poinci of lojdirj 



niliii'ril til a mimmum , 

L-:i.inii'tor of tlie whi'le «y»lcci 
Di\- nt-oi'JMiry (cr the good 
t» tho ciicmi'Tocm, uiil the 
I unlciniliiii;. ■■ do driver 



guard iirtmiirftt cu tli* Itiiuis tbeniselves. 

To the ■ininstrjotfJ jpedator the electric loco- 
IBodT? sppauvi! to Mt itwli iu niotioa and ing its 
tnia jIod^ vilhcut acv rontn'lliug paircr. Il 
is liot itaitnl (rem ite eugiue-room or testi ^ 
WOM ai the funnhousc. The locomotiTO fonaistsd 
eii»«m»ll tlrttric mctor j,bout 3 foot loug au ' 
Ucbf^ in c£am«t»r. Thi5, on being hrought 
fiCnnccacD irich \ht rli^ctric eurrcut, irhicli 



n s thed. rtTolved with great rapiJiti 






tsmoricQ to a simple wheel, whi 
B t-it <:a::Hd twD whetis, which gripped the 
nor. to nTclT^. md ttii:9 pulled all 
Tit Okin :twU c<iuift«J of crBdlcE 
ttc win icff, vhich Has supported on rough poeta, 
^ki each cradle would. p«thaps, cain' 100 or 20(ilh. 
Wh^Li. The wire rope on the posts' servei both to 
eanr the train and to conduct the electric power, 
vMch ;an be taken oft at any poiot alonR the Una 
fend apjiLed to other puipows' thau That oi moving 
* train. Thi* ma illustrated bj a inUll electric 
Motor txtd to cine of the posti at a diatant poii 
TUiC'Cfr. havJDj; a current of electricity ilrai 
fanm the orerhead rope kdI through it, easily 
Wcrkd a cak(: cnuh^r, thus thowing that it may 

■cne daj^ be pf«<nble for the farmer to t 

— (l-Ttiwin the ih^epfoH and at either point 
Ifat faun, and even to plough his land, % power 
g<acTaI«d at thq home)iI?ad and conveyed by ~ 
mntjla wite to aoy point whera it ' "-^ 



le wanted. 



PAPEB BOATS. 

WE mtiitioutd sonic, litllo time ago that the 
Wcatingbduso Couiiiony liiid hi'cu making 
experlmcuta with u launch made i>f paper, the 
(itilnct bi'inu tn provide a li|;ht boat, bullet proof, 
KUU cajiiiblu (if cnrrvjii^ ttio iiuw liigh-ipDBd 
ctigiiiN dcKlguMl bv Jlr, (1. WestiiigbnuM. Sbme 
Juan ftftu IJniwii, llii< M-ulliTr, cumu uvit hero with 
ft waoiT'liiiut inudu of iMip-r, and h-|icu Haulai 
IMiil bi* lint vi»it In IIki Tyiio 1ii< aim lirouglit i 
lapnr "«h<'ll,"»nd jimrtiKi'diii Jt on lliu rivor, bul 
U-MiT Ilr<.wii ■«.> Ilai.hiii th<.r»<lit ciuiiiKh of the 
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been evaporated, it is taken fioni Iha mould, 
exact yrtri.i«n/r of the model desired, eiceediogly 
stiff, perfectly iiyiuniutiical, and aeamlew. When 
tha akiu is removed, the boat, as it then appean, ' 
waterproof lid. tha frame and fittings complete 
oud the boat vamiahed. The advautogea pOBMBsed 
by thcsfl boats over those constructed of wood i 
strength, stilfucss, durability, nnd being withi 
joint, lap, or acam, to admit of lenMug by Etrain 
shrinkago ; they have no grain to craclc or ap 
never shrJDk, and, paper being one of the best DC 
conductors, no ordinary de^o of beat or c 
affects them, thus rendcnng them admirably 
luy and all climates. 

— 6 b^jy of tha paptr boatbuilding 

bonness by MesBrs. Waters and t^ons, although an 
experiment, bids fair to be as suceesaful as have 
been their etCorta iu the building of racing shells, 
canoea. and the like. Tbls experiment is the con. 
structiou of a steam launch or pleafure j-acht, ti 
be propelled by one of t)ie celebrated Westinghouai 
steam engines, built at Pitlsbiirg, I'a.. where thi 
boat is now lying for the purpose of receiving iti 
eugina and accompanying equipments. This ii 
budt of different niatenal. and tlie method of con- 
rtruction is also different from that of the smaller 
boats. Unlike them tho entire skin constituting 
the boat is formed the full size of the laonch-ir 
bein^ twenty-five feet in length, uecesaitating thi 
making of the skin in two halves, which uii 
joined together on the keel. Fiir this purpose 
two moiijds, each representing one-halt of the 

ansad paper launch, runuing length -wise, art 
t by logging up layers of clean pine. Or 
building the two moulds for this launch, up- 
wards of a.OOUft. of timber was used, iu ordei 
to give great sotidity to reeist the tremendoni 
pceoBure of the shrinkage of the paper. When these 
moulds are worked otT to the e?cac[ lines required, 
the sharp tdges are protected with Jin. boileriron, 
which completes the moulds really for the rapei. 
This papeFi which is mode by Messn. Crone 
Brothers, of Westfield, Mass., comes from the mil! 
in unt- wet sheet of the reijuiied shape obi 
in thickness afterwards drying to ,^,,in. Tl 

ia enough hirger than the mould to admit of 

over the edges, where they are screwed and clam]>ed 
to resist the process of drying. A flange is turned 
over tho edge of the iuner face, eilendingits whole 
leiigth,hj which flange, when tha bull is completed, 
the two halves are bolted together. When this first 
layer of paper is dried to tlie required form, it is 
coaled with asptialte, and another similar layer 
attached to the first, making the total thickness of 
tho sbins jjin. When these skins are takeu from 
tho moulds Ihey ore the tierftctlv-fonned bal' 
tho launch. Tliuac two hiilvcs ire nttaclied to the 
two hnlvM of the keel, which is made of wood, aud 
k!I tlrnily bolted together throughout the length of 
tlie kiMil, and tho scam is lubaeiiuently made tight 
l^ tht listiul proci'Bs of caulking. The tube fr- "— 
flhuil is cut through the wood only, and i 

)ulU before putting together on the line 
nncossary to connect with (he enginff. When these 
' -n hnjvi's of the hull are bolted together along the 
_.-ul, tho piuwales and .iwidwood are put in i ' 
attocluul to tho keel, and tlie hull is complete. I 
imetwiary to carry boiler, eucine flooring, Ac, 
tbi-npiit in, being suspended &om the gunwales: 

ruitiiiKontliekcel, not, however, ' "- 

the imiier. Tha iiiiiah cousii'ts in . 
piipur, which admits of 



toothing off the 

,^,„ „ „ „. „ polish equal to the linest 

work, oiling and drying in hot kilns and 

ing iu vdours to suit the taste. Experiments 

deuioustratod that this paper, even with the 

jukiut entittily worn i-lT from it. and^ if possible 



et remains, will still r.^ 



thinkniwotash 
it tho water. 

Thn M'l'StiuBhouw Engine C 
.iruiBl application of their cugin 

Kmat, lilt which it Leema j-eculia 
lilt a number o( boats this s 
imivpd to be vnry fast, aud 
numbur of heavy enginti '- " 



reUyer 



tt the ac 



F the 



I marine pnr- 
iiinpled, have 
a which have 



ilio mad. 
towing audpleasi 

__ this line has induce J 

iem'to try tlie experiment '.i having paper boats 
lartructftd in wbir^h to introduce and use their 
earn ™gino, which, although :i comparatii 

recent introduction to the '- ' '-"'''' 

olreaily won for itself an e 
- — ■ — '--,f tho many ftear 



orld, ba: 



/ *Ai»/w rmitiif, ^h'H ">/ iiH'Miun 1 



NEW METHOD OF INSULATING 
TELKGEAPH WIBS?." 

HAVrSGhadrc-aiiopfv-:;' y^ar to arr>- ^" 
t\.o l.iT-^t'cn r.( jr*:'.'-* '■ :--we!l*rv. thi 

Ihuscolo'i 



laled, and no longer conducted theetecIriccuiTtst. 
A wire of copper, brBas, or even iron, may thm 
he coated with an insulating layer like a atratam of 
ream or guttapercha. This p'rinciple, I believe, 
admits of easy utilisation in preparing wires and 
cibles for use in telephony and telegraphy, llie 
method of obtaining this insulating stratum is. from 
an industrial point of view, very practical^le, and 
the cost triflmg. The hardness of this coating, 
which resists all atmospheric action, is a guarantes 
of its dorabihty. The insulation is absolute. Ilia 
method of preparation is very simjile. -i bath of 
plumbate of potash is prepared by dissolving ID 

Eaits of litharge in 1,000 parts of water, to which 
ave been added 200 porta of caustic potasb, and 
boiled tor about half an hour. It is allowed to 
settle, decanted, and is then ready for use. Tha 
wire to be coated with peroxide of lead ii attached 
to (he positive pole and a small platinum onods to 
the negative. Finely. dirided metallic lead is pre- 
cipitated upon the negative pole, and the win is 
coated with peroxide of lead, which passes snocen- 
ively through all the colours of the spectrum. The 
insulalioD is complete when it takes a brownish- 
block colour. The wire thus covered ii perfectly 
iusensiblo to electric action. Articles perfectly 
cleaned may be attached to it, and coniMcted wiui 
the negative pole of a gilding, silvering, oi 
' ig bath without tlie current, however - 
rodacing any action upon the objects to 
..,v ,. J jjaced mad"' "' 
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LIVE LUST. 

QSE of a series of "Lectures to the People." 
given uodar the auspices of the Yorkihoe 
College, was delivered at tho Philosophical HalL 
Leeds, by Professor Mini], last Monday, the subject 
being "Live Dust." Professor Miotl commeiwed 
by referring to the mode of cillecting dnst for ex- 
amination, especially dust Soating in the oir. A 
^loea slip smeared nith glycerine had been exten- 
uvely used for the purpow of collecting the dust ; 
but this method wa^ open to the objection that aU 
germs were killed bv the givceriue, and that the 
volume of air which iiad yielJed the dust could not 
be measured. WatiT shaken up in a largfi flaak ol 
air bad been used to separate the dust, but by 
thia means a auffid^ut volume of air could not M 
examined without using a vessel of inconvenient 
size. Atmospheric moisture, condensed 
the surface of a vessel cooled by i 
been collected and examined. The moden 
mcnt for passing u measured current of air through 
a fine jet, and tcrupulouily collecting all the dujrt 
which it contains, was described in detail, and 
illustrated by mtoui of lantern elides. Prooeeding 
to point out the variciis kinds of dust fouud in thn 
atmosphere, the lecturer spoke of volcanic dnst, 
- - particles of magnetic iron (believed to he 
microscopic meteorites), the dead organic matter 
which forms a large propt-rtion of common dust, 
aud living organic dust. Of the last named the 
' ' ' slitueuls are pdleu, spores of moulds and 
, and bacteria. The bacteria, he cbserved, 
were of special ialvn^iit fr^in their connection (ritb 
putrefaction and with cenain deadiv diseases. It 
was shown long qjj by Schwann" that bieteri* 
" ' idiBpensable to putrefaction, and that 
st unstable organic fluid would not 
putrefy unless living IJaoteria obtained icctss 
lo it. This dcmoDitr-jtion ullimatelv led to 
Lister's autiieptir siir^rry. The lifc-liistory of 
imni'.™! iior'.fr-.i was descrilied, and an 
ffiven \A the way in which a nece^iary 
betw^^u i-aitic'dar forma of bB.cluia 
ifeclioDS fevr[> had been ascertained. Thfl 
great number of lac 
air made us feel ilia' 

iiirht le shown to greatly 

;!;e rjM place, the bacteria 

, lu inriguificant propoitioD 

A the whole numl-ei :: living germs presf-nt in the 

air : further, a gre^: v-jmt«r of the bacteria of all 

kinds were Jejd, I..-T isretbin one -twentieth being 

.p-iblcof genniui:: cinasuitableduid: audlnitly, 

.; putrefactive a:-.; .-Lcr '.tss .longerons bacterio 

i-a very_pronc : ^: rhs upper hand of tho mere 

i.-Lil.ii.Li i 1 1 :>-.:-.■ r^ininnt which constitured the 

rE:»:::L:* .:'. ;:' :i^ ife. Pr.ictical remediei with 

gjr,; T.- -.L i;„- ;-r.^;:s fcrms of dust were ei- 

j:u..!. ;;.,■;■.-:;..-;■.■. ._;f :hiw being the nsu of 

;;i:T;:-c '■.i-r.-L, 4. :L.; r-.moval from ihe neigh- 

■i: h. . .; . i liTj-.' t w;.' :i ,1angeroas trades such 

crcattl : i;.! :.".-;■:■ < :f ;:it: or involred puti»- 

.■■ive iir.'.vw--. ;:.T- Emt>li£caticn of ItouMhold 

m;:;;t^. i^A ^<\ - -.Ily :be dtinj away witli any 

IV .l;b.r.;e iv. .tea !;ang:ngs in h]oiues, ib« 

_iiiS}'I:cjf.i.'u c: jraM spawi. improred cleuiii- 

u<*s ;a t"-^;s. *uj ;.-<nn>lcle detadunent of the 

air of ;wel!iup-^.>-i»« ftoni poHibla contamiiw. 

pnlilk body and no 

iSCdOI,.' — ■-- ■■ 



liih the ri*k. 
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■_■ >;. 1 - ■.-.... ^.-ivtT !.;!» apivunii in thcHi! 
. =JL£ LL L' ::-.i:. liktf him. I legiKt tLo Ai%- 
,-- ■■:^^:'. .i iik*"pTa[*ipal niattei fciii 
'.'.^ " r.r :h^ !a!i*r dTcum^auc! tliT-' may 
": rT- r-.i!':.''. iitnnticeii liy vout ah]-' t^r- 
T: - L I-.:.: Ii: the i!nt place, n large prri-i.irti'iu 
; :_-.'.-;..r:-:- «-a» rrtuiribuled bv Mr. Bin." lam 
„ -.':.^: I. L .atributioiis made iii tLc '■ E. M." tn 
■i- ..- k;^i-t;, can 1x mr.re valupii bv a5troiiim>-'n- 
'.l;: :!.■:;. lie neriOB of pa]>on au'l Btcrtchw which 
-..■'-■'■ n.u the sifniatiire of '• C. tiauOibort ** . liat 
ti' "'. c'liiimuuicatioii* have becc<Diu iniiv^nent. 
A i'.f.'M-l n^wn may irell he thii— th.it niucli 
'A Kh-A is ti'-w Iii>in|! iiubliilibtl euneeiuitigiKLLiku- 
er.t'i-yia Ml I'xticiiii-ly tecLiii<^l wt to bv alniuU 
■]■■[■«.': ti> Uinto wliu STc nnt fuTiusIii<i witb u 
4;,;cifi]iit'« alAn: of niitli'iritii-ii. We muint"."l'> 
lu-. riitKtn nf lliv iielnii'ifrfDphifal JSirii.'ty. M'c en.- 
ii't "'/ ]..ij(r>hH till! viirkit tif Xi-iik>:i. L-<hRn:>ri:. 
I)-:<:i iiii.i M.i'lli'r, th-limiilt ; thi- "Ifv^txti-oif.- a:<:. 
Ill wril^UK fiir >i]iii,'iu1iiitK, n>Ii'iiii{rni]i}i<Ti' fuiinjt 
)i'.|n t'l Ih- iiiliivnii hy thivfvhnanf ift >\'triMtl! . 
11 u'. k-'li-iiij;^!]!!!!!-.!! s]iii-iiilipt-> an< t-w in 
ii'ifiiliPi. A;'iiiii, IliiiTi' if II wui't rf rcndily 
w^v.i^ililu ilirci-tioii iiK 111 wlint KhniiLI !■« <ii>ni-. 
VjI'Jabk ur tlu-y are, tlic "Iii-;r:<?t i.»U- 
l^ifh" ill Hi" .(./rt-n-i, ..-.« if--.-., at.' l.-.-.t 
uii^.^ U:.fiu:li>ry Milwlitulcn Ii<r " Tcleteunii.- M i>rl: 
('.I Mo-i.IiKlil KviiiiiiKH." "l.miiir lliiM.-*." :M,>i 
" l.-iii:ir W-Tk." Ill tbiiH iu>):l.vlui;; t- ]>r.>v::l, 
f' r t)i'. wniilH iif ■iliN'rvi'ii' li"<< :inil<ili<<ii'', ••( 
j.<, I i:iiii(r niiiBlliT hmtriinii'iit't, ur eiiuni.itiiliai; 
Kiiiiiniiuti*! ly lilllii lifiK*. wIi'ili'KTunl:''r- ur-- 

■■ ,„„^|v,^ „f „„,..|, wilf= '■■ 

ii, < 'iiiiivriiiii|> Ihi- up 

wiirk, iiiiiithiT Tiniiaik 

III IhiK II" '1 lull til I Mil III mill l<-ri!ii>litiii)trliui:iti' il 

I i.'.l n>- l-i hiiiit .'iirn'lviH r ' :i nugw rU-' t 



t'i>uu<l auy flactuatiou in tbe conne ef my own 
'ibwirationi, I wrote to Mr. Ptortor, who taplied. 
" %Mieii I wrote that it hsd Just been diieoTeiad 
that y Cassiopeia: ii variable." AfterwBids, I 
found ■) CossiopcLn: claiscd ai ■ viriabtc itir, alon 
with |{ t-rnri in Boscoe'i "SpMtnun Analysis, 
■-ditiou 1869. Mf copv of " Spectroscope and i'_ 
Work," i« dated 1877. Neither Mi. Espin nor 
Mr. Franks can eivp me any infoimation 
ujion the suliject : bath these gentliimen knoW' 
iug DOthing of ■) Caaiiopeia^ u a rariabte star. 
I would mach like information : peituipi Mr. Knott 



.t be bad good gnimdt 
aeTertbelMi, MngiUar 

""" "' rlwieons 

■riaUlity 

Smvth's 












i-ir hU statement, but 

•hat nothing can be founii _ . , 

uatiuaUy looks for iuformatioD upon the 
.i( aton. Referring to tho eiliuct from Smj-th' 
■■ Cvcle," Bi»en br ■■ F. B. A. S.," I must say that 
.S:r)i)hn Henchel ■ wonli seem to me to hare refer- 
ence to the variability not of ■/ but of i Cassiopeia'. 
•:■ Slid >; Draconis. — I have reason to believe that 
one or other of these stars is variable, or (and 
I'rtihablv) that both are so. Last tW they 
Iiractically equal, and about 3'D. This year they 
are separated by nearly one magnitude, x being 3- ■ 

'^Wai.^ , 

wut^ within the bit week : On the 11th October 
1 counted eleven great and complei ^upa, and 
thi're were, bendee. several smaller single spots 
t.i be seen. We hare had l>oiiterouB weather, and 
ar«> now. in common with the rest of the country, 
liavinc a heavy pale. 1 suppose the sunsnol 
iiu-ttwolosiirti would connect UieM facts i bul 
■ ' - - ■' know what to think, havine failed, 
... _.,. ..-dinp of the newspapers, to find auy 
niviiunta of tTiat >ut.t-e>siDn ol desolatiug hum- 
rniii'i' with which, wcru the theories lef i^rred to abso- 
liiti'ly and UiiiTMKilly liue, the worid must have, 
i>iiiiiHk>iin(i tlie atuj^ndnis disturbances whigh 
duiiiic its coaiM haii- taken ptice upon the sun, 
IIiIh v>«r U-eii riailid. lu aaying this, I assume 
thai cffi-odi are to W exiweteil to be proportioned to 
.•nii»'* l\Tlmpal*r>if. Arehibalut or Mr. Wcstwood 
(Hitt'r will mw us Wmo information upon the 
pbi-r.i>nii<uu ol yi'nir.i^ uietcorolDgical chanp within 
llii< [<ast six itr eight months. I aik ' 
iir uniiatie iiiiiod, hut in a spirit 



Lrping 

t doctrines 

rilil um>«iihiain»li*r. hut am dosirous of obtaining 
itir.>riualiiin whieh will tkrow li^t upon the more 
iiiixlomti- mini. l>id any cousequeuccs follow njion 
Itw livminiJiiua aud uiMuillccnt jilieuoinena oi- 
liiliilmliluriUKJunpand N-irtember which were in 
.111] ili^piv' pnii^wtiiiuatc to their maguitudc i 

Mliini b » aidniOia object in the ttOescope at 
(■■■'•■111. Dii tliiii-lnl, about Uli., the aii hems 

Ily i'ligir,nlii](hilliutiiuiatiiitarTalsvBr}-good. I 

li.iiinlH<nii(iriUMKlitiifit. llairadivision was visible. 
I niinl>'li«i,allniuiul; and the Crajw-ring could 
i'HKiii whore it unmied Iho disc. The rings were 
tliiK vkIIiw. Ill" niiiaturiul zone of the planet 
.11. .1 liah- wbitiiili yiillow. The principal hell woa 
ii'ii 111 hiiT" a votrdiH.'idwl udge on the uorthcru 
.irdur, iiiul ill Im uf n l«Ia ciuuamon. To south of 
ml wiia a |«b-r aime ; and to south of this, again, 
ii-ilhrr liiiaky Iwll, lU diudtieKt portion in ibe 
-iilr". 1 niuiamluu that bi-twcun thii and the 
iiIji ii>uiiiii" Ibimi waa nuiither whitish belt, and 
i.il il Willi ill-di'lliMil. lliisniuniiusC^Oth October) 
iHiiil'.'u.m., nmiliUiiusftiirlritood,! uoticedthat 
■■iiliiiii iif Uui elitiiflii-lt MMiuud to be darker tliim 
<!■ I'.-'il Bill] In IiaV" auntPthbiit of the a;>]>eaTance 
I 11 ilimky Hwit. <lliwrvilu( JupitiT. bcttri^n five 
ii.Miiill-|nntll*»,lii1wi>m'dllLUl>rilliautei|uiitona1 
l„,1 II.WNH ilisUuitUjr kriitlituT tlian auy other 
,11 f -if til" ilumiwulnnluldr, though uotquil*. oil 
,. fcilliiwinK Mihi "fn'ular. It was preceded bj a 

l..rlii.iiiii>rth«anl tniiii tliu aouthcni equatorial 

M\ whK'li WDi iliiitiiirll* the darkest markmg 
tii.ir.|.: I iiiinil a :iliii- unhniniatic (o.g. by Wrav), 
l,..n.i 111. Mam i«(«rr.'!*!I>i— an onjuisite sight. 
I iiii'tiifii (wii luiiar •iki.'tehi'H. pencil cognes from 
vn'Wi liikiiniU tli"l''l''">"1>»' <Ju» is of the Mare 

I ,1. , whI wan mail" ulKiU tint nth; Aisaamali 

l„,^),l, iilaluwliidi cnstnaliort pointed shadow. 

II In il aiqii'ati, Ihnmiilni frinii which one of the 
^iiiil'li I i»» ■y*iiiia whiPh ■nm)<"M> the niy system 
1,1 |',..<IiiiiImiii<i. (llBiiaiiythliiff )leeudoneri>ceutly 
»Jlkl.'l;.■i'l I'. tli'inir"yi't"nMifrrfje1uai-)Bpoiuta 

Z., iv'\ I'iir h'Ikhh. It will bci observed that 

ll.i V 1 1" ii'it Mill i" aiKirthiuiil wiiith direction, ond 
„,. ...,I iiiihIIi'I til till' u iitaiii libiduT. They. 



I ''I 



i.f I'icanl. 
Ill vfit liniriit. K was a 
liiiui ihnalaidnir which it ca 
iiitlt". III hav a |H-ak up 



t upon till 



sli'^h of ^ato. 
, . liikmi nli"«t 17 I"""" "" "^ '-3^1- ^' '= 
liiiir un'hiiwiiiKt'*^ ■!''''• ' '™ '"" '■'"'"■ 
,■ .ill liifii tii-ll-r, I ham- little dfiubt thai 1 

,.., |,. i,ut miir»<liitail uimn the O-.ot. (or 

, .1 iiiiaati^illr t<. aliuiioe other mirkinE-. 
■ line, wliul ia said a.1 to their delicacy, tlie 



cones were very easy — obvious, indeed, they ntn 
—with the 3tin. The power used was lU. I) A 
a cleft or a valley ? I suppose B is Schiuter*s v. 
S. Kaltland Bklrd 0«mmiU. 

Qlasgow, Oct. 2S. 

F.S.— I observe in the leply on p. 235. that 
ITrsoE Hajoiis has been printedfor r Untr Majoiis. 

jnPXTXB'8 KXD SPOT. 
[2203TJ— Ij roay btUavt yonr readers to know 
that on Ridar moiaing, Xav. 9th, at 4.30 a.m., J 
vai tenmted out by the Bght of a clear ik; to have 
a look Jt JvfUK, and iSgnd tbt gnat red spot 
•bmt in bonr pwl tb« aentnl meridian ,- but I was 
surpriwd to M« thai ib form and colour ratnain 
noch as tbar wMk lot Aiofl, vhea I took mj latt 
iketcheioftUoblKt. The rod n>ot is rtill partly 
_,i,.jj J :- "~^niift«n aqr-'-— ' ■■-'* — ■" **— 
notfaMi 



imbedded ia the 

colour [ 

still of .. _ 

aperture (1 

I see this i«»«Atlfle objecft, 

be visible in mo^ smaller in 

this becattse, it I a 



IUeU pfaik, and vary I 
(■11)01.) viDaGoaniAl 
I i«»«mUe object, ' 



ilaatA^, being 

diacemible. My great 
itor theeue with which 



3UTITRB, HABS, 8ATVB2T. 
[22033.1— AmioroR for many dayi put hew on 
the Dorset Hills, some TOOft. above the sea levd, 
wehivebeen more or less enrdoped in miltaBd 
clouds, yet there have been a few howiof 
magnificent observing weather. On the maniing 
of Oct. 2Gth, from 3 to the mist lifted a 
httle, and I had a splendid view of Jupiter and 
also (for the first time this season} of Mara. Hie 
snow at the North Pole was phUuly virifale, and 
also BOme dusky m i""i"'' g between it and the 
equator. Powers used— 3W, 600, and SOO, oa an 
8} Calver mirror. This phnet wfll now endiBflr 



"S?S 



Calver mirror. This phuet __ 

' the trouble of obaemtlon aftn aiidBMit, 
. Oet. 28 the sky waa for a lAila dear, and I 
th* Mmet Pons ; there leemed a bd^t nnelena 
I a diflueed nebulosity round jt; but Not. I, 
from 9.30 pjn. to 13 pjn. waalha bett ni^for 
definition we have hod for anne mcsiflis. )* An- 
dioinedK wi* decidadlj elongated «ifli a power 
of QUO, and Saturn, even with Oiit UA power, waa 
sharp, clear, and steady. Caanni'a diviaoB wai a 
■harii, dark line, almo«t meetins abora tha ptanct'i 
ball. The shading on the middle ring towmida Qie 

Swai beautifully teen— the crape rins 
ject. Encki^sdivlBon,Iamalmoettuie,l 



midst of the delicate shading of the oi 



lovely I 



of the planet o_ — ..-^ ._ ___ 

abruptly at Casaini'a division. I tried seveial 
iiDwors, and the beautiful definition (even with the 
hiffhest) speski Tolumes tor the perfection of the 
minor aud the steadiness of the air. Cloud*, 
■ owever, uufortuuutely came op before Jupiter 
ud nscu above trees to the east of my observatory. 
ad since thou observation, has be«n out of the 
uestiou. T. FerUna, K.A. 

Shaftesburj-, Novembers. 

DELTA CTONI. 

[2203t>.]-llB. HoLaES Cij. 102, Ko. &7IJ atki 
whether ■■J. C. B." it sure he perfectly divided 

Cyuui with Jliu. aperture. In replj-,1 beg to 
_iy Hiat star was cleBTty dividwl witli my flin. 
equatorial refmctor ou the l."tli Oct. (moon 126 
days old), by Mr. J. C. Byan. myseli, and a friend 
who is quite unaccustomed to astronomical obaet- 
vatioL. I have also perfectly divided it on a dark 
clear uight. although I had underatDol that twi- 
iight or the moon was ucccssarj- to divorce it. 
The green coaipauiou was rcmorkablu by its 
brilliancy aud great contrast with the oraugo yellow 
primary. 

Lake, Sandown, I. of W. Wm. Bluoa. 

EQUATOBIAL STAITDS. 

[22fH0.]— TnEBugceationof '■ Vigilaas"iiagood 
one. There arenodoubtmanymecbiiiiii»I amateurs 
who would be quite able to make a plain yet efS- 
cient equatorial atatid if they bad a ^n to go by, 
aud detailed initruclious for canying it out; 1 
have, theiefore. m^ide kliawings to d fairly huge 
icale of two staud^, nddiug also certain variationa 
irhich may be ad^ipti.'d. if preferred. 

The first UlustRilion. Fig 1, is intended to ihaw 
how the ordinarr " pillar and claw " form may be 
altered into an uiuatorial. while Figs. 2 aud 3 arc 
modiBcationsof it. Fi^. -I is a diflereut stand En 
manv reqiects, though the arraugeniant of the 
deoluiatiou axis is iutended to resemble that in 
Fig. I. Commencing with Fig. 1, it is intended to 
uCUiji- the pillar of the ordiuaiv stand br m.Hnj jf 
rotati' on a stroug fiied axis Cpteferably of iteel], 
which axis ii secured iuto the upper miiEaee d[ at 
foot marked ir. Thisfoot isadrcnlarblockotfanM 
formiug the baae of the whole, and itself atoaad la 
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pntnctoi, can be mounled on the fiat ol the due 
butoad of the atripe roaud tLe edge ; but it if 1«m 
••n to nuDBge. As regards tbe declin&tioD oinle 
. BMtanaralen aafil^airaiiged, owinBtothadiflK- 
MlM in TBlne of a minute of ore, which, b«iilK the 
j^th of ■ degrve uistead of ], is an eibemaly mSiDte 
fimctian of the circumfereace. For thii reaaon itifl 
•mal to malce tho decimation dicle Ureer than Uie 
Ldiit drele, the miautes being read oft b; a Temier, 
which i> also used in better-close inBtramenta for 
the accurate Bubdivigion ol the minutes of time. It 
il, of course, a question tor the amateur to deside 
~-jl)f_llil[isclt./i(>>" Lir^ his hour and deoliuatiou 
dreles shall be ; but''they should not be fast than 
those shown in the drawings. 1 have before mo ■ 
protivctor dividod to \ degrees, but the marking is 
■re- straining to follow. The dintneter is about 
Glin., so I consider liio. Or tilin. tiio smallest that 
oui readily bo used without a vernier and 



uaEmfle 



treBponding a 



" »that 



_ _j the bour circle. 

This arc maj be on the fixed or on the movable 
dis& oocoiding OS the hour circle itself is movable 
01 ued. Suppose (be d^rees ore marked 4, 8, 12, 
and Kj on uj) bi CU : then when (aa;) the hour line 
X. is opposite tho 0, or ectd, degree, the reading is 
Xh. At the first degree (he iwding is Xh. 4m. ; 
•t the second degree Xh.Sm., and so on till the X. 
hour line coinddea with the deoiee maiked 60, 
Vhan the XI. hour line will MiincidB with the 0, and 
nad Xlh. Dm. Thus, with 24 divialoni of the horn 
^m^ 4«f a Aort length (an]j A ol ibo dmnn- 



farenoe) divided into degrees, we get as complete 
readings as if the whole circle were divided int"''" 
greet. I believe this to be novel (at least I 
never seen it proposed before), and it will save 
amateun trouble and expense. Tbe same principle 
is applicable to the declination circle ; but for tbis 
I think the complete divioion into degrees and tbe 
reading off of the minutes (or lO-minute intervals) 
bj an ordinary vemior is b«t. 

Let us, then, try and tackle this graduation busi- 

beaten if his heart is in bis work, but this is cer- 
tainly a tedious and diibcult job. I have made 
divers trials with rompofseb and " stapuing," also 
by repeated bisectioaB: but even with delicate in - 
smunents and extreme care T have never succeeded 
in satisfying myself, and cannot recommend tbe 
method. 

Another way is to purchase a cardboard pro- 
tractor, cement it down on the plate to be divided, 
■ndtbenwitb a straisbt-edgs and fine graver mark 
off the divinons. This is fairly accuiote if care be 
taken to get tbe centres of the protmctor and disc 
coincident, and to hold Uie gravec always in tbe 
same poaitian. A diamond may be used instead of 
the graver ; bot the lines come ont very fine— mare 
lite scratches. 

I have seen a disc in which the divisions were 
etched in by acid, tbe original dividing being cut 
through a thin film of etcher's wax. The result 
was ted in every way : ragged, coarse lines and 
irregular spacing. The beat way I believe to be 
tbia : There is sold at the Ordnance Survey pub- 
lishing ofHce a very large circular protractor (I 
think abont 15in. or ISin. diameter, bat I have not 
used one for some years}, engraved on very stout 
millbnard (or rather oanlbaMd). Thii ii to be 



securely fastened to a flat board, aikd a eiiole miiitwl 
on it concentric with the giaduatioD, and of a 
ifijlAf/^lorger diameter than the di«e to be divided. 
This circular centrepiece is than to be cut deanlj 
out with a proper cardboard cutter, flxsd, it pre- 
ferred, in a strip of wood pivoted on a steiDt pin. 

The disc to bo divided is then dropped into the 
central hole. If the disc is thicker Utaii the im- 
tractor, the latter must be packed up on a riiig ol 
cord or thin wood, or rice rrrid 3 it is thinner, 
the essential condition being tliat the face of the 

K tractor shall be flush with the surface of the disc 
fine silk threads are next stretchad actOM 
(forming two diometeis at right angles to each 
other) from 90' to 270" and from 0' to 180= and the 
centre of the disc adjusted to their intersection, llie 
disc is then secnred in position by tfareo slender 
wood screws— an operation requiring much care to 
avoid shifting tbe d)sc. 

We may next strike with fine pointed rnrnjawfH 
ro or more parallel circles to detemiiue the lenoth 
tbe hour and minute lines; also of twen^ miliues 
' half. hour lines, if intended to be apeciaUj 
arked, which they should be. 
We next require an accurate steel straight-adge 
' a length to reach entirelv acnm the pnrtMCtOt. 
Against this is slid to and tto a Uttle btock at boX' 



The graver point will evidentl* be reaoTad a 
lort distance from tbe edge otthe rtraii-*-* -' — 
and would, (berefore, cut a line r"H>llirl tt 

ident with, this Uttai. It ia, t 

/ to attach to the ibai^t-a^Pi at 1^ n 
where it lies over the gtadnoliooi ol ua potaMi 



wsbifaof b 
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r only rem&ina to place theu itripi ti 
^enim; with tbe oiTuiana of theprot 



dde auccenim; with tbe SiTuiana of theprotnctor, 
and then cat iu tlis mark on the disc trith Ok utii^g 
BTargrpoint. Itaa innerand outer ring he marked 
to «how where to move ths graver ihei ap to, in 
order to arrest the graver point at the proper places, 
tlie linea will be cut ol even lenfcth. wbidi makei 
the work look far better than if thia ia neirlGctcd. 

Thii method ii only applicable for dividme a tiat 
lur&ce: tor on edge or rim dinded dida I know 
no easier (or, for an amatenr better) way tliaii to 
divide by a scale and compowei a strip of biaaa, and 
eitbor nae that aa the actual graduation, lapping it 
round and fixing it to the edge of the diao, or unng 
it iu a similar way to maA the edge of the diac 
itacU. It ii eoaieat to use a diao whose circum- 
terance ia an exact number of inches, as in the caae 
of the hour circle with the cardboard acale round ita 
rim. Many circleaareberel-edffed; but 1 know of 
no way of dividing these suitable tor an amateur. 

The next sHctiou will d«l with slow-motion 
arnngcmeDta and elampt, and this will bring me to 
the end of the ooaatructive detaila, and leave only 
the fixing to be dealt with. A. B. L. 

TO KR. BBASHBAS AKS "BOW." 

[22041.]-Mb. Bouheab hu my beat thauka for 
the information ^ven on the heliostat mirrors. I 
always read his letters to the "E. M." with the 
greatest pleasure, and am glad to find that my 
thoi-t and very simple essays afFord him some in- 
Itmction and pleasure too. I wish I had time to be 
more eitoisive; I, however, do what I a 
and am well supported by my two fellow 
Theoretically aud practically, I uo sure that Mr. 

w II -_i .._ T.__|jj, ^^ doing much towards 

QB all. Mr. Woasell's eiperi- 
; in watching fee tai—'-'-- 

^ . , coimotbe too ne"- 

a B. work that do prsctioal opticiaD 
wiio has hard biuineai to push rarou^ and yet it 
ii needed to insure progren. Mr. Bndbury'a aaaayB 
aie very complete compared with alllhave sean; 
1 am aatoniahed at thepeneveranoe and datermin«- 
tion displayed by that gentleman, tor I know 



(H)ii contained 1 
lowered ao as to i 
from, the'acrewed 
and spindla. A friction 
forced together hj 



> cast • iron box , U, and is raised snd 



■omethiog of the diificultiea in the w 






S.S?'- 



That which "Bow" atatoa was certainlythe caae 
— Til., that there was not much trouble taken 
about the form ol the curves so long aa the oom- 
plote o.g. was up to the mark. In looking bock, 
■aj, 20 yeora. I con see how veij much the old 
workers must have depended upon chance. Of 
coune, it was never the jiractice to have a stock of 
la^e o.g. lenaea. One pairwaa worked upon until 
■atufactory remit waa obtained. I am pnpored t 
■ay that all opticiana nse aa a ba^ theoretical 
Curvee, r^ry mud modified by practical experience. 
As to practice and theory being Jeolomi of 
each other, I really rouat diilir with " Bow." I do 
not think there con exist a closer friendship. I did 
not intend unfaimeas to Newton ; atiU, his experi- 
ments moat have led him to theorise. I reverence 
the gnat name of Newton. PriatnAticLae. 

THE FASKBB-8KITS BSAXB. 

[22042.]— Set^sai, eoirsspondenta having lately 
expressed a desire that I shoold illnatnUe n~ 
Automatic Screw Brake in yoor valoable jonmol, 





The action of the appontui ia aa follows; — 
When the lever ia held up to ita higher position, 
the pjirt-nut is clear of the scTcwed siceve, and the 
friction cones aro not in contact. When the laver 
V, (Fig. 4) ia permitted to descend to ita lower 
position, tlie part-nut engugoa with the acrawed 
sleeve. In this positiun if Iliu weight E ispenaitted 
to slide down the lever, friutiou is produced in tlM 
cones, and tlie acTcwtcl alccvc revolvca, caunnsthe 
port-nut to travel either to the right or to thelaft, 
according to the dii ecUori the vehicle is tmnllfng, 
thus mokiDg the aide levers put on the braka M 
before deembed. As aoon as the dsdred braking 
power is obtained, the weight is liauled ap along 
the lever, thus rcmoviug tliu friction between tbe 
cones ; the brake renuLLns oh icilli tht apporaiia at 

To take off the brake the lever is lifted to iti 
higher position, whicli by means of the apindle and 
cam, lilts the purt-nut clear ott the thread, and it 

springs back to its centml jKwition outheBcrew«d 
alreve by the tension of the bnike rods. 
Fig, h abowa tbe method ujed for connecting the 

Br thia arroQEemeDt there is 
mueclions due t 
1, height 



vibrul 



length ol 

be seen that tlio muvomoni 

altera the angle fonned by thu tl , 

I pair of compoBSPB, nltoriug the angle Ol .. ___ 
alter the leii^h. This has been the great difficnllr 



safely sav that Uie arrauoement I 1 
effectually disposes of this difficulty. 

It will bo accn Uiat thia arrangement aaeorM 
simultaneous action, nud broking power thfoaghont 
the train, for whatever length of chain is let ootbj 
the eugiue-driver, each weight along the train im- 
mediately descends the same diatonoa, and trodMM 
equal effect on the appaistus it controla. The 
Weighta I am uaing are lOlb., and thia is ample tat 
a l2-ton vehicle at high apeed, the power of tlia 
appajatos being so great. 

I waa led to desi^u tliis brake after manf Baals' 
experience on railways, and opportumtiM of 
witnessing the many defects of an and vaonom 
systems, and noticing that all Quid systems won 
supplemented by a mechanical screw broke, loam* 
to the conclusion that if this mechanical tOHW 
l)rake, on which so much roIiaDce is placed, and 
with which failure is unkuown, could be moda 
continaous, a powerful, reliable, and cheap brain 
would be at once obtained. 

W. ParksT-Bmitb. 



mountiug. 

1. Applianen far all mbiiiilina. Theaa are:— 
]. A spirit Itunp, or a llniittn eiimer. Ordinaij 
hunpa, candlca, or gaa unmixed with air girs » 
omolcy flame, which may bjtoeI slides ; the spizit 
tamp need not be a. large one. For ordinary pni- 
poies the fiome should be very low ; it may be 
stoked up and down with a mounting needle. 

'2, Two or mote m-'unliii}/ >ii rif/n, which arestont 
needles broken short, and shafted into old wooden 
penholders, from wMch they project about lin. m 
rather less. The hole maybe made with the point 
of the needle, the brokia end being afterwonlB 
linnly oementod into it, t.'j., with a gtasa cement, or 
with gold size. They arc cleaned, as often as uaiad, 
with pure water, or, if they have touched Canada 
balsam or other resinous substances, by putting 
them into the fiumo of the spirit lamp till it bum* 
blue I ■ 



for endings, may easily 
~ tube, and so moke a n 
be lamp, work ~ 



uoagim. 

'i. Olaia tithmg of soft gloss, and 1 or |in. ex- 
ternal diameter (rather lurgi.r for dipping tube*). 
By putting a tube across the spirit-lamp flams, and 
ink<rin£ it out as it aoftens with the beat, divine 
Lubes, stirring rods, a rod (or Canada balsam, and 
capillary tub^ or tubes witli fine rods or oapillariei 

* J i'-'-made, Tocloaathsendof 

hold the endof thetubeln 

. loctb a sharp end so that it will not cut tba 

lips, hold in the lamp, aud, if ueceasory, work with 
the end of anotiier tube (or with a mountiug neadls 
to keep it open), cut into convenient langtn* (sajr, 
4iD. tor a Canada Bslssm tube, or Sin.for kd^mfalg 
tube), with a rat-tail file, or simply draw out in 
the lainp, and break. 

4. For DuMecliiig.—Oue pair of iltrlforetpi, 4in. 
long, with roimdrd points Ain. broad or Isaa, 
grooved internally ao as to hold better, coming 
mto contact with httle presaure C!oi. or so). llieTS 
should be no atud near the object end fitting into a 
hole ; but the bladsa ought to be broad to prevent 
'ippioK. One pair of amall itbow Kittari, 
ms m the pmnts very fine. Two heldtn, like 



diBwiup and a ron^ da»eci|rtion. 

teOMulaaf (wliTalddsiinMnmteda 

dMi*, fnnmA In two halni^ wbUi in Iwltad 



le tA irtiich ore inclined planes acting against 
mcuoad pUneaJoined on the sideof fnuiM, canasa tbs 
screwed alsers to roTOlva with Uke axis. ThsforDS 
with iriiidi the sonwed ilMva nrolvai dspmd* on 

tte downward IB— UTS nplisd taalev«r«ioJ«ct<enickBt-Deadleliolders,fordiisectingneedlea, which 
Inc from the ling. Hw Mvelof ths put-nnt in anitoiit(liOTtnMdl«a,gioundso '^~" 

(imer dbsotloQ nceiuU abroad flu arma I I, ride*, the point being aboxViW^ 
(Fig, 3}, and pnlu the brnks blocki aoalnit the 1 b; ths ttonb wb» cK^i^Ab lA 
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edge is a straight lice, so that ii. :bj«: d;«i z.\ :iVrtcrV~:i ■•' 



are alone Deceuarv : : r mere /•■; * 

5. , 
from 
two 
or 
how 
seller 
the 
weigh en pap^r. 

*^. A mtju::hng-glud. 21= x* Tiring :r:r:i h.ili 1 1 ^ ; 
drachm to ji f.'iid ri^a — - !.irr=r.' :ji-r - r* . •-■■ ' - 



ipirit, becaufle of the Ezctae re^ulatic 

Ut an ounce and a half of j Tt mh&m fampiwiA* <w •^ AilUfip ■ pint^ i« in/iiapon— Mo 

[e-mouthed ccrked bottle of I to the microicMiiirt, may be s^ in a corked bottle, 
•.- bilAam £Us two- thirds or three- : ought not to be allowed to touch anr Tarnished 
CazuuU \ il»am is a semi -fluid ' sunace, such as a polished table, and should be as 

B procured^ and free from dost or 

well, b^ tiie way, to tell any 

hemist, in buying anything of him for microscopic 



'X~.'.Ji 



-~*r. 



I: rrauujillv 'ines aii'I hardens by ! slides, for the lamp, for kardjeBing objects which 



-: x-i^'.' r^n : :: : : its rurpentin ^us cc-nstituent or cou- 
i:::-.::-:^, xr.1 :l.f Ksitcuj mAtier contracts, but 



mark wiU j r Vatlv V^» irr-selv IzLx^rime. Trft :!. -^^-j^-* ztll.*z j.t^j:l* wt- n in thin lavers, though it 
when buyir.^. yy ; irr* '=:ri*ir--i ji 1 :-;. - :.. =r4 'ir.ttTr I: is \r this t ' 



evaporation talking 




rhe N\ip.l I u« :* --:u :v 
vvur*-. ^c .■\.u::v .: r>.A: iw.,- 






U"::-. - dr>t VcujtL:, tLrrtf:re. it may be almost 
n-i :: ;< ther unsuitable for mc-uutiug, as 



JMJM 

jvuvr 






_— r 'T> 









l".x".;M '.V 






s*r ':hi'v '.vai-.:*, : ■ r.i>c :>..- V. ..r*. i-i :v^.: Lsstv ::.:.. ' Al:I:.-u::h the ajtual j rooes* :f m.^'untine is easier, 
*i» .** to Vr-i-i: :^-.- .l-.c: -.i^jk^.r :*..v eve w ■.::..-:* ::.e ?u'r*«?-r-ii: Xryji.j: and hnr imicg ox the slide 
stvvpwj: . ■ A . . viii • .'. f.rr.::«T- aiv verj- *I:w and :r ii:us. HrJt renders it more 

1: -u;.: :'. r the ni.mti:: ; bu: iLcrtasiug the cvajyora- 

:; . :: rt n.liTf :t drtt nrju-J* har.ier and mc re tenacious, 

> :::a: :.^ *r^e:i ■.: :: suy "w left, with the cork 

luit *l-viiM v..-: *v -.^Ixi :. :v.i'k/ ::\:v,ilv:t \.rv ':.v*.:v.vTenr.j::bi ^.■::le'-m:u:h, in a warm but 

ihAr^lv. i* ;! .-.i^ :! ;•■ v.:'.'. ■.•.::.• V. Us' ;v.v a :-.V/« ::. : .ll*:v vac-, thi' ^ nie be:c? cjwfuUv covered 

ciivlo/.fcrixt i!v« •»;:fc;v. .■.. .■.•.:.*■ i.v.** •.■.:o A .;-.;.Ar:.r \ki:h t\isvr :.' rx.luvie du»t. The harder it is, 

;^. -.v.:.' hV..' .T n:,rivv.r. :b:- cr^a'er :* the .tznouut of heat 

*-Ar»hou..i V : -V. *■.-■■• :.' uiakl :: ^.i-Kviently liquid for mounting, 

.^^ .'..w.; w-it. r a:.A :iio -.u.-rc d:* .ul: is :: to .'x.lu.ie air-bubblos. 

:V .■■Th.* *:«.*%*, Vauv .■■.l.,-.i:o .b-.vti will :i.: ^-ear heat, but curl, 

i:-.» ■ .\c::W:. ,r V..u-keu v.Ldrr ::s influence ; and the 

■ .:'. ^i.r -.v.;.-.:*. I .vmV"..c.l a.*.ra:::.lJ^:# . f a:-«ivu«iug with heat, or 



cuv;*' l\ii' ivxA. :h 
.'th<*i *'t wNui". r" ; 

tvxiUNl It :*• '.'.^ .v> 
hl\".'.<*" ■ ^.' ■.•'•..•• "*! 
*..- iJ"! \\k\ ! !!■!• t*. 
, »• « A" \" • '. 

w !■* \ ■•*■.■ .s » i ♦■. »: 

ft <? ••• ■■ W I' ■ "^ 

1 1 • , I ■ . • * •; ■ ■ ■ . 
, !i,-« • » 1 .■ '■ I- I ■■ ■ • ■ 

I -i W •"i"*"-. ■ ' ■ ■ • •■ 
t !i. Ill I 












t% !v 



.t. 
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ill )•! Ill ■■■.; t ii. Ill 
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■| II 



I I 



III 
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•tt 
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I -kill!.' 



iM.I l,M »'rv^r.ill»s. 
\ \\.'l\ III to tlr.ii A 
l«i(lii'lit iliiUilil;;. 



Mil llii> litN'ol tho iHitM 



I M •■« 

, I t ■ ■ II • - ■ 

i||,i ■ I -1 , 1 1 II >ii,-ii f 

iiti.ii rli.' III.. II. 1 III II. . I ii|Mi.|.' il.»Mii rhoiHMiuiy 
l.,i H .1 n Ii. n. I III 1 I'liitii; W iCh >:i»Id, it It IHVi'^Miy 

I i ..II III.. ..i.|. . { l'\ Iik'i' ^ Miiiill .»l»|ivl. niori- 

■ wi, iiii^ »"■ I'ul III I i-'t '■> >''l. «>'•» .•nlyadii'p 
.1 Im.. >>I Ihiil If iiuf.l't i"* iliilliMiIt tt> tlliil it 

1)1 r I I. II,-. I .|iniifif\ w«'i»» "■"•d. Ciivli.H ail' 

ti... I I ,iM . I i •' i »» '1' ' '»• *'"■"»• "" *•*'"'»{ »*''^'7' 

„ III I.. III. .1...... \.\ II IV lli«« liiiiiMiiH wiUi Willi- 

I .|. ■.,.... Unit III. -^ .III I..' iini'id- I ..Vi-ru litl Willi « 

. ti.l.-..iiil I. p.. I.. J ii-ni til.' K""'»l '''"'""y' '*""•'■ 

.\.|.|i( li-i-.r. . II H t* ill I., r.'^' " 'l^'* *•«' "'' vrlvi'l iH 

I I M.. I II. i I'll II will l»«»wi«lllortlu» 

ll.ll.l.i.l I I. 1 1 lli»« •:illl" p'lUl'm UN tln'tii 

MM...I III M... i..ii... i i'l'l II I* *'» "". ""i»=»ll. «-'»iitiiiii- 
II,,. .1 i.iiil 11.. I . I.mII .'» '•• "f v^iifi'i, mil iiIhm u-«i«liil 
|.., I,.., ..II ...iiii.il.. III. l.iil fill. •-'/.//•. »""'•' 



1,1 .... M...I .1 fi wi'l iiim««l. I'lil- 

iM.tt' .....I III... I.:. . •.I«"» I. ■III"'. <"«|M"'niIly wid«»- 

n...Hi I i.i I" . .i"«imIIv «f •*»"I'I"'»""' 

„,. II 'I- ■"••'" l"•^••«. »«• w»"7' 

I I. M...V 1... I..|.f. .H'l -TV. |.nH 

I,.. I....I M... I'lii vIni'liH'il. I'»" «"l' 

I..,,., I. M n I Ill pill. iil..fMiil»- 

|.,i,.. .I....I...,. ..... .11 ..l.|..». ' ' /. W*''. ^wlii«'Ii 

.,,,.1.1 1 I.I ...iv " "ui.i ...III. Mil •• .'u« ""'•;•" 

I, II,. II.. I. .iiiiiK I'l '.""•» »"Kv '"; 

II, , .,..1 |.. |.i..l..il III* 111 tmiM 



^.- . ., ,^ ,^., .. xKrato hi-at, ami of having 

.* wJ •..'..: wl:uh w-.::" * ;;d:fy :now quickly, may be 
*,^-iin.i V^ .i.i/.ir.c .I-.I^n.-forui to a portion of stiff 
,M v\i::.i.li ImImxu Iiiiitiifd by heat, adding till the 
imxtuiv ".-i. wJ:oii cM, as thin as fine oil. Thiamav 
U* Uli.IKd ••i.'u..i.ia balsam aud cholorofonu," 
:ind .Mijjht to it' kvi>t in a ^tol>percd bottle to 
iuvvi'iit :!ii* i'Va;»or.ition of the ohlorofonu. Both 
tho Taiuula l^ilsum bottle and tho chloro- 
form bi'ltle should be wide mouthed (say, 
i;in.?, *o .IS to admit of the iutroduction, 
without ri^k ot inossiug tho lusido of the bottle- 
noik. of a *mall pl.iss rod, by which a drop may be 
tuki>n out .iiul convoyed to the slip in mountmff 
If tho uork, ork, or stopper are messed they will 
U. lik.'lv to tttick ; thiy may bo loosed bv warmtt, 
with t"lio aiKlition, if necessar>', of a little 
round the eilpe. wipmg the tur- 

" ' out 

from 

prevent 



turiKMitino 
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nl.iliil lliKlll I'll 
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|. w- ill.. 
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lllfWIt th»' 
'Iht'Y lit" ""''' '*'' '^''' 



tliiiiMi fiiil. Svw m 



when fresh aze too soft tc ns inxo sections, to pre- 
serve specimens or pazti jC sTrmali afterwards to 
be used miero«OfiGiI2r, xad as an ingredient in 
many recipes wfaare. beBMse at ita cheapness, it is 
employed inafeaad of i wc fcfl sd ^irit. 

But methylatsd ipszil fmntains a certain amount 
of water, so thst «iBe other substance has to be 
used as a biidgt Im wi MJi it and the balsam. Of 
these, ether, cammmB^ ealled sulphuric ether, has 
noaavantagescBBBpt lor remoring air. It is ex* 
pensive, ana vapsBHt with extreme rapidity, so that 
the ohjoct is 1^ to bo left dry. However, it is 
indispensabia b ucroMopy as a solvent for remor- 
ing and thai dsiicting the existence ot fats and oils, 
which it diMohea wim jsnat rapidity when they are 
fairly expoMd to fti aetion. It should be purchased 
in small qusHttiBi of an ounce or so at a time, and 
kept in a donly stoppered bottle covered with 
parchment p^sr m washleather. Chloroform is 
another indispsnsabto sobsfeance, but too dear to be 
used for compMagdelndration : it is employed for 
killing small TUTirmi^r for preventing nutrefaction, 
and for ma^iring ths Canada balsam ana chloroform 
solution spoken of above. It slowly docomposea 
when not under water, even in the dark ; may be 
kept in a corked, but better in a stoopered bottle : 
and, like the other reagents spoken of in this para- 
graph, must be perfectly free from water. This 
mav be known by the abaenoe of water-globules and 
of (lulness of the fluid. Benzole is more .active than 
turpentine in cleaning C>anada balsam away, and, as 
it evaporates more quickly, is preferable 'for var* 
uishes.: but it iM very inflammable, has an abomin- 
ablo smell, and is more expensive than turpentine. 
It is variously called benzole, benzol, benzme. and 
benzene, and is C«H«, a hjrdride of phenyl, usually 
impure, though ite impurity does not seem to be of 
vuy microscopic importanoe. Turpentine (by which 
I mean not what is called "fat oil of turpen* 
tino,** but ordinary turx>entine or spirit of tuxpen* 
tiue) is useful both for cleaning and for passing 
objects into from spirit before tney enter Canada 
balsam. like the other substances, it clears tiiem 
or renders them more transparent : but it is apt to 
make them contract or curl up, which ^.il of cloves 
is not 80 likely to do ; and though the latter is more 
expensive, much less of it is required, and it acts 
more rapialy. 

III. The Frocfu of Resinous Jf-i'oiti j. — Having 

selected the objects for mounting, clean them, awa 

clean a few covering gh^eaes as direote \ f ?.r slides, 

but more delicately. Take a fold ot t;.e clean old 

silk handerchief between the finger and thumb, and 

drv the covering glasses by inserting the— in the 

fold, and rubbinff them, uains the jviis of the 

fingers. Clean a few centred sOps &U >. ir.-i ccrer 

all up till the moment of use, to protect fr:5ni dust. 

Take a slip, and drop on the centre en : u 'h of the 

medium to surround and entirely to coverlh^ lower 

side of the object. This maybe done by a .-'ftn 

^ drawn to aroint: it miv be kept 

m weU-Bized paper, an i' when m 

protected from dust. The taking ap 

the medium on the sliie niay be 

.,. „ -V . * V • ■™**J^^™ *J*« spirit Uap: but of 

rdiii are continually coming mto hedt, no •^;^:w should ^applied th*n 15 :i;N.^s8ary. 

itly ffo out of use again. They The tw,^ :V^-« to avoid m piis stace cf the procws 

■'. ** xi. . I v»- /if t>».iir intro- are iiirt A2\1 Air.DuKhl»s. Krvtv .-../^ v.-.v _*__ v^ 

air- 

tin^ needle, aided by 

r ^ spint lamp, which will 

=e so the surface, to ran tr^ther, 

niin it. . . - :— -'-.-"*—**■ -^^^^ «* the object irtuch it 



pontino oan-fully '^IX again before taking c 
ho NtopiK-r or cork, so as to prevent it fn 
ontoriii j tho lH.ttlo. It is well, in order to prevt 
N111.1II imitiolos 01 tho cork from becoming detached 
m"i tfrttiii*.' into tlu- baUim, to cover its sides and 
. IT .urfmM. with liueii glued to it aud afterwanfa 
«L imit«..l with turp.iitiut3. Tho bottio should be 
rS «-^« to prevent the contents from 

;:;;:ii.« llursia.., nock, cork, or stopper C.um 



HolTiiiK in lKii/.ol.t to an o3y or s>-nipy consistency 
and Htniinin«. Tho solution is alSo sold. It may 
i:;:1£;..i wUh l-.ole, anes very rap.^^^^^^^^^ 



i,$„0,'4 trff'". 'tni,h .»'l f-i l'i"*'*^i*K 
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toTcepi, a mouutiug nccdU, a camel's hair pencil 
(if mutil it i> npt to be lost umoug thb hairs), or the 
bUde 01 Hat end of a. diisectiiif; knife on and off 
nrhtch it may be floated. If delicate, take care 
that it doti uot project over the edge, aa a — -- — 
auT thus Le hrokeu by its oim weight, 
Siticldiiejs of the balaiun will retain it it it is made 
to touch hf holding domiward the side of the 
biife, ^'C, on which it a. Draw it on the Made 
with a cimel'i hair pcncQ ; mount with the cen- 
tre side upwards, if it has one, to avoid a bubble 
beneath ; [iquef r the Iralsam by heat, and work the 
Object down with a mounting needle to the liottom 
ot thi! drop, so that it resta on the slip. It will 
then be leen likely to moie with the covering g' 
or, if it is foreseen that it will move, ^lac 
towards the side of the slip on which it is inti^nded 
that the cover shall tou(Ji first. Examine it through 
the microscope with an inch or so objective, with 



threads, and then warm the slide fc 
fts to evaporate part of the esseotinl oil in the 
bsjsam, thus mnJung the object less likely to move 
With the cover. If much warmed, the object must 
be covered by the txilsam, which may M effected 
by parsing over it the glass mouutiue rod with th( 
temnant of the drop of balsam attacncd to it ; f oi 
if no tialsam were on it, the turpentine, or other 
bridging fluid between the spirit and the balsam 
would evaporate and leave it parcbed. Or, if then 
is any place which is free from dust, it may be 
allowed to remain there iu the cold, when the 
balsasi will consolidate more gradually. 

Neil, taku « second drop of Canada balsain, 
dammar, or whatever else is being employed. This, 
by the way, is all that is required for crystals which 
mil be already on the slide where t! 
formed by evaporation. They ought, 
be iu the ceutre of the slip, Uke other thmgs, and 

it is iiieferable tbut they should not — ■--' • 

edge to edge of the cover. Not only 
leave a clear apace along which the balsam may 
adhere firmly to tlie glass, but damp may other- 
wise penetrate and spoil the cyBtalluatian. But 
iome crystals, and especially organic crystals, dis- 
solve in resinous media, or at least, in the volatilE 
Aubstonces which they contain, or which aro used 
With them. With copper salts, for instance, this is 
evidenced not only by the crystals becoming worm' 
eaten, but by the whole slide turning blue. If Uii 
happens (U, use as little of the medium as possible 
or (2) as hltle of its volatila part— ..?., emplov 
Canada balsam iustead of Canada balsam and 
chloroform, and be careful about heat, as thii 
favoort solution ; p) previously saturate tht 
medium, e.g., leave some Canada balsam iu the 
bottom of a eovei«d test tube, in contact with sul- 
phate of copper, and let it dissolve as much as i1 
can, with tbo aid of beat; or (4) use another 
medium. Pore cold-drawn castor oil, for instance, 
has been recommended, and, by Dr. Beale, his 
tavonrite liquid, glycerine ; but he is speaking of 
erystals from animal sourcos. Another reason for 
not usiua too much heat with crystals is that they 
may lift Irom tlie slip, and so be spoilt; but the use 
Of gum tends to prevent this. Canada halsai 



id may thus finally render them almost 

*o that from this cause they may tiem to dissoli 
Another way of mounting, then, is mouutiug 
Air, wliicb needsno special descriptiou. All that 
there needful is to use a cell, and to Qi the covering 
glass with gold si/e in the way which will bo 
directed for wet mounting. 

Finally, having trausferred the medium from the 
rod to the sUp, idluw it to spread till the object, 
e.g., the crys£ild. are entirely covered. This will 
be facilitated by hciLt, and by lifting the slip. If 
the mediuu) is allowed to spread slowly, there will 
be less risk of air-bubbles. Then, taking a cover- 
ing glasa, warm it over the lamp, baving mode sure 
that there is uo dust or thread on the side next the 
abject: apply it us centrally and horizontally as 
possible, or let it touch first where the medium 
IS highebt, which should be at the centre. Care- 
fully work it dovru with the mounting needles, 
touching it on the side toward which tbo object 
iBovea, so as to keep the latter in the centre. Work 

' ir-bubblesif youcan (they 
ig clip, clear away — "- - 
, J knife, and uut 

"SOW TO UAKB A CHEAP Z^THS." 



152044.1— It is a pity to spoil on otharwisa satis- 
tactory piece of work by a single weak point. To 
fit the bed ou the top of the standards by a vertical 

hftve no hold in the upright, which it enters in the 
direction of the fibres. Better far to cut the ends 
of the bed with short stump tenons, and mortise 
Uiem to fit betwf en the pair of standards, securing 
them with bed-screws and nnts. The holes for 
those tcrewa should be lorgs enongh to allow a 
ItttU pUy, and if the mortdsea are quite true at 
•qiial diitaucas apart, the bed will itand truly 



parallel, and the bed-screws will brace the frame 
well together. No ordinary screw will hold if 
insertett into wood u-M lln i/r-iii,, 

0. J. L. 

pittino chucks to boltzapppel' 
uahsbei. nose, of which the 

PITCH la 9-43. 

[2':i)4.i.1-1h IBSl Mr. HoltiapfTel made i 
:jQir of chasers, styled by him !No. 3 screw' 
With them I have fitted several chucks, but 
so takes much time and labour, and 1 have been 
anjdouB to be able to make a set of tap* by i ■ ■ ' 
costiugs might be fitted by simply bonn? thei 
to the proper size and tapping them with a wrench 
oud three taps in snccession. If I recollect aright, 
he told nic that be chased the internal thread of 
chucks on a screw-cutting lathe with a leading 
screw of four threads to the inch, and finished " 
up with tliese chasers, using wheels 40 and M, which 
will give a pitch of 0'45, leaving the chasen to alter 
them to Q'i'i'i. I have been thinking ove 
matter that you can cut them nearly exact o 
screw-cutting lathe by getting a single eitra wheel 
of 41 teeth. 

Forty on mandrel drives 1 16 on stud, which causes 
50 as a driving wheel to gear with 41 on the scrot 
thus ~ 'j^ — _ 4 pitch of screw, proved thus- 
c i,ma -H -i = .'.(W: drivers Uo 



41 = 



f JOC. 



30U34715(0'43 



1.500 



B idle wheels. If these numbers did n 



Most of the Sin. latlies have their wheels of IU 

G'tch, and Lloyd bac not a 41 wheel in his list. U 
I had one no doubt he would sell plenty of them, 
OS most people who had a lathe with a leading 
screw of i pitch would l>e pleased to be able to fit 
chucks to Holtzapffel's lathes if only for their 
friends. 

There is a way of doing this by usin|{ 2 wheels 
14 pitch by having one or two small wheels to use 
— .'ji v„i. t^ .1. 1._ jj,j ^,J^ gp^j_ i( 

havuiK a special 

, _. to gear with 1 15, 

also of li pitiJi ; let it carry as a driver a SO of 14 
pitcli to drive 41 of same pitch on screw. If they 
do not gear exactly, they might be made to do so by 
one or two i^ile wheels." Lloyd, of Dirmingham, 
has wheels of 15 to H teeth at Id. each, 50 at Sd., 
41 at 7d. 

If he only had his whe«ls of 14 pitch made iu 
malleable cast iron, they might be used with Sin. 
lathes, and as he has every uuuiber f rum 15 to 101. 
eicept C8, TO, 7^, KU. 83, Ou, '.is. and above that 
from 110 to 150, aud a l;iu, tbcrangv of pitches at 
one's disposal would l>e vastly iucrcisvil. 

:Oereb Adml. 

THE ELBOTSIC SLEUENTS. 

7) accuses 

- -„ „ -— — ^ — ent about 

y 1 ace ven' little argument iuhis 
remarks ou this poiut in letter 2i9S;. 

Mr. Sutdifie appears to conclude th.it if elec- 
tricity be considered to consist nf two distinct 
elements, we are unable to cousiJ<ir it as ^iog a 
form of energy. I do uot share this opinion. This 
simply means that 1 do not consider electricity to 
be the same form of energy as heat, light. j:c., 
but that it belongs to a different categorj'. Fonibly 
this idea will be new to Mr. Sutcliffs. It ' - 
to saj that the opposite 



It is easy 



I the 
but I think 
is anything in 
all corapaioble 

Voltameter. 



to pitch upon F Or it may even be asked, can wo 
bope to get a wholly satisfactory result in this w^y 
at all. Qr. Hastings says we cannot. Let us bear 






of heat and ci 
of the two opposite el 
electricity. 

[22047. J— It is strange thai, iu utter defiance of 
tbe openmg words of the excellent Moutaigne 
eitract at the head d£ the Correspjudeuca, letter 
~ " 7, p. 221, should have found its way into these 
t. Duos Sir. SutcUffe reaUy believe that the 
Professor Maiwcll, "a verj- giant of elec- 
tricity," and one who enjoyed the reputation of 
'--'ug second to none in carefulness and accuracy, 
de a mistake for which any caodl'late iu the ad- 
iced stage at South Kenamgton would stand a 
fair chance of getting plucked 1' 

It would take up too much valuable space to 

point out all the errors amasfed in the letter 

referred to, nud it would be to tbe average reader 

quite uunecessarj-. We will observe a few. 

Electricity measured as a physical quantity is, 

ost certainly, «•,( a form of energy, butonlyona , , 

of its factors. The energy of an eTectrifled body is ( anythmaisA»»?Siin,'oi "Cot 
measured, not by the eleotrification, bnllij finaXol fta»iWinai,'V^*™^™''' 



Eroduct of tha electricity and the potential, both 
aing moasurcd in the torms of a chosen unit. 
Sufiicientelectricity is evolved from a Daniall call 
iu a few minutes tor all tbe effects of a violant 
thunderstorm ; but tha other factor of the eoBigj, 
the potential, is insignificant, and hence the anargy 

Again it may interest Mr. Sutcliffe to know that 
the fact that ■• MiiweU fnifcd I; prrwiiK "— vii., 
that electric phenomena are due to a atresi of this 
iutarvamng dielectric, and not to a deposit of 
electricity upon the surface of tht> conductors, is a 
theory, which, if it does not owe its very existencs 
to Moiwali himself, owes more to him tDan to any 
mau else, and was his special study for the greater 
part of his life ! 

Again, in tbe cose of electricity in motion, all (Iu 
phenomena that show anything about the state of 
tbe dielectric, point to a rotary and not to a 
Tibmtory motion of the ether particles within it. 
As re^rds the theory of the voltaic cell, sevanil 
physicists, whose names Mr, Sutcliffe will find in 
any biography of eminent men. have worked at it. 
Faraday spent some years at it, aud, although hii 
results are truly grand, aud his works must tor aver 
1 monument of thought and ingenuity. 



I simply nothing out of those ultimata 



!t atom, of t1 






between electricity and matter. 

Halmholtz, Clausius, Kohlrausch, and others have 
experimented and theorised with like result. 
Finally, Mr. SutcUffe has tried it and found "■ 
perfect eiplonattou." Will be not give us an article 
upon the subject t He may well rest assured that 
if be succeeds he will earn a name among th« 
greatest scioatlfic men of the day, to say nothing 
of gold medals from certain learned societin 
which may be turned to some sterling value. 
II>bI>. 



DTNAUIC AND STATIC ELECIBICirT 
— EBBATTTU - SIBSUEBI8IC AND 
PHRENOLOOY. 

[2204S.]— 1 PEHCEH-E that in my articlcj p. 20S, 
I have stated tbe capacity of cable as Sa micro- 
farads per mile ; it should bf "' —'' 



Iu reference to the remarks of " F. 



[. A. S." 



it the local fnno- 
t£e' brain in' moutal actions ' in fact, the 
subject seems Iwyond the reach of anatomical Bvi- 
dence. I have no great coniideDCe iu the detail* of 
phrenological doctrines ; but the evidence of 
universal experience bears out the great leading 
divisions of mental, moral, aud animal correspond- 
euce to tbe form of the bead, —from the "forehead 
villauous low " o( Shakespeare to the statues of 
the old Qireek divinities, we find thit the artistic 
observers of man have recognised these tj^u'cal 
indications. But what I waul to do at present is 
to indicate that the "doubt" "F. R. A. S." ex- 
presses is not well founded. The expression and 
acts of tha subject when tbe mesmeriat touches the 
orToris. real or supposed, most probably have uo 
relation at all to the organs themselves, but are tha 
direct result of the will aud cipectation of the 
esmerist. They simply bring us back to the point 
which we started. SlffmK. 

OPTICAL UATTEBS. 

[22049.]— Ol-e friend "Bow" (Irtter 219031 has 
hit the mark very correctly, and " '}, V." Las little 
more to say. '^Dispcraive power" is a term having 
really no definite meaning. If WB make the sum 

_i .1 iiiiai reciprocals proporlioual to the differ- 

euob satected pair of colour liuas, which 

pair ought wo to choose 'r Should it be C and Q, 
~ D and F ; or might not some values between or 

ir to these give a more satisfactory result 'r K 
this be so, aniTl am strongly inclined to think that 
what means can we ascertain what values 



ideralion of the whole 
different method of 



delenniniug the most appropriate iiilua for the 
dispersive ratio. By it the question . of limiting 
■"teitt of chromatic aberration was not considered 
all, but ouly a condition as to the amount of 
light- energy seut verj- near the geometrical focfti 
image of a distant point. This theory ( American 
Jmirnal af Hcknce, Vol. XL, AprU, 187S), after 
having been once formulated, was so satisfactory 
that there was no doubt as to its success even 
before testing it." 

Now, what English or American friend will 
abstract and send to you, Mr. Editor, this important 
coutributian to the literature of tha object-glass P 
1 must thank "Bow" for his kind offer to copy 
it Airy's papers. I do not, however, need tb™.. 
IT own ase ; but il \i» ^J^iaJ*i "iiijfi ^u-"»'*» 
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' iiuj, I liiiil I alull have to spiu . allcnng ni'>uthi>[ece9 ore n<^ 
: ;-.: =1';:- ..'L^or thuu 1 Iiuil iuhfniltxl : but 1 am \ cipeiuc uid trouble, >o I '. 
.n::=j:: .-.-l^.'k't [•'j^'tL'T wliutcTcr wemiiutcrebt- , thti tliickucrsd of paper used 
■-f lii --'-.fTiI, whilliPt il Im3 new or old. I ti-ur j MfiiA.vi.; : it is four thnu.' 
'••X ii e:; much I'tmiiiN: of m; articlen en>r j toreiKnvritiuKinfiCrriitiri] 
z^^ir-nf it. b>''<<k Ivrm: lucli a wuik could outy i miil thp pUlc in //'' ' 



■fleritely quick paiuge. 
.u^a foi iuljuiting and 
"■' '■^iilj- obtained without 



UdtllK 



7 liait«U ititvniit. 



Ordarlc Vital. 



ity I auillhpf 
I tOE.'ther, 



AJCATEtJB WIND-INSTBVKBNT 

mAKING.— II- 

"-■: .■'■. -Tin- iM ■.i~'.<y II. ■■'.•'• I'f " It flat mnii 



irasnt. ; B :o f. i-Ui 
t-.Ki. eieludini.' A to II 
E laniU. ; at '' Mnill. 
ISttiJ. U'.uth), 



lu of OD ineli ; 
M:„-K iij ia wTen Ihouiand^ 
by uiing a uumbn of tbese 
r, ajmroiimate tii':» Diay ha got if they are 
, carpfutly cut and gently lueit. The inclinutioa of 
: thE i>Hlut>> r. Fi?, 1, ha* an influence ou die pitch 
: and frevdrim of the reed, vjpecially in the huher 
I iii'tt'S of thp uutrumeut -. a Tcry c'lucarv palate 
[ DiiikiDB the hifih nutes duttet and difficult to pro. 
1 aiKl *.;. .\ to 11, I ^""r- ^l"' '''"' ^ sbfiuld be the some niie u thi 
t'l K '.V\fpai. - , '''"■"'tboJy : but somt'timei it is dt'iirablu loharf 
»i.lth..f guiirt!iti''™™'''l'i«»lhut willll: 



it like Fif , 2 : then by cutting it into foni yon will 
have aueee to phiat along each comer of your 
endi. They will then haTo the appcaranoo of Fig. i ; 
and by """"g Hhort piecea to nt between the nicks 



helves mOTablo, >o that yog 
■ ' You will 



iTbooli 



: you 



I~d by having itna 






■T a iitti'', luxflrriinn to (lie ' "'"' "w™«»inK *!>« distance between U and C, the 
■wi b*:d bv" miiip r< ;"l>ut Biiiiirally, thu b.idy j "P'*'™' "J""""' J'™^'"''''- beioB ahoul one-aiith 
- ■ -• - i„f a C duTinui-t, and "JJ "'""'''''*" "^'" 



7i«nt. f'^r ajiflitcll - 

oMi. fJati' i-Mi ti(i: Miinn )J-^' : "'"^ '•' 
•*' • inaRi-r 'jf '.laiii'.ii. Wf imw ' - 
»'At ■i:S.-,i,:; |,ut '.f til- iii'.iitlilA' 
'-- " - .tt,. ■■• ^' 



. . K-d liitch. TTio lirendth 

of tvedfor* li Hat clarii.npt is tt'2mi[l. TIr " 

iiii:^ »• iviiiKt u I ■■■■'tmnii-ot hat uiually one a little narrowei—t,^. 

now cnrni to tlio I Ji{|f^i|J-^ The boiiy MHni»te of a Jnily cf tiudiical 



tlw !M.|'r 



Ulf* '.t lu... 

U.* ?!a,i 



wliRib-: 



"it i- mill.. . 



!,•• I \- 



lh.n fi.nii llii.](irt 



, . . (.■...■t»l by 
...hli. iiiM-rtl. 

Llltlilllt 



re or k-M freedom ii 
a III It; till! rolunui ol air btiiij; lonsci or 

: J, tlK> ratv nf vibtntinii i» cnmf^poiiilinKlj 

„^ ItiBaiirnion^. unil ilUTnt-iit ni>t(>ascB the n<ault, A 

nidiii* ia l'"'"' "' wn'usi-wwid iirthwrn ami "jilit up to IJin. 
I II and I "liuirehy I Tin. ^•Il); f»ra I'rlHiioni-t (the 1) flat re- 
ivliNvIiiif ' ■l"'"'" ■i1>>'"i l!'-in. liMiit) : thi> iiwiri't cTcuness of 

i . " I .in.ii. i-h;..!. fa..;i.'t.f... ..iFiiI^lii! )_«<■>.» Tl... _><~1 



whirb fai'iiitates ktiulght luiriuR. Tliv wood, 



iftiT beitii; niuudi'd ii|> in tlui lathi' ur drvwed by 
ii'iil iiT HTnri.. in I>l'iiii'. ix li'ivd oul tfius. A lIoiFt! twiBt drill. I 
' till' wii-l j'"- '""ra-ittr mid Sin. l.rtiR. i> «a«l to the lathe 



i N?l'niw'tln"'ipu™"I I "*""'''■' It " Wfktt; thi>"wii<Kl beinR centred 
.!"!(V.,"^iirth*S?.v! ""'■»■"'''/ "!»'"''« t*^ ''"" >■? t""- lack centre 
■ '- ■ ■— ' uiiil t1"' iHiriui' proccudeil with, the wood being 

tiihI tlio reterae way Iv t"'^. ^n J the drill 



I1ii!| "'"' ""' ■" 

I piiUy ti 



... _. ...iwayby 

uvcry lullf -inch. Whrii it hu bored 
far ne it ran go, it is tlion nnnuved from aockut 
<I utliiHinil tii a jA.iu. muud lion or atwl ahauk, 
■lilt IMin. limp;. Thi' boriiin i> then gone on with 
lii'fiirr' till 11 riimes out through thovud. OlMerve 
„ r.lli.u'Iii.r i«.inbi. or an uuiTen liole, out of 

'Hult. Do uotforeo t)ie back cantro 

■ ■- tho 



■', ' I"'" '■' ■' ' '• " iiiiiiii, tiirlitly: clean tho drill often; mo a i 

'■"-V '7 '' 1 Ki-«Ifiirh.tlii.: luid aindy a littlo blaoktead t 

■','■'.' 'v.,;'", v.. 'Iiillif it .liNiin,.t cli'or rt«lf oaiily. Tho tu 



.. . _ If oaiily, 

r>iit by a >iiiUo]> bit, well aliiui>ened 
, ;iii.i iirijii»[i!,i with euni tu a little liwi tluiii the ii[;;e 

'lii^i. uti'lruii ill Ihelatlui, thuwruHl buiug held by 
iKitli luiridH. Ah tlie liore is ntill .i shaile small, u. 
iT two of very tine ghmpaiier, b-'iiig heated 
to iHitli.li it, in rolled round a rod of metal, 
ir and alKiut :!tt. long, covering it about 



p'k; 



[id d'lwn a gVHl lurface le obtained, and the boi 
• >j>ialir<Kl. nHien this rod becomes alack, unroll 

ii: ■duidiM.i'cr and insert a, aniall slip of 
_ _ .■■. _:„ __ ... ,. !^ u. »L....^ ,1 

d. 



, , . R it again Ht tho tube. 1 

^la.--ji[>apur is attaclied by niiiu to thu metal r 
and W'lUiid tightly i>n. Tlie bonrnow bviug up I'l 
•if and i>anill>-l. a cirk is tlttul to each end, it is 
t).>:it filled with liusfted oil. and both corka, which 
ar<; I'ltn long, forced in anil kept under {iroiuro 
by a j'.iinrr'e cramp. It will be uucessary to lake 
'.-it till; C'irks and aild a few droiis of uil erery day 
t'.r a. iF«ch or to, till the wouu ban taken up as 
ri.<i'.h a* it can. Hoinutimes it is but, however, to 
tijn. d-<wii lliii 'iiitiiidD to it* proper Ki^ Iwfore 
-.ituntJig with 'lil ; and this is hi'st done by lilting 

aj,l!;g'.l lirr - - .•._...._, ... 

b-.-l3t.*lii;fd 



a ill the lathe by a tunied-up pii 

" ' -platu or chuck 

Vulcanite. 



BICTCLS CONSTBUCTIOW. 
>.'.!. ;~I lU mudi pleased to note thai 
•lit ' has undertaken to instr 

i.< -A'-tl r<rtiir; ft.rward aud do the 

:.:•-. A Header Since iS'fO. 



"ra" 



CABINET- MAKINO. -VI. 
■j. '..:."-\Vi: will LOW act ab.ut making !■ 
:, ;i .'i>".'aL 1 wv will itiit with our mil), tlwui 
..I.--. .: 1-. '.[..'ii 1 ii^th tbt nbiuet. IirttiaiiJ >-iuarethi 
-,-'-.« .r':> '..{. ;v Jit. by iliii.. running a tin. dierk along llie 
>'.-. -.;.■:. i.tfk iiM-Vifi <i-ls<! to lake the back: then »tvo tlu> 
1 '. „-'.■'■ • .;. tt^ bjtt'.m tie Mme. ojrjie thtrin to Sft, ' 
':•■• ■ ! b'< 1' in. I>oTstail tbi'mtcgetliei thaMtnt 
,.-.•*.. rf '.ily^jr'iMwer. l.'lcii!i asjl Mndpaprr llw 

■Vi' :,. a: ir :ii.-l drlvi toj-.-tt-V. aud seo that it is »^-Jai 
. . .1 j--.',ix- aiiluailiD tLebick; m:ike a moutdinf- 

■ .v.':.: ,-,.-.ii:il tic V.-tt .m. ua Anwn in Fi,j. 1. Iftling 
- ..U •':.: ;r.--.; '.in. (iVef the euds and l|iu. ov™ thi- froi 

L -. •':■■ S'li '.r iorew it (4i to the V.ttom. Then we shall 

■ :.'-.''!'. wii.t a rack to luppr-Tt the ahelTc*. To make tbia. 
■i:-K^ .:'.t a piece ^ ^nt Sit. 'b; 3m.b! Va.^tBdmakc 



SE 



>wu taate^or the tame ae Fig. 4, which isa icetion. 
;o make it, you must cut two pieces 3ft. 4in. by 
iin. by iin.. audtwomore lljiu. by Uin. W^in., 
Jiishad, dovetail them together, letting tlie emu mto 
lie front and the bock into the ends. Glae aud drive 
together, clean off front and ends, and cut a piece 
!in. stuff ,itt. Gin. by 2in., round one edge, and then 
ilant it along the bottom edge of the frame yea 
...,.<. Eiiai- An..i.».i —itiing it ut the corners. Tlien 



1 j ust Qnishod, i 




1 


1 




Fy3. 


^s 











Xext c 



Fb/.S. 



then with planes ai near the shape as you have them 

•— - out the members to the shape and depth. 

nitre the moulding you must make a box large 

igh ti' take the moulding when it is set on u* 

angle of the bottom edge, then with a good tenOD 

ut it. and if the box is well made yon will 

very little tumble in securing a cloee joinL 

cut uotchee along the luck, as shown a 

ion. and lerew the fruut ou, lirst fitting the two 

pie™. Afterwards you can start with yonr 

rs. rrocced the same as with the caliioet, only 

onlside stiles should be ab.jut lia. wider **••' 

. inaide ones, mortice and tenon them together, 

thi.'ncleanthemoff. fit theminUii-ir place andthw 

should just cover the front of the case at both 

side* and be about iin. char alou-' the top 

and l<ottom : then dress }in. of the vdge of in^ 

Mik'iif right-hand door, cut a rod 2tt. llm lij llin. 

by Jin. Snisb*! tize. run your gauge alo^ the 

front edge hi at J. round it orer down to 

the gauge marks; then check it the 

Fif. 3. Fii it on the edge of the r 

dooi, and then hinge to the enli witT 

butts. Then nuke some beads to ] 



t It the Hma si 
>f the right -hanl 
U with ilia, uim 
I to plant OB IM 
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plant th«m in their place, allowing them to project 
about jin. to form a check to receiTB the glow. 
Ton miut now go over the whole job, and 
that it is properly fiuiihed; then place 
tookcase on the top of the cabinet, putting ooe 
llin. screw in nt each comer to keep it in its place. 
Fu the eomicc in it> place the name way, and the 
jobiafiniahed. J. P. 



REPLIES TO aUEEIES. 



A 



'«• In ihtir anoDtri, CbrrapoiidmU art rtiptet- 

'- rtqutittd to mi»tii»i,iH iath\Httoitci,l}ulilU 
mmitr c/ th4 qu*ry ai/ni. 



r6l677.1— Ruahton's Self-ActliiB Fountain. 
— I t^B the follnwing deacription of the above 
lountain fioin "Amateur Work." The flgore 



1^- 


ir 

1 


h 






.q 


c 


4 


^^ 
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10 cistenu B and C ; to atsrt, 



the fountain watpr is poured into baain and runs 
thtongh pipe H (illing ciatom C, and learing baain 
talffull. The lap in pipe E is then turned, shut- 



£5f?S, 



the water 



a minute ; tliifl will drive the water out of 

— C, throuah pipe F. into cistern B. While 

_ ; : — ;..._ -irteniB the airiaeacap. 



now empty and oislern B full, and the fountain 
w^y foe playing oft. Tum the tap, the waler 
WHI then paaa from tho boain through pipe D into 
cirtem C, drawing the air through E, and, preaa- 
bitf on the wilier in B, drives it Ihrougt the 
Jet O. When done playiufj, turn off (he tap, place 
the bent tube ou pipe I) and blow u before ; turn 
the tap and tho fountain will recommence.- This 
foDntoin ia sold for ]5s. Gd, It appean to me that 
the above dcacription is Inoompleto ; and that un- 
leai the cock is made with a imall hole in ita aide aa 
•hawn in Fig. 2, it would uoi act ai itated.— 

GUTTON. 

[61619.]— Speciflo GrftTity.— The conatant 
38-6 i« found from actual experiment ai follows — 
DiiBoIve lib. of any simple aubalonce in distilled 
wmter, and maVe the bulk up to 1 gallon by the 
further addition of water, then take the ap. gr. ; 
fche eiceiB of gravity over water will bo the consfcot 
required. If " J. R." is accustomed to labor«tor>- 
fTork, he will get the same resnit by disaoltiog 
lOgrm. of the eubatonce in distilled water and mak- 
ing the bnlk ap to lODi^c, by the further addition 
ofVater; the excess of uravi^ over water of the 
■cuntion thus prepared, will give him the conatants 
for the sobstanca under eiacaiuatioD. — K. C. B. 

[61698.]-Te»Bt.-Mr. E. T. Scott, in hia redpe. 



omia to aay the qna 

loz. of hops are to be 

U to be lib. of potato«, rubbed fine (query, an 

tb^tobapreTiauityboiled?): we are to add ^Ifa. 



_ more demiite 

inatructions. It ia with much anrprise that I sea 
hope ao often mentioned in the manufacture of 
yeast. I cannot think they can have any effect, 
except to render it bitter, which ia the very thing 
to be avoided. True they are used in the ir — 
f ncluro of l»er— not. I imagine, to make it fen 
but to fiaVDur it.-S. M. C. 

[6181)0.]— Solent Jflo Ltbrary.- Through ^_. . 
sure of work I hove been unaUo to offer any remark 
on the above subject outil now, but trust mj ei- 

tsricnce may still prove of service. It waa auggested 
y a oorreapondent that to purchoso was abetter 
plan thou to subacribe to a lihrai 

the following will perhapa cau_. .. „. ._ 

opinion. In t!io first place, it is Ufcen for granted 
that every nno wiahi^a to see the latcat edition of a 
work, and it ia diaappointing to find a new edition 
of a book appear when one hapi 






hapa only a few m 



Qappena to have bought 



ODi" readers tl 

advantages of which are— 1. All the works 
library are the latest editions. 2. The volumes can 
be retained by the aubscribers any length of time, 
during the whole term of subacription if deaiced. 3. 
Booka con be changed as one likes. ! , An un- 
limited supply of oil the new and beat atandord 
works are added to the library aa soon oa published. 
6, An extensive and clossiSed catalogue ia preaented 
to aubacribers. I need not add more, as the proa- 

Ctua of the library will give any further iuf orma- 
I. I write in the inteiast of atudents and others, 
like myself, who have found .my subscription to 
Lewis's Scientilic library, Gowei-street, W.C.,of 
immense value. — Pbzceftds. 

[>MS80.]— Free Bore on Screw PropeUer,- 
aend a suggestion to find the preaauio of a screi 
on tho bsau that the pressure on an inclined plsi 
will equal the amount intercepted at 90^ at tL. 
aame rate, but with a thrual of TO", 89, "BS, and 
■D7 of that of the acrew for lo", 2Jj', 15', and 11, 
respectively, and which will Rive a preBure of ■'■ 
1-6, 2*7, and 3'7G for each angb. Let the blades ( 
screw in the cose mentioned have a length of 4f 
and a turn of one in four at the rim : it wSl have a 
angle of lb' nearly at the centre of pressure. Then 
workpflrati. ft.peraec. = (225 x 550)/ 40 =3093-75. 
Now to get the required preaaure when moving, 
the acrow would have to be turned --IH faster. 
.■.2'7 f fi' X 62-5) / (fW X 1'4U) = 3093-7O 
V = 11-8; and i^aaure pet square inch > 
(3093'76)/(U-B X Hi) = l-821b.— J. MRiB. 

[51886.]— Wimabnrat Inflaence ICachliio.— 
If the querist will but look through the loot two 
volomea, he will find an answer to all his questions. 
On p. 126, Vol. XXSVI., there iian illuatrated de- 
scription. Twelve sectors will do, and they can be 
fasMned to the glass withony of the usual cements, 
or with iainglaia dis^lved in acotic acid. 'Vbt 
plates may be varnished with any hard vamiah, such 
as shellac diasolvcd in methylated alcohol. Tho 
plates are faitenod to the boases with marine glue 
or the cbmmon electrical cement. A metal apindh 
must bo covered with ebonite, or aome otter good 
ler queationa ore fully answered 
replies ainca. 



cheat by pipea (gas tubing). Thus suppose 

wanted to odd a rank of bourdons, they would be 



Wmd being admitted by the pallet in windcheat 
passes to the small bellows which opeoa the pallet 
of the t>ourdan. Tho latter is, of course, aupphed 
with separate wind.— OaoisoK. 

. 893.1— Simple PlaninK M*ohine.—" Lum- 
ber" ahould look up hia back volumaa. He will 
^d many illustrations of lathe -planers which he 
Bill be able to uUiias.— KtlS. DoB. 

SSO-I.]-ModelUarlne Oomponnd Bnsins. 
e querist wbo aska whether it ia poaaible for a 
ximpound engine to work without an intermediate 
-eceiver, the cranks being at right anglea, ahould 
soke a sketch with the poaitjona of the pistons and 
ralvei accurateW set off. That would open his eyes 
o see the difficul^ of doing what ha wants, 
ispedoUy in a model.— Nnx. Don. 

[nlDH.]— Feed- Pump.— Make the feed-pump 
one -third the diameter of the cylinder, and ita stroke 
-le-haif.— Sns. Dob, 

[J1917.]-BMt«ry for Bell.-No doubt it is a 
manganese cell^ and eitromely doubtful whether 
" the cell is a zuio one," as you say.— Nun. Dob. 
[51923.]— Damp Cellu- Vaults.- 1 suppose it 
possiblo to dig round outside and fill in with 
Portland cement concrete ; or what ia perhaps 
better, asphalte made of nnd and boiled tar aiid 
pitch.— JumoB. 



a rule cheaper than they con be made; bat 
" No. 23 " can ate lOjgwood and sulphate of iron 
for black, and the anilme colours toi red and green. 



ahould. 
unphlec 



-MA2irfACTaB£K. 



{Browuing), or read wuui. iiu uneu luiu ui imui, 
volumes. See the index of Vol. XXXTI., and 
that of the last volnme.— Ntra. Dos. 

[.S1931.]— Lathe.— This query has, I anppcae, 
been answered by this time m the articlea on 
"How To Uake a Cheap Lathe"; but if the 
querist has any peculiaritiea, surely he could ascer- 
tain the beat height by marking it on the wall, 
standing as he would do in treading a lathe. — ' 

[51044.] -Copperod Wlre.-E. A. B. Bennett 
accuses "A Practical Chemist" and myself (rf 
being hard upon S. Austel ; but, speaung for 
myself, I cannot see where the harshnen comea in, 

Xriah was to prevent any chance of the querist 
g tis chemist for copperas, and not to show up ' 
S.Austelinany way— atthoagbl do think that ona 
ahould know the tlilference between aulphata of 
cupper and copperas beforif sending a reply to such 
a query. Had the error been olfowed to remain 
without correction, the ijueriat might have ordered 
copperas, and, of course, would oftErwards find 
that in place of a deposit of i^pper his iron wiia 
would padually disappear. With regard to tho 
reply given by "Chemicus" on page 320 lait 
volume, I may say that I never sow it — a foot 
which Mr. Bennett did not trouble himsetf about. 
The additioual information given by B. is rather 
out. How would a iiint of conccnbated vitriol 
miied with the same quantity of a solution of blue- 
atono anawer? Doca B. think that the copper 
would continue to deposit itjmlf after the win baa 
become coated with a Qbn 'f L*_ so, why use 
electricity in electro -metollurgr f. — RiiaOBP, 
FX.S. 

[51951.] — Aatronomlcal.— By tho inequality in 
the ionp;itude of Mars prodaced by the Euth, 

tended, if! am not mistaken, the motion of Uars'i 
perilielion, produced by the action of the Earth, 
which thus alfccta the e<tuation of the centre. A 
movement of T' per annum in 200 yean will 
amount to 25 minutes, which, when Man is in ita 
perihelion or aphehon, will produce an effect of 
about 5 minutes in belioceutric longitude, with a 
plus or minus sign, as will be easily seen when wa 
remember that the maximum equation of the oentie 
of Mars is about 12^. Of course, the earth's perl> 
helion is moved by Mars.— W. C. B. 

51961. ]-aie»nln» O.O.'a — I am with 
' 'to"F.R.A.3."fortherepIj 



to query addressed 
matique." It is bei 
yet damp should be 



beet to 



ujeaji lu iituH us p^aaiuiQ, 

lOved, or the eurf aoes will 

I, I think, a good plan to put 
the telescope out with the cover on until oil is at 
one temperature, or if it ia used in an observatory, 
open iba shutter aome little blue before uucover- 
ing the o.g.— this as a preventive. The spota ars 
.t 1. ,. ,1 v,:.^. L.. — -iiporaled and left 



the result of dami 
residual pelliclea behii 
the anterior surface, 
careful wiping with a aoft well-beaten wash- 
leather will remove them without taking the o.g. 
ont of the cell. There is an increase of light pro- 
duced by cementing o.g.'a; it ia, however, neces- 
sary that the snHacea ore perfectly in contact. 
Tina coudition must be, or " Achromatio's" O.g. 
will not give good reaulta cementod. 1 have nsM 
cusCor-oS an<rglyccrine, the former with effect for 
some purposes ; mixtures of oils have been used by 
an eminent optician for cementing large o.g. 'a. I 
believe there is a tendency to ahpdownof thelayar 
of oila— a aort of glacier is produoed betweeu ths 
m, which makes the definition variabla. Oaitoi 
'ill, however, last a long time for a small o.g. ; 
eventually it oozes out and makes a greasy mess <n 

[61974.] — BnglnB. —To " GiATTOif."— 1 find 
that the diagram I apoka of, though ail right in 
theory, does not give auch accurate results as tha 
ordinary eliipticaf diagram given by Hankine, 
without great nicety of drawing. I shall no^ 
ther^ore, publish it unless asked to do so. As yon 
' ■' ■ — —'—' ^ lecting T^dfl, 

Dl stroke. 



I caimot give tl 



Aji this is generally on 



*SS^t-r . ,---, 

md atcam ia cut off at S-'in. If the Editor niohee 
t, I will describe the elliptical diagram, but, as it is 
o common, it seema scarcely worth the apace. I 
lo not know a simple rule. The plan of having 
loth ateam-porta open to exhaust at once is Tory 
bad.— GuTTOM. 

ro-2020.]-a»iBine Ui oi ■v^wi- "»«»— ?™ 

foUowina BxruuenunL »ju™«t*-V«Tl "* 
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rtronp tXix] spiiaE of the brat mabruUa aiid of 
rtivnptt prepJrtioDote to weipbt o( lid, the shape 
beiog that of ■ ■omicirrlD ntmiled at one end some- 
tbiDC iiki Tl.p letter S laiil Hit, and with tbo tap 
ben'! cut off. Si:rev one end Ermly to the front of 
tiK cL4rt. infi-if the troiiph. iu luch a numoer that 
I^Q the lid ill up the apriii^ vill [irojcct to ntraut 
lo oi Ihr muicirclp made iu tbp air by laisinK the 
lid. aci! that the loose end will thru rest on tho 
floor ci iLe trouch about the middle. Wheu the iiil 
■• letdoiTE it n-ill pre!! an the top of the apring, 
■nd u this ii forced dotru bv tlie Hrenfrth of some- 
body (hutting the cLot. Hie upriui; will gradually 
Mnim? a lou^'er and more dutti'ued form until (if it 
be proj-erly aujnstiid) the fire cud will juat about 
touch the i'Dd of the trou:{h vrhnu the lid ii dowu. 
"nie n.^stancv of this tpiiug will, when the cheat ii 
onlockfl, laise the lid IhrouKh one half of a ri|;ht 
■ngU. aud a very slight eiertiou of rtreugtb will 
then iniliee I<-i put the lid lai-k through the remain- 
iag hili. It is the lift thioush l-Y from the 
hcffizoLtil that tiike* the rtraiu. The niriuf; should, 
of couTK. be iu duplicate— ou<; nt each end of the 
box,— EcwAEij Cosby. 

i'A'y>21.J— BaUlosUd of Iron Sox. ~I inclose 




idcetch ■which may jiorhnps prove of imo. It will 
•errc ts give an idea.— Wili jam K. lUivsos, 

loi'W-.;— CaJBdonian Engioea.— Your com- 
qnnd^ct, Mr. Sjiencor, lult- abiint new C. H. 
■enpi.'''. At the prcurnt time the tint one is not 
yet nut. Tlimi ate i\ n^-coiiplrd nooila cucinoH 
Duildiiia, 13 at Mcien. Xeilmn's nndi' iu the C'o.'s 
diopj n; St. Hollox. Xeil-ioii and Co. haTo also on 
bund UB order fm-t^u exnr.BB wiRini-a. nlmoat the 
Mme 01 S.B.r.. ■■AVaverl.y" clu*?. The boilers 
to iK'th gnr-l» and i>ii'apng.'r nw Vin «ime. The 
C.Jt. ^r-ds mill jonenerr PUj^n have a larger 
beatiLv' turfara and sTiphtly gmalter SicRtute. 
Beaide." tb'-w- Uiere Intvc lioeu reliuQt five of the 
41T— 4' I elap-. wliii'h hava cylinders ISiu. by '24in. 
and i^t, iHu. couijlul whccLt, In a fnnner volume 
I Ban.- dftiilsnf those cngircj. Then.binlt enpnei 
(Koa. 1'Ji. i-l~, i-j:i, iaa. and anothvr'i huve boilers 
of thv ■■ WuTftluy" type, and ralw of (t. i S.W.It. 
rti'It, ntil »E>rldii^ rressurc JJililb. piT square inch. 
Hie BiJ'i-Ii-r*. which were, for the miMt part, open, 
taVB bi:*!i altered to solid ones. Theio enijines 
ware »t l.. run tho limited mail, and other express 
tuinf I.Etwvcu Carlisle and the North and vice 
Ten'.. A* I once pointed out iu the " E. M.," the 
" Lunite.! '' is allowed tiS minutes to cover the Jt>J 
Mileo Iwt'AMU C'arlisln nnd Iteattock .Summit, aoA 
mint run th>! first 4(] miles in Ai minutes in order to 
UaVT thiie M iiscifod Beattocfc incline. Xow this 
fody in:!"f is imTthiiiR hut level :— I'icst you have 
the Grrtnu bauk about Jo miles (with a slight 
bieakj tuiu-j 1 in -JIIO, and between NethcrcIeDch 
and B-TUttock (11 tnilea) there are U miles varying 
fcom 1 i:^ li'-'i. li(XI. 'Ilk, :dlO, Sro., and Iimtly, -' 
WUrti!, CBnen l-'.-attock incline. There are no sli 
bllius urades nuing Xorth except about two mi 
1 iu -ifK. and uU>ut 3U chnina of 3 deelino leavj 
Owliile, of I in Wi and 1 ia lOlt. Thu robui 
moved uttfilyijiadoiiUEte to the task allcittod the_ 
They could not rover the first 4(1 milns in leu than 
.^S minute*, uid iu some cases as much as hi' 
bom WUB lost between Carlisle and Curstairs. 
remii: i* 450 and t:o. liavn been n-lepi.ted to 
more luitcd t; their powers, Saw. it ban lately 
been pnmd that Ihe 71; tn s; class (eiRht- footers) 
CU run this tiiiin, even with a stop at UeiLtt<ick tor 
tpUot. One n( th'ir number, about two months 
mgc. t.iok U cmrriiges Inia Carlisle to Ucattovk in 
1J alnatem (ooa minute leni tfaaji the Mail ii 
'"""^ Mattottbe euTuj^ weighed about 14 
•M with tt,» tounrrt i-ipr— , Nnw as 



I h&ve, iHirhaiia. made thii letter too lnug alrendy, 
f will coudude by saving tliul frnm theE'i facts th' 
engine of 1SH3 would seem hardly to haw im- 
proved on that of nearly ii years jf^i.— C.iEST.ilE3 

I.^(f43.]— InduoUonOoU.— ToA.V. XicuOLU 
Have made up coil accoidiug to your iustruc- 



ladc up CI 
jug, how 



silk-c 
mon.' than 






„ ^\'ould it be Itetter wound in 

AJso what would be the "[reatest battery 

power it would stand 1-—L. W. Wilms. 
[o20G2.] — Bnd BeariuK for Blyh - Speed 

SplndlsB.— 1 am unacquainted with the )>rtnciplcs 



steel warkiuB on stKel, esjiecially 



t\ more than steel wartiue on stKel, esji 
fit bs nut perfect— a wutelimaker's eijie 
leads mc to suppose so. Ai an idea to keep oil 
from bearing, if a screw be chased about an inch or 
^ore on the bottom of spindle cIobd down to 
rounded eud, by the inotion of spindle revolving 
jurwiud the thread unscrews, so the oil which sur- 
rounds it will have a tendency to bo forced down 
oil the bearing.— H. W. Saltee. 
[.iiMlST.! — Preaaure os Craak-pln. — Fr>m 
me cauae or other, I see I have multiplied the 
quantities in this query crouwite ; it oughl to have 
been high-pressure liiib'S x OiXo. ^ i ~ MoJ-Slb. r 
low-ptessnre JHUs::. x Ihlb. «^ S^:i.V7-ilh., or total 
weight ou crouk-pin = l7l6S5jlb. — ExitiyEEB, 

[5210:1.]- Bneino.— "TouUK Engineman " is 

right when be divides the whole length of the 

stroke by tlie distance traversed by piitcju nt point 

of cat-oil to obtain the number of eximwou* in 

cylinder ; but be will see by thv fullon-iug that 

Is not absolutely correct, when ajiplicd to the 

pound engine. For inataiiee, hjt us take your 

engnie, and suppose the high-i<rt«sure cyliud'er is 






41KP sq _._ 

bigh-prcuuTD piston will have traversed 2ilin. when 
tho cut-off occurs ; and here we hava UJi) >. ■•i) 
= 2.000 cubic inches of steam, with DU abulute 
pressure of 761b. Here its volume is only bht : but 
when it has iHuied iuto the low-]iressure cylinder 
its volume will he ciRht timei wluit it ia now : for 
40n K 40 ■= I,lil>U cubic inchr". I think this will 
Buflico to show ■' YoDug Eugiueui!iii " that hu has 
ubtainisl eight exiioiuioufi. and not six, as he suit- 
jiOBcs. As Btirh an iutcfett n takiu in romiiouud 
(.'Ugiues, I will, with the Editor's peniiissiiiu. send 
aahort article, showing the los» as comiortii with a 
■iuglo- cylinder engine wit)i tlic *ain.' nuinlwr of 
expansioiiB. I teo that, in autweriug this iiuery, 
"Fiter, Dewsbury." asks we lu'w far tUt low- 
preasuro piston will have traversed while the Idgh- 



?!?^' 



iiarj-, to 



X the 



I will ouly say that the cubic 
canacitieB govern the volumes, from which he can 
calcuJato the dutaucc at his own Uvure. Aud I 
hope I shall not offend "Firer, Ilewsbun-."' mheu 
I again say that hia method of obtaiumt: the uuni- 

Buppose, from aonio cause rt nther {iueli ai 
leakaficB), tho bock pri'smri; wn '.'lb. (-.= i;lb. 
vacuum) instead of 21b.: ll"'U the filial eltretive 
jiressure would be '.'i - Li - y^b. : then, hj- f ullowiug 
out the method given by "Fircr, l).;n«ljui7," we 
shall have >i<)]lb. ~ jib. = l.^ii i>^HUisioiis. nud yet 
the cut-off iHBsaure, and all other nirticiduri, 
except tho resiating piv^fure, lave remained the 
same . — EsCI is EeH, Doitsbury . 

[.■i211tl.J— TarrinK Poati.— Thu feuce wtuld 
lost longer wilhout the apjilicatioa of gas tar, if 
there were any sap in it. for if the fcir Wete aiiplied 
before tho sap was diy the sap woidd gradually rot 
the wood away. If, on the contrary, 3ic wor>dhaJ 
been kept in a timber yohi <<a ouv othiT place 
where it might dry) for twelve mon'thi or bo, tLa 
gas tor, under those couditioua, would act ai a 
preaervntive,— KOWES VAU^rnst. 

;.i312.i.] -Harmonium.— If yoiic initcumtTit is 
an ordinary i\ sut harmoDiitni, and cuututns one 
" Sft. aud 5 set of Sft., your souiidboird 
to live registera. and for this y.'u 
. . . apertuies in valve lioard. The 

following dimeuiious for theae will. I think, be 
suitable : I3ourdou, liift. register. Uin. hmg bi " 



wiU be dividnl in 



ride. Cor Auglaia tegist 



ii.loLchy IJin.'wide. 



crucible very quii'kly. Caustic ptftt J. oViii^' a'Uo 
injureH it. Sulphur Pr sulpludss also injurt 
platinum. — WiLuiii E.Uiwso- 



lead, bismuth, &c. : sabetancei containing sulphur, 
Hi metallic sulphides : caustic alkalis, aqua reeia, 
and many other substances arc all more or less 
injurious ta a platinum crucible. — W. Fabqitsak. 

[■'lilaO.l— BearingB. — If "C" would apply 
»>iue of Ilichards' plastic metal to bis bearings, no 
doubt it would suit. The patentee* are J. Ricboidi 
[ind Co.. Whittoa-Ianc. Hill-top, West Bromwich, 
who Bujiply fuU printed diitctiuns for using along 
with each ingot.- White wall. 

(■i214.'l.]— Ohamleal.— In my reply which you 
priutnl hst week, ttiu third line from the bottom, 
-^hich npneari as " .-. r + ';, ! H." sboold be 

.-. .1- = : J- -^ 32."— SrESCEK CoLLiys. 

[.')2Hb.]— Teittag LlKhtnlnr Conductor*.— 
The way to get over the difficulty is to inak« two 
tem)iorury earths, which can be done by driving 
iruu bars into the soil well moistened, and a few 
feet apart. Test the two first together, then test 
the lightning conductor earth against each ol theee 
separately. Testa alionld ba iaXrsa with current 
~ ",-i'rseil iu all cases, to campensate for any polarisa- 
"■''■''" "' Bcver^ earths. 



u elTects due to difference iu the ai 



[ri21:i,i.]— Bloarboitate of 8od».— Bicarbonate 
.f manufactured by the action of carbonic acid on 
'uda crvstals, in iron clmmbers holding from a few 
;<>ns up tv< (iU. The CO.. is obtained from chalk, or 
limestone, aud bydrDchforic acid, in covered lanki 
I'matruetedofflaEs. The tank is partially filled wift 
chalk. ,kc.. and the acid run in by a pipe rcisching 
iK-arly to the bottooi, the gas escapee at the to^. 
The chomhers are best made of iron, u the heat is 

liati'd awuy quickly : they ore cmnected so that 
Ibo gas enters the oldest chamber first, and leaves at 
(he lust-charged one. Atthebottomaf thechamber 
there arc chnnnelB for running off tho water Bet free 
during the reaction, aud letting the fM in so that 
-'1 lussi'B through the whole of the crystals and leaves 
It the top. The inferior yellow CTyitols mav be 
jsed, as the water set freo carriea onall impurities, 
^ousistiup ot sulphate and chloride, and colouring 
natter. The liquor rum off by a V->baptd pipe, 
Itrcventiug the escape of gas, aud by the stoppage 
- "- " 'nfaiowiitbat the; ' "'-■ 



t the ruuuiug it 



le process is nearly 



e process is finishvd. The bicarbonate has then 

to be dried, as it is very damp. This is done on 

shelves iu rooms heated by hot air. The drying 

lasts oboul eight days. Tho driedhirarb. is ground 

in mills similar to com mills, and sifted through a 

Fieve with JO boles to the linear inch. The niUa 

must not got hot or CO; will escape, which will 

reduce the attringth. It even loses strength hv 

keeping for some time in the worehoose. — S. A. W. 

[.'■•JliHi,]— Battery.- In reply to H. A. B. 

eiinett, ji. 'iil, I have no idea how long any 

ittvry will hut in action. It all depeuda oa 

iiietisiauB and work. I know no reason why ■ 

nc aud Ciirboii battery should not keep in action 

r moutlis. merely working a clock, if a suftijieiLt 

supplv of weak acid were available. A good 

Jlauiell of the lleidiager typo, that ia. sumilied 

rom a ifiask containing crvstali of caliper suli^hate. 

u binl-fuuutain pL-in. will keep up such wtirk for 

couple of years. Mr. Bennett s plan is the wont 

e could use for his purpose. The salt should be 

_t top. where it will dissolve and sink : when at the 

bottom of the cell it dissolves too slowly if a large 



cells tc 



it ia wanted. It requii 



e the I 



e of ti 



[-y;!lG'i.]—81ide-BuleFariDiUce.— The formula 
pi^u by ■' Glatton " may be put in this form — 
> = 'P^sd of piston 
"' = diam. in mcbca 
V = cub. ft. per minute 
■ V <f 

1S3 






girincthc result etHier in cubic feet o 
A.D, L. 

:lti5,1— Slide- Rule FonnalBB.~-As for cal- 



;.'i:;iu.i,|— Bliae-Sule f onnalBB.~-As for cal- 
culatious by slide rule, the figures and divisions M 
slides and Died lines of instrument aerrt t<a mr- 
chonically obtaining, by additiaiuand subtractiasi, 
what iu the ordinary way of calculatioas reqivs 
multiplications, divuions, squares, or square toob, I 
tie: so the f onnube tor both n-stems are eoastnMM J 
from slrailar data and reascmUigB. Tho*— To ^ ] 
the diameter of a pomp for oiBchozging a gifBi I 
number of cubic feet per minute, when tta tniU I 
lift is given iu lineal feet, twkoningwitbontloa,* I 
deflciency in working. Het», 1st.— A nlmdi- "- " 
diam., 1ft. deep, Dontainine -nU x IS •= 
cab. in., and a cab. ft. ITi^ob. ta. : Om !?■ t I 
»'424S gives tha conteati td. 18S-*M vfOaOm M' I 
\aaiB..ah.awt-to nriiliiiKt lMft..ft.;4j 



Kj>T. 
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183-31ti eireuUr iu. area = tlio urea of I e.]. ft. 
Sodlf. Cub. ft. diacharge per miniite -r lineal ft. 
bnokot lift per minute, giviag tbe content in cab. 
ft. of 1ft. length of punin ; and 3nlly. Cut. tt. iu 
1ft. length of pump x 183'34lj airing the area of 
pump in dicubr inches. Then, lastly : The square 
— . _. _! — 1__ -__i. -■--'ica ttiani. of 



uy, 2N.I cub. R. per minute, reckoning the hncfet 
lift 1^ lincil ft. per minute, aud uo loss : from the 
pncading we obtain the arithmetical f onnula : 



Set 125 on aliiie q opposite -So on line A : 
Opp. 1830.Pt.on do. Q is the circular inches 
of pump on A = 417: and the inrhes rliam. of 
pump neuly 201 on square root line D— all ut puc 
MttJng ; and anpnoaiug a Iloutlcd^ or Soho cLua 
of sli&-rule used. Iitcr:illy. The ilitTccence betirecu 
the length repreieutiag '^80 on line A anii 1-5 Oq 
slide ^, plus the IsBgth for constant, or G.Ft. IH^ 
on ^, giiing the answer on D oppotite the last 
sum in A. — Bxtttebsbaw. 

rSil66.]— BnBlus Power.— The best thing that 
" C. C, Bradford," can do is to get seme friend to 
indicate his engine ; then ho will get to know the 
power of his engine correctly. But we will suppnte 
the engine to tw a condenamg one, with an imtial 
grosipreMure of C6Lb, (of course that is allowing 
nothing tor friction in iteampipea, thoionghtarei, 
clMnnoe, Ik.), aud a back preeaure of, say, 31b. 
~ ■■■, be U3-139 area of 



rhe thaoietical h.p. will 1 
cylinder by IQ'ift. par mina. 

piMmiTe [when cut off at half ■ , , 

l3'3b.p. When steam ia cut off |tb of stroke, the 
hj.willbeU3139 x U>2 x J5-i - 33,00(1 = ^7-6. 
When cut off at Hb of stroke, the h.p. will be 
143-1B3 X 193 X "xi-: ~ 33,000 = 47-2. MTieu 
■taam ia cut off altogether I cannot see any power 
at all. Of course, if the engine be a Don-condeuiing 
one, there wUI wont 121b. sore deducting from the 
average preBfiuru tor the atmospheric resistance.— 
FiREB, Dewsbury. 

[£21i!6.] — Engine Power. — The fallowing 
foimnla will lolve such qnestions :— 

'■-""Ills'*- 

A = area of piatou in square inches. 

p = initial presnire of atcam. 

u = number of atrokea per minute. 

a = space described by the piston before the st 

is cut olf, in feet. 
/ = length of stroke, in feet. 
■For the first case the b .p. will be— 



+ hyp. log. 



— jsobir-"'"- '-p -■"■»'■ 

"C. C, Brodfonl." can calculate theh.p.wheu cut 



[63168.1— Boyal National Trloycle.- Iu 
uuwei to corroKmndcut, this week, I incl«!<e 
■ketch of Lftw»on"a trictiou cone clutch, from which 




y E*' '"'* 

of Wer, and needs no thoe^ht on the rider'e part 

look after it. I regret being such a poor hand 

an eiplviation. — Seccsdds Haiid Ulli. 

[.5J 107.]— Good Time.— Have a black board 

hung outxide the time ofGce, studded with nails, 

say three inches apart, equalling in number the 

-- - 1 number of men employed, Geta cotre- 

number of brass or cardboard discs about 

'diameter, and number them coEisecutiTely 

-, _, -, i:c. Have a box, like a child's money boi 

enlarged, to receive the " checka." Each 

"""!?> _^"_ _ 
the works. When all have goi , 
empties the box, enters each man m his book, and 



apouding n 
1 tin. in dia 



B number, will take 01 



-J. H. 



Tugmg. 



B cheap and effectiTi 



[.i2171.]— LeBAl.— The Bank is entitled to stop 
the iuc'>me tax. The daughter should pay her 
father the balance due to him, less the income tax 
on the balance, and ruy her own abaru of the incomo 
tai herself.— J. K. PBiCHiM. 

[52178.]— OombuBtton withont Flame.— If 
you have a gas forjte you can perform the same 
thing. Everybody who uses these finds out the 
same thing accidentally. I know we did in a ahop 
I worked at nearly twenty yeora ago, and Mr. 
Fletcher ia uo exception.— Jacob Maoloseie. 

[.V217S.] — Combastlon without Flame. — 
"ulatton" caneaaily repeat t^o eiperimcut with a 
common sponge lamp. Take a piece of thin 
platinum wue about -01 thick, coil it into a spiral 
a trifie amallcr than the lamp tube. Light the 
lamp, and turn it down till only a small part of the 
white flame shows. Then hold the apiral in the 
flame a little above the wick, and when glowing 
blow out the lamp. The wire will conlmne lo 

Slow. A few trials will soon ahow the best liza of 
ame and height the apiral is to be held. The re- 
anlt depends npon the power platinum has of con- 
densing gases upon its surface, and bringing about 
their union— in this case, the spirit Tapoor and 
oxygen of the air ; in Mr. Fletcher's experiment, 
gus aud oiygan. The vapour of ether can Jao bo 
made to unite with the oxygen, by pouring a few 
dropa of ether into a tall ale glass, attaching the 
spiml to a card, making the apiral red hot, and 
then immersing in the K'aaa. Some years ago, 
Trot. Dobereiner, of Jena, invented a lamp in 
which a stream of hydrogen was made to impinge 
upon a ball of spongy platinum. The uuion of 
gasea was so rnpid aa to make the metal white hot 
and inflame the gas. It is said that gold and pal- 
ladium possess a, similar property. I have not 
tried these ; hut the Qrst-uamed experiment has 
been a common one with me. I ffive it, aa many 
may hke to try the experiment where gaa is not 
comeatable.— R. P. 

[>i217S.]— Combnatlon wlthont Flame.— The 
experiment referred to by your conaipondcnt ia one 
of many which collectively prove wiUiout question 
that fiame ia not only unnecessary for combustion, 
hut its existence is a proof of sluggiah comhuation, 
low temperatures, and a low available fuel duty. It 
is possible to burn any f nel perfectly without Dame 
with proper apiiliances. Thoeiperiment referred to 
was one devised to show clearly on a lecture table 
the possibility of burning a fuel eitremely liable 



lie fuel wilh and withgut Hanie. The appli- 
ances necessary are a bimdle oC fire iron wire waste, 
Bay:ilb.toi)lh.,aIarge blowpipe, and a good blower. 
Hold the blowpipe a few inches away from the ball 



re. When (uCy hot, pinch t 



the flan. . 

iraalja driren against the white 
suddenly risea, ami in two o: 
WTOught-iron wire fuses and n 



he can see at a gUince how it acts. Directly the 
■tMring handle is used to cause a divergence from 
the straight line, the tendency of the wheels to 
daterib* dnlea of different diometen causes the 
ecne to be slackened in the hub of the loose wheel, 
■Slid aDows the shaft, with the cone which ii 
futOMd to it, to lerclTe in the hub. It is not 
rMlIj a donhle driver, except in a ttnight line, as 
daring a toni to dtlm itde, one whael, namely th« 



twite. Thoheat 
hree seconds 11.0 
into drojB and, 
L-pt thia intense lieat, not a trace of anv signs of 
ibuition can be seen. I have produced the same 
result with lumpa of red-hot firebrick, both alone 
and mixed with in.U alack. The latter appears to 
■■ evaporate," bucoming eouverted dirrclly into 
heat without the intervention of a trace of flame. 



iu many ways is yssibly only a question of time. 
One application of it aa an auxiliaiy to melting f ux- 
unccs foL' coke, will be treated in a paper Ihava 
now ill preparation for ^ locture'on the use of gas 
as a Inboui'-saviiig agent in mechanical trades, a 
repnrt of which no doubt will be published in the 
"E.M." before the end of the year.— Tkos. 
FLEiaiKB, Warrington. 



e, and they 



._„„ . creditors could 

for satiafaction of their claim if you were free 
from debt at the time wheu you made the settle- 
ment. You say you wero free from debt at the 
time, so I ahould advise you to c" 

gve it to truatees without powi 
pay her the rents, iLH.—i. R. PtironaM. 

[.>21S8.1— Lubricating Oil for Cjitbe*.- The 
neat's-foot oil. treated in the way mentioned by 
" CressiugtoD," with a few hits of lime, and ex- 
posure tc the light, will certainly ba a very 
excellent lubricant ; but anyone who wants a teaUy 
good labricont, ahouM get hold of a good samp^ 
of neat's-foot oil, plaice it in a clear gUiss bottle, 
and shred into it a ntimbei of clean lead shavings. 
Then hong that in Oio sun for weeks, or ■intil if ii 
wanted. The lime acts more quickly iu removing 
any free acid; but the action of the light, com- 
bined with that of the lead, produces the very best 
lubricating oil that can be obtained. Sperm may 
be served ui the same way. — Sum. Dob. 

[52189.]- TranaparentTamlaheafor Olaas. 
—Add any desired pigment of the transparent class 
to the best white paper varnish, commonly called 
map varnish.— Nu:<. Dob. 

[521 UO. J— Copper Bztractloa by the Wet 
Prooeea.- If " A \orwegian " will reterto p.362, 
Xo. 302, be will find a longish article on this sub- 
ject. On p. 207, Xo. 2118, he will also find an 
account of the [irocess patented by Prof. T. Sterry 
Hunt and J. Douglas.— Xns. Doe. 

[.^219M — Eqnsl Incrementa of Tempera- 
ture.— The expansion of liquids is very irregular, 
varying with the liquid and the tompeiatnro. A 
few hquids like mercury expand regularly within 
certain limits The ejt)>LiQ9iiin does not depend on 
the specific gravity. You will find a good deal of 
information on this subject in Pictet's " Elemenla 
de Physique." — Pluto. 

[52192.1 — musical Bxamlaatlon*. — This 
querist wdl get all the information he wonts by 
writing to the bon. see. of College cf Organitta, 
Great Bussell- street, Bloomsbury, (or prospectus,' 
which gives a list of books recommended for study. 
TiVLOB, Dundalk. 
— Telescopic.— I think moat of the state- 

le in my paper, road before Iho Liverpool 

Astronomical Society, are supported by the actual 
experience of observora. Poaaibly, tliough, a little 
' ' er explanation may render my meaning 
(r. With regard to magnifying power and 



further c 

aperture of telescope, I venturcd lo express s< 
dissent from the usual ideas about 100 to the inch. 
It may do for moderate apertures, but breaks down 
utterly when applied to extreme coses, like many 
other empirical fonauhy. Who would dream of 
using 100 diameters with lin. 0. g., perfect though 
itm5;htbe, onadouUoatar'; Theoretically it should 
be poaeiblc, but practically it would fail from want 
of light. Again, would llie Washington 2fiin. e.g. 
beora power of 2,i>O0 diameters, or Mr. Common's 
37in. speculum a power of 3, 70[l on stars? Ibeliere 
not. The atmosphere it the great limit of maguifl- 
cation in telescopes. With regard to Jupiter, 
-Saturn, and Mara, I found that powers of 200 to 
260 suited the flrst-name-l best, with 4in. o.g., oin. 
o.g., and II lin. speculum. But, of course, far more 
detail is seen in the larger than in the smaller in- 
atrnmont, with the same power. Satuni, with me, 
will bear a higher power than .Tnpiter— I have 
sometimes used .'iOO on it with good effect with the 
lljin. Thosketchcaof Mars alluded to were those 
mode bv Mr, Green :it Madeira; and the others 
with the 2Cin. Waahiiigton e.g.- both at the same 
opposition of 1S77. Mr. Cireeu'a telescoi* was a 
13ui. refiector, and nearly the eame powers were 
used on each instrument. Tlie results may he seen 
on comparing together the plates on p. 13, VoL 
XL. R.A,S. "Monthly Notices "; and p. 13S, 
Vol. XLIV. R.A.S. "Mcmoira," nViw certain 
powers should ho best stiilod to certain objects, i» 
beyond my power to explain— I only know it i' so. 
As to the apparent contradiction IvTwen the views 
eipreaacd in the above pop^r. iiij 1 u. -i' ■ uliii..,! 
inthe"E.M."of Feb. ii, ].-• , : ■ ■ / 
see it. ^^Tien I spoke of '"a large rcHector with aa 
high a power as the atmosphere would bear," I 
^uded to those usually found iu the hands of 
amateurs, of from hin, to l.'iiu. or so of ajiertnre— 
not imaginintr that I should be understood to mean 
refioctors of 3(1. or 4ft. diameter ; nor did I intend 
to convey the idea of 100 to the inch, or anything 
of the kind. Fowcra of 200—100 diameters would 
be most useful. Iu reference to single lenses, I 
have had little experience ; but a friend of mine 
tells me bo tried experiments with both convex 
and concave single lenses, on a first quality 2iin. 
e.g., some Ifi years ago, and, though they did give 
a very little more light, they were much inferior 
to a good HuTghenian eyepiece, on the whole. I 
dareny it might be posable to get a view of 
Saturn's belta irith the aperture and power men- 
tioned, as Grover has eeeu them with 'Hn.., >fA%. 
nquire* an exot^'^MMii-l "^'^^ "^V \.r-|S^- 
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[BBMB.]— Bml»lnir Steam by Oai. -At n i 

ItaCed thai unpuriHed giui lor fauliue purpoKi i 
mAdeat&profltKtljd. per thauwnd feet i Uiinre 

the oploioa of tha rciiden of ILiii juuntHl hh to vl 
b ptacljuble or not to ai« such Baa in the funa 
oidiDOTT tiro-l!ued LannaLiie boiler in place 
eiulT Of couTfe, BD inteprwlr hot flame vould 
be produced by miiiuff 

•vetjthiiiB 



-eling .,-«niclBrT. tillb. at No. SB ■. 

it TUB rwa ieL-lioiu» cadi layer InauJa . . _ . . 

jid b« pantSned i*per : caodsnMT, Bl ihieti of foil, 
IChad ' area of Mch ^in. b; Slio., and panffiiwi 
Id like ' Allaehmai((: OneitaDdan of nal conunutttoi 
Iheiit oFbrealc, the other to primarr, andtheepringa to battfi? 
' of ao I unnlnalj, the other eDd of pnoiaiT to the hammer i con- 
•ulid ' .!ei»er, one part to each ot the two porta of the bteak. 
ave to rr^JD^flre round Buneen «1ta with Tin carboni, 1^ 
iwpipe ' EJUioiit the eondenicT] a gooA iio. flparlE;^wfl]i it, 
.Mi™. .«)ne "baU'Ter. Are the eonnceliona right 1 la the ain- 
sDMec too flToall or too lar^ T— X. U. C. L. 
[BS239.J- H,P. of Engine.— Will anj wader tell 



I blaekening 

paper Quite 
1 ahoatd be 



[62)18.1— pQuatoila I Motion. - I thnnk 1 
VaUaooaTor hi;i dtacription o( pyuai.Tial moUon, lei 
I1S3S. ImteDdadkpliDglttonlUm.Calveraltaiimuth 
fleetor jmaTllbertfore ask furalilUe furthct inf on 
tJmi, ¥ia.— la it oomnfary foe the lube to be ■' farried 
■ *neel." it ao. how la it 



IjOD^h of atroke tin 
59 rtrokca per mir 
ladLeatnl b; boiler f 



e of a 






I^. 



1<] working of IL 






haa been fitted to Uie ix 



L. i B.W.K. i-n, 



TfiUlS.]— Etectro-Sag-neta.— I wish to malie an 
olectpn7iagnetaiU.mlnnmwiteM Ihocore. The Kire 
IhaTBia kauwn a* flue ljing»ire, aud ie coveied with a 
eoatinfl* of plumhji^o, 1 vi^b to know whelh^rlhad 
better put it into tht fire and hrat it no aa to bum tho 
plnmbagD off and i-nlun it xtill more if puwible ; and 
alM> what ahape 1 chould biud it up. Will it be better 
to keep it in a i.>und bundle in Mction or rectanBului ] 
Alao are Lflbbiua abaululcl)' nceenoaiT I If 1 cover the 
limbtwitbbroaa paperpanltiOiiilDtghellafked, and wind 
the eovered wiic un that, will not Ibe arranaenient 

apace by teliinij lae Ib.it toft bar iron ia the ptnpi-r 

W»T ot makinK an eleetn 
eore. I ahall be obliged fi 
inOifkted.— 8. B, 



:;fc;l;S: 



[5»M9.]— Indnetion Coil,-" 
•omeone, kiDdi]->>dvi:'onicI Ih 
jet* with an induciion coil. 1 1 
eleata. the wina beiDg a full inclj 
eparkaaa if fhoy wen in dead c 
condeniei. Hai thii anythiog ti 

Ilttl».]-I.ewl.-To Ma. W 
for yeara had my life insured for £ 



ffih 

datiea 

(tn3I.]-SeII 



\'G to light ttiree B^iA- 



U leifacy and pi 



, , Jf-Cloalaff Poor.— Will ojijooe send 

V d>*^P''<» o' conlrivunce fur doalDg a doorl No 
^weighta.— Cn an ir.-ti a. 
' [KSaa.J—BntaB Pollah In Liaaid.-Can any 

UqnU-one that will (.'ive a biil]isnt°Foliah witkiut in- 
juring the melal l-T. W. 

[(0139.'] -Boiler Feed from Clatera.-WlU any 
brother anbacriber kinilly enhghten me aa to the head uf 

■npplr to a largo eo.iking appaialus 1 Valve set si 
HlD., and ^oilfr^ fed by ordinary lertr valve and Qiiat 
itore.— PirtLo.1. 

l»llS4.]-BleotHeal ]Ce&«niFm«nt*.-'WiU eome 
?■**■■"■ of electrical mriiHur^mcntaaaapplied to adynarpo, 



book) available t 



[5»88.1-Oonib£olnff Welgbt* of TkrtKrIc 



MNou-l 



rbonate of aoda a 

7.]— Jointlry 

Aotlon of Boap_ L 

delivery pipes from a i*t of pumpa uied for pii 
leea in a sMpworke. Tke leea connit ol dli 
■anatio lime and oiuatio aoda. aud eanatic potaah, 
canae* aome of the joints to leak I Tho pipes are s 
WTOoght Iron, properly put logelheT '— '— - 
tlu breads wen flfled ioVc-^-"— 



bempRB^st laid: 



rere flfled in before oeing pat togethi 

red and while lead, and nnall qiuntitr ol 

'" - "— '- I ahoold be obliged to any 



onid kindly lell nwTfa belto- 
jamsng material to withataad the aetiooot leea in joints 
of eoewed piping. For jolnta b flange pipe we uat 
Indianblia, wliioh annrn perfeetly. Ve alao ban 
nma tnable with a few jolnta in the stewn-plpea |chiefl> 
at tha baoknata) wtiere the pipca nnaTeidablT havo u ■ 
d^ aod wMer •cenmnUtn at t^nea when the pipe* an- 
bM in tiie, Ve nse lee* in ateam boiler to pnveDt 
tmwteUon. Would that have anything to do with 
leakap in ateam pipe* t-C. J. B. 

_[Bnn.]-Iiidiiet'oa Coil.-To lb. LiiciaTw.- 
mu lUa, or Bome other eaperienEcd gentlemui, kindl]' 
WU na wlun I have gone wToog t Co* of Na XLMn. 
fevllB.; priiHi7illaTSiof Ifo. Ub.&; ebodtitBlM 



10.]-Btono-PollillIng.-Weuld aome real 
describe the bench and tooLi uaed In the ahop 
klly aa rc^ida the velocity and fixing of the aa' 

II.] — Defectlvo Tjectpr. — To S. And 

irreplicn to my laat query about derectivc ejec 
ng got it to work ajltigblnow by putting into i 

and, lifting the water immediately eleam i< Inn 



"nd by^otoiworth'a 



. I get a working drawiaj 
Is fiotn 2ft, to 3ft. diam. 



recipes did not specify the exact natniv of the anibne to 
be oaed, whether it vaa to be powder or Quid, nor 
whether it was to be weighed or measnred. Cine recipe 
for-'copjinganilineink^' i .... ......,— .. 

IJoi. ol glycerine to the pint 

!._ . .__ ._.. -'niiiin^ oof copf only 

^■' ■"" -"-imograpfc 



mend a the addition ol 
ik ; but this appc 

,, -„ ..Biding one copy 

—not the multiplex mk to be uaed with the chromo 
— s. M. C. 

[M2M.:-41 Artetia.'.U a nuai 
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■ngsfoc dinstnUaoa on eepente pieoH of pata. t. Pot 
liuce to queries and when answering qusfica put tb* 
nomben ai veil at tbe title* of tb* Queifei tn wtiota the 
repUaartfar. S. NodiBigeia made for taiaertiiw lenei*^ 
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HINTS ON CIEPENTRT.-IIL 

CLOSE JOINTS.— Most, or rather aU 
young hands experience the difficulty of 
makiiig a dose and accurate fit of the various 
parts of their handiwork. If it were easy to 
imitate skilled professionals in this respect, 
a tedious apprenticeship would not be re- 
quired. But there is, in reality, no wrinkle — 
not even that suggested in a recent letter — 
that will prove satisfactory. The first 
requisite is an intensely sharp paring chisel, 
and a fine ckun-cutting tonon saw ; or, for 
very light work, the smallest mitring saw, 
which is generally made with a straight 
handle of boxwood, and not over din. or 
6in. long. The teeth are fine, and barely 
set at all, and the cut made is almost as 
smooth as would be formed by 'a knife. 
These saws are just suited for picture- 
frames, and specially for Oxford frames. 
Another very handy saw is a fine fret saw 
set in a steel frame and called a piercing 
saw. I do not mean a fret-saw frame, 
which is much larger and heavier, but a 
email adjustable one such as are imported 
from Germany. They come into use for 
many small jobs, and are very inexpensive. 
Any fret-saw blades will fit them, and if 
they get broken they are easily replaced. 
Many will cut brass as well as wood, and 
answer capitally for nicking small screws. 
I have cut through a bit of mahogany an 
inch square and more without a break, and 
very quickly. The great difficulty is ac- 
curate sawing, and where it can be used 
there is no (Ejection to ** A,*s " plan of 
insuring a straight cut by making a groove 
with a knife ; but there are many cases in 
which such a tool would be of little use — 
notably, in cutting dovetails, where the cuts 
do not go across the entire piece, but are 
^sconnected. 

I must, however demur to ** A.'s " 
rounded tool edges. A hollow-ground tool 
is far easier to set on the hone, and 
is altogether superior to a convex- 
edged one. As to a guide to hold 
the tool during the grinding, no practical 
workmen use them ; and it must be remem- 
bered that although the tool is to be held 
steadily at the given angle, it should be 
made to traverse from side to side across the 
stone, in order to prevent the latter from 
wearinff hollow in uie middle. 

The lighter and smaller the job, the 
greater, as a rule, is the difficulty of ac- 
curately fitting the joints, because it is 
more difficult to square up the edges of a 
thin board than a thick one. You can apply 
a square to the latter and at once detect any 
roundness or convexity ; but it is difficult to 
see it with a very thin bit of stuff. As a 
light job, a stamp box is a good one to work 
St. The olive-wood ones are beautifully 
neat, and the comers are jointed in a peculiar 
way, but a very strong one, allowing the 
outside angle to be neatly rounded. It is 
far superior in strength to a mitre joint. 
Looking down upon the edge of the open 
box, it will be seen to be like Fig. 0, A B ; 
but the drawing is, of course, a much en- 
larged one. The ends are rebated like C, 
And the front and back grooved like D. In 
all boxes in which there is a deep cover 
similar to the box itself, it is as well to glue 
up the stuff wide enough for both box and 
-cover, and then to mark it round with a 
gauge and saw it in two, thus separating 
the cover; the edges will need planing 
with a finely set and very sharp plane. There 
is more likelihood of making a good fit in 
iSiis way than by making^ box and cover 
separately. There is still dSfioulty — andper- 
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haps neat squaring of the edges is the worst 
of it ; but careful paring with plane or chisel, 
supplemented, if needs must, by a file, will 
accomplish the task; and if sandpaper is 
used for a final touch, let it be wrapped 
round a flat chisel shank or bit of wood, so 
as to save the edges of the work from being 
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rubbed off. They must be left as sharp and 
true as possible. Suppose it is required to 
make a box with similar joints, the first job 
is to clean up with utmost care, and with 
sharpest of planes, the bit of board of which 
it is to be made, and which may be \ stuff 
for a box not over Gin. lon^ ; and I may 
mention that as a rule it will be better to 
make the ends of an oblong box thicker 



than the sides, though this is not absolutely 
essentiaL In a veiy small box it is not 
necessary, and in a dovetailed one it cannot 
be done — i.e., if the joint is a simjde dove- 
tail, because it would appear as Fig. 7, A. 
But with such a joint as that last men- 
tioned and illustrated there at B, or with a 
rebated dovetail, 0, it can be managed 
satisfactorily. In the plain dovetail. A, of 
45, a mitre block is used to shoot the edge; 
but the surface in small work may be also 
made true by a sharp chisel to gauge lines 
accurately scribed, as H of Fi^. 8. The 
mitre shooting board is made like Fig. 8, 
AD; D is a piece of well-seasoned wood 
forming the bottom board ; A a block with 
an accurately planed face at 45^ to D, and 
firmly screwed to it ; C is a stop block, B 
the board to be planed to a mitre at e. The 
plane is laid on its side on D. Attention 
must be called to 2> c, the small perpendicular 
face of the block A. This is neces- 
sary, because the plane iron does 
not quite reach the sides of the 
sole, and therefore would not cut the 
wood quite to the bottom of the face f, if 
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the part h c were not so made as to lift the 
wooa slightly off the base board D. The 
main difficulty here is, that the mitre has to 
be planed across the grain of the wood ; and 
however well the plane is set, the edge of 
the wood next to the stop is sure to be torn 
slightly. 

The remedy is to leave the wood wide 
enough to allow such torn part to be subse- 
quenUy edged up true. But it is also 
possible to make the mitre board so that . 
the plane will cut the way of the grain, as 
shown below ; but in this case the width of 
the work is limited to that of the plane 
iron. This is shown at EL of the same 
figure, in which it is seen that the board to 
be planed stands on edge against its blook. 
In this form, the face 5 c is formed by a 
separate board, screwed to the lower one. 
In both cases, this face serves not only to 
bring the entire surface to be planed into 
contact with the plane iron, but it also pre- 
vents the latter from damaging this face or 
that of the block, as the wood of the sole of 
the plane outside the comer of the iron rests 
against it. The wood to be cut is gently 
advanced after each shaving is taken. In 
H of this drawing I have shown how to 
gauge and saw, and finish with the paring 
chisel, any light piece of mitred work. The 
line a 6 is ffauged at a distance from the 
edge of the board exactly equal to its thick- 
ness, and the piece is cut on the line de. This 
forms a perfectly accurate mitre, easy to make. 
To make such a joint as t»\va^ ^<3'«ts.^!^.'^ ^ 
, Fi%. "k , wi\. ^ m'K^QSic^^E^Mei^'^ "^"^ "viKvsSfiDsa, 
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meteorological conditiona : but from a series 
of observations extending over three years, 
Miquel estimates tlie number of "germs" 
per oabic metre of air as -1 4 in winter (Deo. 
— Feb.), 76 in spring (Slarcli — May), 7G in 
summer (June — Au^;ust,), auil 134 in autumn 
(Sept. — Nov.)- Kam, he finds, deanses the 
«ir; but humidity is an obstaole to the 
diffusion of bacteria, which ia promoted bj 
prolonged dry weather, with this insult, 
however, that a very long continuance 
appears U> rob the spores of their powers of 
reproductioD in the liquids usuaUj emplo3red 
for their cultivation. The direction of the 
wind has some efl^t on the numbers of 
microbes found at Uontsouris, N. and 
N.Ii. winds naturally inoieasing the 
numbers, as the observatory lies to the 
south of the dty. As Paris is approached 
the number of germs inoreases enormously, 
nntil in the centre of the city the compara' 
tive figures are 4{>2 as against 4G at the park 
of Uontsonris, though it is noticeable that 
air taken at the height of tbe lantern on the 
Pantheon gives only 28. The same kind of 
iaorease is noted when dry dust such as falls 
on furniture is examined, for while one 
gramme yielded TaO,000 at the observatory 
of Uontsouris, a similar quantity in the 
outskicts of the city gave 1,300,000, and in 
the heart of Paris 2,10(1,000, the propor- 
tions of the dilkreut species varying at the 
same time. Thus in Paris more thfut two- 
'thirds were micrococci, while at Montsouris 
more than two-thirds were bacilli. The 
vitality of the germs, gauged by their re] 
ductive power, is greater in those fount 
deposited dust than in those which 
have been blown about by the 
wind ; but although less numbers — 
found in the air of sewers, ou-ing tc 
natural humidity of those places uiey 
far more active, and consequently i 
noxious. Amongst the microbes found by 
Miquel in various specimens of air and dry 
dust obtained in different parts of Paris, it is 
curious to note that although the total 
number found in sewer air is less than in 
dwelling rooms, in the streets the peroentage 
of bacteria is 26, as compared to a mean of 
5 in nine other specimens, the ail of the streets 
containing the largest percentaee of 

ooooi, while that of the inhabited 

contains about equal quantities of bacilli and 
micrococci. Not much is to bo made out of 
that fact, though, for unless hard-and'fast 
lines are laid down, it is not always easy to 
separate bacteria or microbes into the groupa 
above defined. In the park of Montsouns, 
24,000 microbes were deposited on a square 
metre in 24 hours ; but in the laboratory this 
number was inulfiplied by 100, which sug- 
gested to Dr. Miquel the advisabihty of 
ascertaining which was the most powerftd 
antiseptic. He found that in peroxide of 
hydrogen, or oxygenated water, which, being 
obtained by the barrta process, was con- 
sidered absolutely harmJess. Five centi- 
grammes of that, added to a litre of bouillon, 
stopped all fermentation promptly, at 
25 centigrammes of iodine, <iO of broi 
320 of carb<^c acid, 350 of pcTToanganate of 
potash, 750 of boracic acid, and 1,IH)0 of 
salicylate of soda. These quantities are 
rathertoo much to suggest that the last two 
substances might be used as preservatives 
for food, but if Boup can be preserved by the 
addition of a Lttki oxygenated water, a 
tiseful hint may be found in the discovery of 
the French aavant. 

The difficulties of making accurate esti- 
mates of the number of microbes in the aii 
of different places are well known ; but pro- 
bably no better method of setting about the 
work conld be devised than that adopted by 
Dr. Uiquel. Strips of glaw smeared with 
gl3rcerine have been used by some ex- 
perimenters; others have used the method 
of washing the air contained in a large 
bottle; but these, like the simple plan of 
causing Bt«rile pntresoible fluids to the 



atmosphere, serve only to demonstrate the 
presence of germs, without conveying any 
adequate idea of their number. Dr. Miquel 
takes a piece of glass tube about Tin. or Kin. 
lonff, one end of which he seals hermetically, 
and closes the other with a plug of glass 
wool, which, like cotton wool, filters the air, 
it is believed, completely. In the centre of 
the length of this tube, however, he places 
another plug of the glass wool, and the 
whole being placed in a furnace, is sub- 
jected to a temperature of between 372' and 
752*^ Fahr., sufficient, it is believed, to 
destroy every living germ. The tube is 
then placed horizontally some distance from 
the ground, and air forced into the tube 
tlirough the middle plug, the hermetically 
closed end having been broken to make the 
connection. The air in parsing through the 
plug of glass wool leaves the genus behind 
-' and the tube can then be resealeil for 
uiination at leisure. The middle plug, 
which contains tbe germs of the air it is 
desired to examine, is washed in sterilised 
water, and that is then put drop by drop 
into a number of tlasks of sterilised nutri- 
tive fluid. If tbe liquids contained in these 
flasks (which should bo protected from the 
external atmosphere) remain clear, it is 
tolerably certain that the air was free from 
germs; whereas if a number of them show 
signs of microscopic life, it is usual to allow 
one germ to each flask, and, tbe quanritj' of 
air being known, to estimate the number of 
microbes by a simple multiplication sum. 
Prof. Tyndall, it may be remembered, made 
a series of experimento on mountain air, and 
arrived at the oonclusion that the atmo- 
sphere at high elevations is remarkably pure 
and free from germs, and the more recent 
experiments of Prof. Freudenreich support 
that view. The observations made by Prof. 
Giacosa, of Turin, on the Monte Murzo last 
year, however, would appearto indicato that 
bacteria are always present even in moun- 
tain air ; but there is much reason to believe 
that in his case the test liquids were 
properly sterilised, and showed signs of life 
simply because D;erms bad obtained a lodg- 
ment in them oefore they were exposed. 
Be that as it may, the results of Prof. 
Freudenreich 's ohservatious on the air of 
the Swiss Alps confirm those already 
obtained by other experimenters, for as a 
general result specimens taken at heights of 
from 2,000 to 4,000 metres above sea level 
(say li.UOO to I3,000ft.) were found to be 
free from germs; at Lake Thun the pri> 
portion was found to bo 0-83 percubi 
metre, and at the town of Thun in free ai 
2'1, oonflned air GO. Prof. Freudenreich' 
samples were taken from the summit and 
the foot of the Eiger, on tbe top of the 
Schilthom, and on the Strahlegg, all of 
which arc more than 2,000 metres above the 
sea. Lake Thun is 560 metres, and the 
town tiOO metres above sea level : hence it 
follows that the air over water is purer than 
that of towns at a higher elevation. Com- 
parison experiments made at the observatory 
of Montsouris and in the Hue de BJvoli, 
Paris, give 7130 and 5,500 microbes respect- 
ively to the cubic metre of air. A cubic 
metre is, however, a very small quantity 
of air, and it is obvious that before the 
question can be considered as definitely 
settled, a more extensive series of experi- 
mente, on a much larger scale, must be 
carried out. It is, however, already estab- 
lished beyond dispute that tbe air of towns 
and that which can be found in such apsrt- 
mente as the laboratory of the Montsouris 
observatory is, compared to that of even 
moderate elevations, heavily charged with 
microbes, tbe great majority of which a: 

happily for us, innocuous, and enfeoially 

when the wind can blow them about as it 
pleases. Hence, considering the number 
found in the dust of rooms, it is desirable to 
remove that without spreading it about, and 
aUo to provide for free ventihitioa. 



PATTERN MAKIKS.-XVin. 
Sheave Wheels (amfinunfl. 

AbllKAVE WHEEL recessed for alternate 
links of a chain con bo umde by pattern 
or titre lu>x. It rcqatres almost as much care 
in pitching; out as u spur wheel, because it them 

with euch eiicccssivc link. Thus, when «a com* 
mencu to luy the chain in, suppose we find the 
recesses aru 'v^in. too far apurt, the error will cot 
remuia u[ ^,^10. all the way round the rin^, but 
will be an ^in. in the third reoess, i'«in. m the 
fourth, ^in. iuthefiftb, and so on, so that by the 
time wu ttiJ got half-way round a liir)(» wheel 
no reasonable amount of clearance between tbe 
links and their TecesAes would prevent the chain 
from riding out of place. In pattern whoelfl we 
ciin ulnayn insure aieuracy by roughing out the 
rer-csees to :i ulightly larger diameter than wo 
de<m ncce~»iry ; and then, trying the chain in, 
gmduallv reduce the wheel until the chain tits 
neatly afl round. But when a wheel is mads 
with c'OTcB we have not this chauce, and then we 
muat tako espocisl care in Bfettiug tjie exact pitch 
o( the Unka Hrat of all, and in tiansferring that 
pit^ to the drawing from which the core box is 
to be made. Measure o& the total length of a 
definite number of hnks, and diride that total 
length by this number of links measured ; this 
average will be the pitch of the chain, which we 
forthwith transfer to out dtawing-boujrd. Work- 
ing thus wo shall not find our wheel at fjidt 
utter it is cast, ttemo clearance is allowed sid^ 
ways and endways for tho links, say jm. all 
round, and the recoasea are worked out of the 
solid with gouge and chisel, in pattern and core 
boK alike. 

lo all other respecta the directions we have 
given for the makijig of plain sheave wheels will 
apply to these as woD. 

A common rope whool is similar to a ^lain 
Bhea.vc wheel, with the exception that its mner 
sides are inclined at a somewhat acute angle to 
bitu the rope in tho bottom ol the groove. This 
object ia sometimcB bIko assisted by little semi- 
circular bits, or nibs, pitched at regular intervals, 
and standing a little above tbo groove. Be the 
rope wheels large or small, the same methods of 
majcing toe patterns will be adopted as in the 
previous examples. 

But there is a ntodificstion of this form which 
is sometimes used, and which is somewhat pus- 
sling at first sight— I mean the wave-wheel 
form. It is a ropo wheel, in which tho rim, 
instead of continuing in one circular plane, as in 
ordinary wheels, ia bent or wated in serpentina 
fashion — the object being, of course, to increase 
tho friction of the rope, and thus prevent it 



ling. 



device which ia aeldom adopted in small 
wheels, and therefore it is so seldom necessary 
that a complete pattern should be mode thus that 
we shall only consider it as applying to a wheel 
made entirely with cores. Tho remorki we pre- 
viously made as to tbe method of procedure to 
be adopted in the preparation of the coro-box«t 
will bo applicable here until we arrive at the 
working oat of the internal blocks. Then our 
difficulty will be to insnre that the metal in the 
rim shall he of uniform thickness throughout. 
If we go working away at tho curves at random, 
trusting only to the eye for aecmute resnlts, wo 
shall proliably find a variation of an oighth or 
a quarter-inch in the thicknesses of different por- 
tions of the castings: 

So wo work in the following way. Draw iu 
elevation a segment of the wheel, equal in length 
to the intended cores. Fig. 98, A, 1). Draw also 
lines on this i-iew to tho wheel centre, atthe 
pitch diatiinco of the wave— vi»., at tha ee po ints 
where it attains its greatest deviation boiu the 
jilane of the wheel. Draw a portion of the rim 
with tho width of the core box besides in plan. 
Fig. or, and carry tho lines representing- the 
pitch across it. At these points draw sections of 
tbe rim in its estremo positions rclatiri to th» 
tidtibf the boxes. Fig. 9S. Botwoan theso extreme 
deviations of the wjvo draw other linesat plea- 
sure (not shown on ongiaring), projecting those 
to the plan and drawing corresponding sections, 
also in relation to the sides oi the core boxes- 
Then muting templets to the insido and the out- 
side of the nm, all we have to do is to work 
narrow portions of the rim at the distances from 
the edge indicated in the sBctions, and to shape 
the intermediate portions with ao'ue'. vaA. -SKaA. 
as legolkrl^ s» V*<fia.a. "«. '4a» m *u«* '=««*' 
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!&« tLKkatiM of I>i>: vh^l rim «h«ii '.Mit. 

T^ iMt J'ina 'j( r:kiuD wlii;«l wii (ball dcKcribo 
i> tut kiviwfi a* tb« t^r«fiC<( vlii:<;I. It uafiirm 
wJlkli i« in V'ly ^rit-nl ohi for the tran»t«rRnc! 



«f ftMtiv« powiir j>y niouii of a " pitdi ctuin," 
FUf. Vi. Likt: tL« '^-.-lin wh««lf, tl^y rinnire to 
1a |fhcL<yl '. i* v«(y 'vmtully, cIh thu jiitcli chain 



kth avtiiddd thereby, fin this plate the two 
portioiu of thu rim are built ill uaii.il. 

The jirintB (i-r n-roiisht iron uprockata should 
be pocket prinlfi. to 1* atoiiin-d over after the 
iproclct-ls are jilaceil in tho muuM. 

Tiff. 'J'i. A A, are the 1h>m thi<:kQestcs around 
the vTOUght iron »i>rocketB. 



wool'l rids i,n *hi: [ir->]i]i.-tj<>iu, vt " «pr«.ket»,' 

yyjui: wb'.>:'<i uiK niode in two fornu, tho flnt 
liln tli<i Fii(. Vi, ts.i:Ti the Kj'i'icketi me nwdo of 
wr-,-i:rht inn, ii-A ■ a^t in the wh>:el ly^dy ; the 
av/ifi'l Iik« Vuf. I'l'', in which the tproclietH are 
* yaXvoi of ti^ Uirtinf;. In the former cane they 
WD 'lr'il>[>»l il.Vi prir.'.t, whoMs ed(^ are their 
lOiuA, '/>unterp'irt- : in the latter the patt'.-m and 
•MliUit are pi'.-' iv !y kintiUr. 

In tii*.-^: 'aHtiiitri the linkii munt lit the pIucA 
jpTiparfMl tor Ih- ir re'yjiti'in vi nic<:ly that it is 
aMMtiniiM (»<,',-<-*«ry in a lonpi vYiniil to throw 
away th<] fliit <n t iiiid make a uliifht altcntion 
in the |>att'!iT), « variati'm in Ihi: anlicifiate'l 
amoiitit of '.ijiitia- ti'in Li-ifii( miOiirient tu caiinu 
•a lin. or Jiii. in the w.inidr'ruTnfTcnr'i. llio 
wliwJ ruiici.t )a kavfcil inBW'hacaM-l.yfilJDKa lot 
(ft cle^iTMn'* in the NjiniRketM; IjuI "fudged" 
w(ii'k in ii>.\ Vi U: '.''iinirien'led. I'hc accuracy of 
« HDnil oMtitiif 'AD li; di-i>end<.-<l 'in. 

Af(«r wlul hi'i lA'.n hiuI uliout the huildintc up 
■ of wlii-elt, -ypiai C'luark ia Karccly ncci'iv»ry in 
raleren'9: to Ih**! I^ift iMin»l. Note, howevor, 
that a hiiill-'ip pUlA made in two ur tlifn 
thiekni'Svigr M:;(raeiitii ia lailtcr thnn ■ hiiikI" 
mJi4 fii'iix <A ntuSl, wturio tlie a[irockota are cut 
««( ttctutt ttial ^thortj gitdu and thrinkage arc 



THE DTVAHO: HOW MADE AHS 
HOW USED -VIII.* 



By Seliho B. Kott. 
The Pattema. 

the dynamo wo arc about t 



i-d for piillf 
alisolutDly rcccwiiry — viz., one for tho ar 
one for the 1ps» "' iho field mai-iiPtii, and one for 
the utandard which BtipportB Hut flywh..-ol. Ther.: 
in no ni-ci.'Bliity for tiie araiitcur to put hiraBcK to 
tho truubh; of cutting out a [u>(Hm for tho fly- 
wheel, i>ini*c iiui'h whccU with hindleii already 
fixed can be had lor two or three shilling. In 
oonotructingthcwo'iilen pattern!', from which tho 
iron caatinKTi are atti^rwurdi to bo procured, tho 
amateur should ri'memlier to choose dry, well 
■cawincd wood, frco from knots. IJodpinc, for 
Hiich HinuU work an is rt-quiri'ii, will l>o found as 
^id as any. Any joints thiit iiro absolutely 
niiceWBtry 'and joints should be Hvnidtd as much 
as p<«sil)le) iiheuld 1* ultached tojicther wijh 



the jHtterzLt in /rfii ic'.if: ^an-L and that this 
moiature •^uats ordicAjy ^lavd jrjinta tii come 
nndijne cr eipand. Any r'-'i^hn-^^ea left on the 
pallcm alio rrtH up, laioh the tnnd, and thus 
destroy the sharpDets and boaotT- of th« moold, 
and therefore of tit iff^licg- i-a^iin^. It is 
Ihc-relore adviMt>. af:-r Lavic^ :ioi the wooden 
pattern to the hiah.:^: j-.-si:::- iltgrv of Knuxith- 
□<«• and troenesia by maca of em^rr papn-, &c, 
to ^ve it a coating of ni^'te*! j.irLmn if^x, and 
pollah the surfaces canfally with a roll of 
flannel. This renders ih^ Fjrfacvs ncit only oi- 
trembly amooth bat imj^n-ions to moisture, *o 
that the pattern dot« not warp ct swell when 
placed in the Band. In crier that the pattern 
ahrjuld come cltan out ol :ke suid and not break 
y any portion of th-^ mcald. laie mnit be 

n that the edgea >.» »lisht:y rounded, so as to 
fi^i'what ia trchmtally lalltd i-frerjiwr. The 

:ssor of a tal/it can turn up many portions of 

fitting! with mach arreater ar.-uracT and 
raptditf than one proTidni irith only ordinary 
toola : Wt in the (-nining directi'jna the amaleor 

Lppoeed to pceaeafi tccU of the dmplcst k^d 

; 1&. The pattern for the (mature first 
demanili our attention. When com^tleted, it 
the spr-annce *h<jwn at Fig. II, a 
beinj; Ibe eltvation and '' the ^^ctior. on a scale 
of about half the real nr---, r-rl ■-■-■t:'\=;i^ of A 
wooden cylinder ijin. in OL-unttfr by ;(<in. in 
length, with a deep channel round the en'is and 
aide*. To construct this{>atlem. procure a piece 
of pine Sin. long bv Ifin. wide and { of an inch 
.u;„i. T„. this 'on a tal'le on iU widert 




I l*rout 



ehiflt 



It T 



liorno in mind that the p:aiom -moulder plae 
■All rights mnvcL 



that shall divide it into two halves of ) of an 
inchench. Sow, drawa line on c;ich aide of this 
central line, rather better than !in. from it. 
Holding a metal rule against one of these nde 
lincB, with H sharp penknife, cut into the wood 
along the line to a depth of about J of an inch — 
rather leu than more. Now, perform the urns 
operation On the other side line t(> the same 
depth. With a sharp'Jin. chisel, shave away the 
wood on the outside of the cut linca to the depth 
of Jin. on the outsidet, but ritiify up nry 
ilightly ttirard tit rmlrr, as shown at Hk- 14 t. 
This precaution will sunre the pattaB liftiag 
out dear from the nraald. 
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. o( thQ air cootaineJ in tlie tiro 

chunbets C and F is nuiintained by the wutei 
from the trang;h or bunn B continually flowing 
dovn tube E and i«T<lacing the water iasuing 
trom the jet tube, liio trou^ or baaiii B may 
b« utilJaJd as an aijiLirinm, or it may be 
mrTonDdod by a tray filled with earth bo as to 
totta a ttrncTj. Ingtead of torminK a trough or 
tiMili sLore the compicBsioQ chamber, the water 
may be caiued to dewcnd directly to the lower 
chamber, and a small air pump or oompreaaor be 
provided to comprcu the air in the compreaaion 
.!.__.._ .-i_ ?__...! .. ninloving a i)iiiiip to 
jnber into the 





- -1 ^ f iT-'' '*'*' j.^-wmraiiii and 

.'....- ,-»l-^" * u. - *.rm a a-da.wA 

' >- . V >.!■ » "■■'" .vsnr.uod upwaid», 

' ^ .' ... ,,.r-. .,.; :■; :.T A ihi- (mnpiwdfl- 

'. ' ".',-"■.■ V,5-'~" •"- the cylinJer J i 

"' \ .'- --'-»"• \ :•-*» 1 ii*" L, forming 

^ i, ■•■o;j. *.".; * finiiUr vulve If ; 

■*..'. .\.-f ■. (k- :S»i M the piston I i 

.. ,-,i. .. ^^ -^ _ ^^ ._^ ^ J, j'j^^ water is 

. .-.w ..^ ", ~, ". .C_."j.,yE|. l^irelor i-ylinder 

' ^ ■ ■ '''*|" 'i '. V.' ■-""•. ' •i'* i- •inrinp "** "P' 

'■* ■ .'.VC. j,,.i.rtiiik,>pa»wthe top 

^ . ,. . ^.^. -^-_ .\,^ ). .J, valve M. when thv 

' '.T'".' \^v• :: i^" ihft'ash (ho U-»hMpi'd 

.. , ». .- I. ■' "■.^, .^.-iV-Mion chambei 



■jivi -.- ■ • "■ ■.""■'.r.^^i ,.; th,. pimp num^tho 
•■•■■'■ ^' ■ . ,v ...>t vs'"nw«>«M thp lur m 

■i^v-'*-"^'.^- : ■ 'i^;. ,^Mi^rw rt>n'«dnp 

■V •■"'•*"".„: I.. iji,i- w the fc™> -^ " 



comprenion chamber, an nix pump oi 
:r.-:i^ mar be fitted to the fomter, so as to t . . . _ 
;-^ EI ' air therein and fone tho water up a straight 
pipe or tube into tho compression chamber, in 
wfceh case the air tube between the two chambers 
would be filled with a tap or cock, which would 
have to be cIo>ed during tho forring of the water 
Dp into the compceasion chamber, and which 
would be opened when all the wntor had been 
raised, when by two or three additional strokes 
of the air-pump or compreaaor the air would be 
Mimpresic^ and acting on the surfiice of the 
water force it up tho jut-tubo. 






g^M wtnvt; 



rhiih will 
"v \j Ih* .viui-n-i-ion 
' ivwtinuinK to ^y 



AFFASATITS 70& ESTIKATIHO 
CARBOV IV 8TKEL8.- 

DESCHIPnON'.o 

«Comi ,. _ ., . , . . 

H who dnire an aocurate method ba 
of carbon in steels. The apparatiis 
use in th« woikx for the past thrM 

has giren entire aatiataction. Tt« 

method of Sltsriog carbon on to asbestos in a glaa 
tunnsl, diTing, tranofemng to a porcelain tuba, 
and boming in a stream of oxygen gaa, is accurate 
if all the oarbon can be sepantM from the aide* of 
thafuanel, which in some cases it aloioat impoa- 
hle. Anm, the method of filtering on to Mbestos 
inaplaaman tubs or boat<shapnl apuzatna, and 
"itbg all in a porcelain tube aud humiog as befon, 

also boan used, and of cdutk is lem liable to 

(nor. H; aim has been to do awar entirely with 
"la poK^afn tube and combuatioa fomace, and to 
Iter and bum in the same tube. The sk^'*' 
lows the form of apparatus I hare adt^ited, t 

The toDowing is the preeea I use : Diaotivfi 
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3 to 5grm. steel bofiogs in doable chloride copper 
aud ammonium, using 36grm. of the salt to 12()oc. 
water for 3grm. of st^l. 

After the separated copper has completely dis- 
BoWed, filter on to a plug of ignited asbestos placed 



nomena ranked under mesmerism are genuine and 
comparable to certain natural states, but that none 
exist to justify the supposition of any unknown 
force or effluence^ most mesmeric manifestations of 
a certain sort being entirely due to individual or 
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at (b), and wash thoroughly with hot water. Any 
carbon that adheres to uo sides of the tube may hie 
swept down with moistened asbestos. 

Tne tube is then placed in an air-bath and dried 
at a temperature of 150^ to llb'^C for about one 
hour. A hard rubber cork, through which is a 
glass tube, is inserted at {p), the oxygen gas passing 
from (e) to (a). Around the tube at {e) is a single 
thickness of filter paper, about two mches wide, 
kept wet by a stream of water supplied from a 
reservoir on a shelf above. 

Heat is applied at (6) for one -half hour, at the 
end of which time the potash bulb is ready for the 
balance. One Bunsen burner is sufiicient for the 
combustion. The same precautions are taken to 
dry the gas before entering the platinum tube, as 
well as before entering the potash bulb, as in the 
case in the porcelain tube method. Six burners of 
a combustion furnace will consume lift, gas in 
one-half hour, while one Bunsen burner wiU con- 
sume 2ft. in tiie same time. The following table 
shows some results obtained bv the ''platinum 
tube " process : — ^A is a Swedish Beiaemer. with *10 
per cent, of carbon ; B an American Bessemer, 
with * 18 percent. ; and C an American Bessemer, 
with '50 per cent., all obtained by the *' porcelain 
tube " process. 

A. B. C. 

1.... -09 -18 -49 

2.... -10 -18 -61 

3.... -10 -16 -49 

4.... -10 -17 -44 

Xote. — If pure, closely- woven asbestos cloth can 
be obtained, I see no reason why with two potash 
bulbs twelve combustions may not be made in one 
day, for each filter with its contents may, when 
dnea, be put in the platinum tube and burned. 



MTSTSBT-MONOERnrO. 

<* llf'ESMEBISM," says the Saturday Revieio, 
JjtL ** has long been the stand-by of the con- 
temporary mysteij-monger. Xow, more than ever, 
when science is lighting up the shadiest places and 
forcing recognition everywhere, must the true 
lovers of the occult defend their cherished idol, and 
descend into the arena of conflict with the sceptics 
seemingly equipped with weapons such as theirs, 
but ready also with plenty of verbal dust to confuse 
the vision of the judges, llie modem mystic, 
indeed, of whatever colour he may be, must mas- 
querade in scientific clothes, and not one of tiie 
departments of ' psychical ' researches provides so 
ricn a wardrobe as mesmerism or animal magnet- 
ism. 'Thought reading* may be annihuated 
almost without an effort, and * Haunted Houses ' 
mav totter and fall at the first assault ; but there is a 
Bohd foundation of fact deeply underljring the 
alien and fiimsy superstructure of mesmerism, 
which, on the one hand, the scientific man of course 
admits and explains, and, on the other, the mystic 
faithfully preserves, cunningly professing the while 
that foundation ana superstructure are the same in 
substance. The facts of hypnotism, or induced 
somnambulism, are well known to physiolog^ts, 
being parallel, moreover, to those which occur in 
certain spontaneous conditions of nervous subjects, 
and the explanation implied in these terms is 
allowed by ttie most modem apologists of mesmerism 
to be larsely true, and to cover with a little strain- 
ing near^ all mesmeric phenomena. But there is a 
reoduum of fact in mesmerism, sa}r these last, that 
necessitates the hypothesis of a lutherto unknown 
manifestation of force. The difference between 
superstition and science on this matter may thus at 
fint sight seem to be a small one, and more of 
degree than kind ; but a little inspection will show 
that it is wide and important. Only force the 
mystic to define his terms and dassifv his phe- 
nomena — an operation ho does not readily perform 
— and have a clear understanding with him where 
hypnotism ends as an explanatory agent, and the 
sphere of mesmerism begins, and exactly at that 
point of junction will rigid demonstration be 
lound wanting, and the x>ossibiUty, nay, the over- 
whelming probability, ot imposture and collusion 
ajypear. But^ to avoid this direct issue, it is a 
&vourite device of the believers in mesmerism to 
falsely declare that the whole class of phenomena 
they adduce are stoutly denied and pronounced im- 
pOMibk by all sdeutiflc men. 
The phydologist holds that some of the phe- 



coUusivo fraud. For most of the facts alleged 
are of sucli a nature that it is infinitely more proba- 
ble that all connected with them, both actors and 
reporters, are deliberate impostors, than that they 
should themselves be true. But the mystics refuse 
this logical standpoint, and argue, tacitly or openly, 
that the same amount and kind of evidence lb valid 
both for the commonplace and for the unknown. It 
may be roughly said that the phenomena of so-called 
mesmerism which have long been familiar to all, 
and have from time to time excited the public mind, 
are mainly represented by actions formed by one 
Xwrson apparently under the infiuenco of another, 
the subject being, for the most part, thrown into a 
more or less unconscious condition, and often 
alleged to be beyond the reach of any known means 
of communication by the senses. These phenomena, 
compounded of the true and the absolutely false, 
have been treated by different minds and methods. 
Science has sifted the alleged facts, and ascribed, 
with a large share of success, the established 
residuum to intelligible causes ; while superstition 
has sought and specially dienshed that element 
which apparently, on the supposition of its being 
genuine, could not be explained at all. In spite of 
the pseudo-scientific garb which mysticism has 
assumed in recent times, and of all protestation to 
the contrary, the love of the occult shines confessed 
in the credulous statements and writings of 
those who advocate the genuineness of the mesmeric 
phenomena which science rejects, showing itself, 
too, in their alliance with devotees of other, though 
similar, mysteries, in a captious impatience of the 
ordinary methods of investigation, and a constant 
seeking after new phenomena when some of the 
, old have been completely explained or explained 
awajT. It LB perhaps useless for these two classes 
of mind to seek for common ground ; the ways of 
the scientific inquirer and the ' psychical ' researcher 
can never meet ; they cannot argue or experiment 
in common. The former, in his search for truth, 
is content to explain by simplification, and proceed 
from the unknown to the knpwn, while the latter 
practically proclaims that nothing can be known at 
all. The scientific reasoner rests on the surest basis 
of the greatest probability ; while to his opponent, 
with the quibble on his lips that probability is not 
certainty, the most rigid demonstration appears a 
trifie light as air, or even no probability at all.*' 



PB&VENTINO inCEXrSTATIOH IS 

fiOILEBS. 

T TTR report of the engineer of the Manchester 
Steam Users' Association, presented at the 
recent meeting of the executive committee, after 
detaiUng the work done in the preceding four 
months, dealt at considerable length with the subject 
of the prevention of incrustation in steam boilers, 
a subject of great importance to boiler owners, and 
one which had for many years received attention 
from the Association, in 1858 the Association 
engaged Dr. R. Angus Smith to make an analysis 
of several of the waters used in the works around 
Manchester, and to prescribe remedies for their 
treatment, in order to guide the members on this 
subject. Subsequently several other analyses had 
been made of water containing carbonate of lime 
coupled with magnesia. Such waters were found 
to lorm a fine fioury deposit, which led to the 
overheating of the furnace puites, even though 
covered with water at the time. In consequence of 
this many boiler makers had been unfairly blamed, 
and the strainins of the furnaces attributed to bad 
workmanship, whereas it was due to the peculiar 
character of the f eedwater. Cases of this sort had 
been met with in different parts of the country, in 
London, in Lancaster, in the neighbourhood of 
Widues, and many otiier localities. 

The number of anti- incrustation compositions was* 
very numerous. Their component parts were veiled 
in mystery. Manv of them proved positively 
inj urious to the boilers on actual trial. Some Un^ 
the plates with a glutinous coating;, which, while it 
had the desired effect of keepmg off the scale, 
unfortunately at the same time kept off the water, 
in consequence of which the furnace crowns became 
overheated, strained, and bulged out of shape. The 
members therefore were warned not to adopt any of 
these compositions without the greatest caution. As 
the incrustation compositions were costly, blowing 
out was too often given up when they were used. 



The practice of neglecting blowing out 
strongly objected to, aud an explosion that occurred 
at Bury from that cause was referred to as aa 
illustration. 

The course recommended by the Association was 
to try in the first instance good soda ash. This waa 
not to be introduced at the manhole or safety valve 
in lai|^ intermittent charges when the steam waa 
down, but pumped in alone with the feedwater at 
the rate of about 31b. per day for a full-sised mill 
boiler so that the boiler might regularly be fed with 
weak soda water, while blowing out should by no 
means be neglected. 

Boilers were not to be emptied violently by blow- 
ing the water out under steam pressure, as that 
would leave the surrounding brickwork hot, and 
bi^e the sediment on the plates ; but the boilen 
were to be allowed to stand until cool, and thea 
emptied gently by opening the blow-out tap and 
allowing the water to flow out of its own accord. 
To hasten the cooling the steam might be blown off 
at Uie saf ty valves, and then when the pressure waa 
down, but not before, the manhole hd might be 
taken off and cold water poured in so as to mix 
with the hot, and thus lower the temperature of the 
mass gztiduuly and g^erally, and not andden]^ 
and locally. 

Should, however, the soda not be found to suo- 
ceed, and soda would not meet every case, it waa 
recommended that an analysiB of the water should 
be made by a practical chemist with a view to^ a 
suitable remedy being prescribed to meet the special 
requirements. 

Soda ash was recommended in preference to soda 
crystals, because tiie crystals contained so large aa 
amount of water, so that though the soda ash migfat 
cost a little more per pound in the first instance it 
was cheaper in the long run. It was staged, 
however, that as soda asn varied very much ia 
quality it was important to see that it was go od, aa 
otherwise it might contain impurities which weie 
injurious. In one case which had come under 
notice, the amount of carbonate contained waaon^ 
65 per cent., while in another it was as much as W 
per cent. Also in the first case the quanti^cf 
chloride and sulphate of sodium, which ^ weie 
impurities, was as high as 18 per cent., and in the 
second case as low as 0*5 per cent. Further, thefe 
was present in the first case as much as 16 per 
cent, of water, and only 03 per cent, in the seooid. 
Thus there was a marked difference between the 
two. 

The report also spoke of the Porter- Clark prooes 
which had been adopted by some of the membera. 
This process had the advantage of purifying the 
water before it was pumped into the boiler, whersaa 
oil boiler compositions treated the water after it 
was pumped m, so that while the Porter-Clark 
process threw down the impurities outside the boiler 
the compositions threw them down inside. Thtb 
Porter-Clark process, however, at present was onty 
adapted to deu with carbonates, whereas moat of 
the waters the Association met with were impieff- 
nated with sulphates. It was hoped thift the 
Porter-Clark process might be extended so as te 
render it applicable to waters impregnated with 
sulphate of ume as well as to those impregnated 
witn carbonate of lime. 



BLEACHING SPONGE. 

THERE are several methods by which sponoe 
may be bleached, but the following are the 

best * 

1. First wash and squeeze out the sponges ; thea 
dip them into a 2 percent, solution of perman- 
ganate of potassium. Here they become q^ite 
brown (from separated manganic oxide). After 
ten minutes they are taken out^ washed in water, 
again well pressed, and then dipped into a 2 per 
cent, solution of oxalic acid— some prefer diluted 
sulphuric (1 : 20) or diluted hydrochloric acid (1 : 16) 
—in which they become perfectly white. Suoceai 
mainly depends on the soaking in the permanganate 
solution. If they are macerated too short a time, 
they do not become thoroughly white ; if too long, 
they are apt to become rotten. 

2. Clean the sponges by immersing them ia 
diluted hydrochloric acid; then soak them in a 
bleach, composed of hyposulphite of sodium one 
part, water twelve parts, and hydrochloric add 
two parts. After some tinto remove and well 
wash. To the last wash-water a little glycerine ia 
added in order to preserve the sponge soft. Hie 
li(iuid is best pressed out by passing the sponge 
through a clothes- wringer. 

3. Toilet sponges which have been iu use often 
become peculiar^ sUmy and almost U!»olera, owh^ 
to some action of the soap. Mere washing in 
distilled water does not remove the dirt. The 
sponge should be pressed as much as possible, 
placed on a plate, and powdered chloride of cal- 
cium sprinkled over it and allowed to deliquesce 
upon the sponge. After about half an hour the 
sponge may be wajblied in water and dried, when it 
wiUbeoome white. .. ^ 

All the above ^t^owai^ Vjs«i^a.^»^»^'^^**'*^ 
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-etter?. 

The Rojal Ihiblin Soi.iety has appointed a com- 
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antiqnilTf an fbo globe via of n tirofold nature, 
eeolo^cal nnd aruiifologicH! ; Iho Litter is found 
m the ground and policed celts whicli mark a 
diatinct ehango from tho age when flints wore 
chijipcd : ibv fonncr in the poeitionB of the im- 
pleroeDt-hoaring bcdx, kobib of which are belon- 
n very ancient glncial dcpoait. In the tccture on 
"Prehistoric Sinn," Mr. Skertihly illuatrated 
prscticaUy Ihi' melhod of chipping flints, and 
gave a description of the flint mines ol Brandon, 
,ind an account of the modem " flint knappcrs," 
who are supposed to be lineal deseendanta of the 
old workers nmongat the Neolithic peoplci. 'Wo 
reviewed Sir. Skertchly's work on tua auhject in 
Vol. XXIX. p. 482. 

M. Bieulaiait has recently presented to the 
Academy of Sciences a. mcmiiironfhe cilent and 
age of the Dioritic formationB of Corsica, in 
which he shows that thi' C'orsiean diorites belong 
to three distinct systenu : granites nt >^n Lucia, 
di Tollana, undAjaccio, the serpentine rocka of 
the Triasaic, and Fermi.'in fomuitiona at ISaatia 
nnd other places. With the kst are associated 
ffltduaivcly the metalliferous aulphidos which 
occur in the island. 

There is a poasihility that, before long, 
tiwitzerUnd will huvo a piU'ni Liw, the result of 
the recent exhihition at Zurich ha^-ing conrincod 
the authorities that owners of new machine 
declined to exhibit on the fjround that they hud 
' — I protection from the cntcrpriao of 



LETTEES TO THE- EDITOR. 




mtdd luiTe tnrtoat write what it kwnn, and u 
muca u he know*, but do moK; uid that not In thii 
onlr, but In all ottaei (abjecU; For nich a. perNn Buy 
bftTS some pmlicuItiT knowliKlgc snd experuna of the 
Ditnrs ot luch ■ penon or audi a. foautaJD, Uut u to 
atha IhlDgi. Imowi do more Uiui what eTBybody dou. 
uid]Pct,to keep a clntl«rwitb Uili liEUe plttuue of till, 
will undcTtalu to write the wbolu hod,y at phyiickfl ; a t1« 
Tram wboiiu ^reet iuconTenlencea deiiTe their Ddffioal." 



The Ginjlard und Gibba systora of electric 
lighting IB now ;tt work on fho Metropolitan 
llailway at Nolting Hill-finto, EdRwiirc-road, 
and Ald^te. King's-iross .inJ (iower-street 
will soon follow. The totjil length of tho loads 
nnd return is l<j miles. The iasUllatian will bi 
"watched with some interest, for the curron. 
actually used to snpply Uio lamps is produced by 
aecondaiT genemtora. The primary ir — '* — 
Baid to be ■'metallically closed," and, 
quently, carrica an K. S[. F, of 2,000 volts, 
without running any risk of acciJentally injuring 

Messra. Shippey lirothers inform us that the 
carriage of the ex- Lord iliiyor was illuminated 
by electricity whilst proceeding to and from tho 
banquet at the Guildhall wi the (1th. Now 
universal glow lamps were used, the current 
being generated by Coad's patent primni— 
batt^y in combination with tho Woodwarti- 
storage battery. As thia is the'" first tim 
<airiage has been lighted bv electricity 
England," it is an item of news : but ther* ia . 
dimcolty in doing it, if owners of carriages like 
to pay the price. 

The doopeat well in the world is said to be 
Buchanan well, near Wheelinir, West Virginia, 
which is 4,300tt. deep, and is still ' ' going down." 
Oil ha« been struck, nnd it is intended to go 
500ft. deeper ; but, if neteasan-, the hole can bo 
bored to a depth of 7,000ft. 

It has at last been ofiieially stated that 
applications for patents made before the lat 
of Jannarj-, 1881, will lie aubject to the 
law as regnrda fees and procedure up to 
including tho filing of the final spooifica' 
The words, "or on appiic-itions then pcndi 
in clause 3, section lo, ot the new Act, s! ' iUd 
obviouol)- not havn been inserted, or the 
authorities arc orer-riding the law. 

"We are informed that Lieut. -Col. Rosa has 
tompleled arrangements with Messrs. Crosby 
I-ockwood and Co.. 7, t>tationcra' Ilall-court, 
Tendon, for the publication, in book form, of the 
'■ Easy Lessens on Ulowpipe Analysis,'' &c., 
which have recently appeared in the pages of the 
English Mechanic. ITic work, which has 
undergone considerabU' revision, will be iasncd 
at a moderate price, under the title of " Tho 
Blowpipe in Chemistry. Mineralogy, and 
Geology," and will include many additional 
tables and illustrutions, and about forty analyses 
of minerals from the note-book of a student at 
Freiberg University, with ii parallel analysis on 
Col. Ems's new sy9l«m appended to each. 

According to the report of tho Science and Art 
I>etMrtment, the sum of £45,370 (out of over 
£340,000 income from Parliament] was spent last 
year in payments to science teachen. The 



eight le 
■PmSdi 



lecturea, kiting from September to May, 
lligfaUy more than nine poaodl. In- 
1 Tniiigtiecla*esco«t£22,ai5. 



IHE PLAITET SATUBN— A TOO ASFLE 
APOLOaT — CBKENTIKO OBJECT - 
OLA8SEB-HBIQHT OF THE MID- 
NIOHT 8TIN— THE TfiANSIT INSTBTT- 
MENT AND ITS ADJDSTMBHT— 
EEADINO THE CIECLES OF AN 
BQUATOBEAL— THE LAST BTTNSPOT 
MAXIMTUtt-SATtraN'S SATELLITES 
AND DABK BING-THE TIME OF 
THE EARTH'S BOTATION ; AND THE 
BEOBNT BESEABCHES OF UB. STONE 

— THE ANNUAI. BEPOBT OF THE 
CBICAQO A3TB0N0MICAL SOCIETIf 
— FOWEBS FOB OBSEHVINO PLANETS 

— 41 AEIETia — THE SOLAB BICE 
QBAINB-SPEOTBUU ANALTSIS. 
[2:20.i3.]—HEnEifl the sketch of 8atam which I 

made ou the night of November fHh, in reiiemptic.u 
of my promise to Mr. Frauks, on p. ^17. 



the height of the midnight aim by simply subtraDt- 
inE the mud's Xorth Polar diatanr«from the lall- 
tuile. A glauco at the accomp:knyin-j &gure will 
expbiin how aud why. 




My quf^ciht, of course, kiiows that at any kitsb 

part ol the eartlj's luiface tlm latitude = the do™- 

tiou ot the Pole above the horizon. Very well, 

thcu : in the din gram above, let £ be thq obgervcf'i 

eye: SEN, the horizon: Z, the ^renith; F, tha 

> orth Pole of the heavens -. and P N its altitnde, 

of course, in thLi case, 71' 10' -2U '. Eq., E will be Uw 

equator. Now. on Juno :iltt. at midnight, Om 

sun's detliuatinu Eg. H. ia23'27' 5', and quite ob- 

riouily his north polar distance PH ii CC':12' 55". 

II. theu, fiually from 71° 10' 'JO' ws subtiai:! 

CI- :;■ iV. 1,-H get VHT 2.V (HiN inour Bgun) ■■ 

the altitude of the >un when due north, or at mid- 

niifbl. Thij is evidently his geometrical altituda. 

Keir.icliou will increase thia. and make his apparent 

altitude 1' ib' i . Va July 2]at. at midnight, the 

clination of the auu ii :!'J 24' SI uortli. andhli 

>nh polar diitiiDCe <J9 S5' iH . Ticking this latter 

ttcr qtiautity, as before, from tbe latitude 

■ 111' ill . we itet I" 34' .Vi a^ the geomctrial alii- 

todc of tlie sun's centre at the Nortli Cupe ou Julj 

IJh.Om. (Is. ; or. ailding 2'j'-[)ij for re&aotion, 

_ - . 30 an bis appanuit altitude above the noitk 

poiut if tbe hori/ jn there at midnight on that day. 

I do not iuorv that either Simms or Cook hu 

ii'E^d the transit lustrumeut Kpiiken of by " Clock 

*r'' (in quorv HilTi, p. li'-7). Tho spider line* 

Lve probably beeu put in by some apprBnIica. Ai 

(or taking his transit? over tho middlo wire only. 




If the engraver will only reproduce accurately 

what I drew most carefully at the telescope, this 

to illustiate the kind and amount of dif- 

, the details exhibited by a UJin. reflector 

and aijin. achromatic when turued upon this plant 

" ra diawing— and I hope the engraTing too 

how I fail to see the inner edge of the cru^ 

in the Anste as absolutely continuous with 

that portion of it which crOBses die ball of Satui 



^ vary considerably. It was by no m 

conspicuoDS on Friday week, and was of a 
dark grey colonr. I have, however, often set 
ot a bright slate colour, and also (if my mei_.-^ 
serves me) brownish on occasion. Under the 
former condition it was, I had almoet written, 
glaringli/ visible. Tethys, Dione, Hhea, and Titan 
were ail visible when my sketch was made. I did 

' look for lapotas. 

_etme haaien to assure "Bow" (letter 22923, 
p. 221), that in no sense whatever could I possibly 
regard his note in letter 219D6 as "a piece of 
impertiuence .' ' Ref erriugto that eicellentold lexico- 
grapher, Bailey, I find that his fltst definition of 
impertinent is ''not to the pnrpoae"; while the 
next dictionary I take down, that of Walker, 
defines impertinence aa " That which is of no 
present weight, that which has no relation to the 

" '~ hemd." In what' senso the supply of on 
'■ ■■",ow''Wloo 



within either 



[ made (writing aa ' ' Bow ' 
mle talamo), can be held 
' these cateBoriflS, I wholly fail t 



_ ...JBoriflS, I wholly fail to 

. _ ^ly too muoh obliged to him for 

nting out that my answer failed in fulness. 
!u answer to the query contained in reply GlOdl 
I. 236] , I have a (bong impiession, well or ill- 
lunded, that Wny, the gnat optician, patented a 
"le coMtncfien of objaot-g^UMa, in 
•Brolojed as a medinm be- 

flint loue*. Hii object was, 

lamembor rightly, to dsitioy the seoODdary 

■paotrom, lo'as toreader the combimitioti ^Mhiltdy, 



aa,ui 
which CMtot-oil was « 



O.B. T.'*'{qnBry 63170, p', iztH ml.? G»i\inAA« 



though, this depends upon whether such wire li 
accurately collimated, in other words, if it actuaUj 
coincides with tho optical axis of the telescope, ana 
is really the middlf wire. I presame that your oo»- 
respoudent knows how to collimate hia insbTiTnent ? 
If its collimaliou bu accurate, I really think thai 
fur ■•Clock Star's" pnrpoae transits over the 
centre wire only would be as accurate as he would 
be likely t" get ; as every observation would otfaoi> 
wise have Lo be reduced to tbe ' ' mean wire," which 
diHen matcriallj; from the middlo one. In order to 
Rct hin transit into the meridian, "Clock Star'* 
had better carefully levul its axis and then oUaiK 
his clock error by a, btar as near as may be to Ihs 
zenith : such, for example as n CaaBiopcin.', n Penai, 
Capella, i Ursie Majoris, » Ume Majoris, f Uiib 
Majoris, 7) Ursa? Majoria, ji Dracouia, y Discooii, 
or s Cygni. Hia clock error thus determined, lot 
him apply it to tho tabular Hight Ascension of 
Polaris, and threading tho Pole star on the wire aa 
it approaches the Meridian, keep it on such wire bf 
tho azimuth screw until the clock ticks the secosd 
which he has calculated it abould show at the star** 
uisit. His instrument will be very nearly indeed 
the Meridian. High and low etaiaare bctlei for 
*- ■" imall t 



such as his than cin^umpolars, but I am speaking of 

getting the tiannt as nearly as may 1m intotha 

itian, not of aacertoiuing the exact amonnt of 



method of rrading the circles of an eiiuatoreal fron 
the eye-end, which— aa far aa my linn ted eiperienca 
enabled me to j udge — was very pleasant, and ties 
from objection. 
I should prefer to wait for Wolf's resnlts betora 
tempting to answer query a21Ho (p. 22B), idnoa 
they will be arrived at on purely scieutLflc grouadt, 
and without any arrieic pruier, or attempt to 
■' cook " them to fit in with any " cycle," leol Of 
imaginary' The ^^^ht^"*^"* of sunsnota ^sv^&^k.^'V 

thii, have QecarTOA.'nwtei\B*B"''a.''^8l.. 

h^oW lOTMBiyi.^'*l''>*-''^^*^"^*'''"™" 
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EEfUES TO aUEHIES. 




LTe«-C«U BalteiT.— R?t«miie 
1ih.>ulJtvgU^ H he voald tw good 
a* kni'w the length of tuna it_«in 
;? iifit s Uap'befon it mntdoim. ^ 
vbit fi:^ ckitoiit. Slid lines?— Xo S 



„ - IK 

M*ih of a "loH H-heel ud 

E- M." <,>«, litli and Jtith, I hope 
tw usetol bT fhotiiiig how uie 



|Bka. m " E- 

STf aS.-»-:a« wl. _ 

tH* a/ r;i££ can be <a:R:UiAl. aod aJjo the " up 
aMi 3eiwn ' ' m;:it:=. It will be teea in tlic aborc- 
%se««i E^aiWrt. ;LiI all tbow cvlating to " lost 
«as& bImjlI " v-erf c&lc'.ilj>U<i fmn Che centre 
Whui BpTui s:^ :h« buniw ribratioiis, vid that 
4aH LiBe rcT. :f ,.>^iiie wh«el ms taXtn into ac> 
*ont, ud oocse^^^= Jt ocIt one hour of time : 
W: a % Wc^ c-t 1^ V 'other timepiece ii to go 30 
k:«ix. cv ^r!. 'J.^z Tc Kut uom the ceutie 
fiaxM d^rvaTudj, *!:ich piiucii mar be any uum- 
W n lib (L- ::u u sot u nuUe the teeth too 
Smt :c ««>t : -*-■"''• die i^p. his from 10 to U 
tern: JK BtsM 4 ll. So«. to find muBben for 
p^ aluj. ±« x=9c piniGO also tomi to be cut 
^ ^tf fi^K. :7 :f 1 ^3^ tairel. then the nnmbu 
*t acA i= :Lt -wb^ led tnmi the burd mnlt 
=ier :rf Iscis iTB viih without 
'^ — *-"■ ct h:an of ninE. Of 

r tvT'l ^ 4 timu. to 

-A houn hj 

_ t :t buTtl b; the qui. 

izit '.. !t:ta. - 1 ssci - 7i ODD. 
.="%. 




•U '.T bunL 
It - =ib« of 






1 lit El., 00 X G4 = i'lTGO r 120 = 48 i 
G 2nd „ 13.) K 9G = lane -^ 27U = 4S = 

I 3rd „ lOH X 114 = 8912 -^ 144 = 48 ) 
len. of c.p. to once of fusee wheel, and, u the c,p 
ii made to revolTO once in on hour, the fuiee whael 
will lerolcB onlr once in two days, so that IB tumi 
of tha fuKO will emplo<r 36 daya, when oil the chain 
will be unwound off the fusee on to tho bairel. 
Rule 1. To find time of going, diviile great wheel 
b; c.p. the quotient, multipl; bj tnrni on fu<aa (or 
tumi of barrel), equal time of going. Ei. 4. Given 
great wheel 90, c.p. 12, turns 4, thou 90 .^ 12 = 71 
y 4 = 30 ; if on inter, wheel and pinion be lued 
(a* in wme 8 dayi or month), then, product of 
great and inter, wheels, diiided bj product of 
centre and inter, piniona, the quotient multiplied 
bj.tunu of f ueee or bairel, equal number of boiin. 
£x. 4ii.-OiTen 



, Great wheel 108 I , 
) inter. „ x CA}' 



.. la lunu - 8C4hon[B = 3<i daya. The " up and 
down" DiotioD ia to ihow when the watch ia wound 
up. how many hour* it haa gone lince laat wind- 
ing, andwhennin down. The aocompaayiDS sketch 
of a 5S hour watch will make this clear. The circle 




^n 4>';i -.^ sav.vt?. ftiiu 



. .'. ^'ja. wLimI Vi, inter. 
^ft^. J tea* yati'itia b« tvj 



.^ ( .'.-.r './at tv'i f^bi'iia. T'j ^rovti 
V, «.--j LT,it ^7 ^« jtfoduct of the 



ii diTided into nine equal ports, seven being used, 
and CTBiy eighth hoar marked from to 66 (H bonn 
more tha^ two dayi, aa the watch ia made to go 
that time, just ai a one day iimade to go SOhoura}. 
Now an arc leaa than a circle can be used ; in the 
above 250' are taken, and ia similar to a two-day 
marine chronometer up and down circle. The 
wheel and pinion work oonnata osually of only 
oike each, though sometimes two wheels and two 
nniona, in the lonnei Che pinion ii Biod to the 
l-jwe piTot and gean into the hand wheel, ao 
called because the up and down band ia filed ou 
the wh»*rt aocfcet, which comes through the liial, 
' a httle above it. ao Chat aa the fuaoe revolves, 
Tinx the pinion, leads the wbeel round, also 
l.u.'l fii^l on it, and when the watcb is wound 
tu Land is again brought to O. A. rule for 
^.lasj.g iLii motion is aa follows: Given eight 
^ -^J faaee, nut pinion 10, aic of upauddn. 
^iriJt •■= ir>-'/: time of going K houn. To find Xo. 
-.; li^4 wLeel, Ei. a : multiply turns of fusee by 
>'-.. '.f kavta in cut, thus 8 x 10 ^ SO, then, say, 
u A" : -ri ■: y^r : X = 102». Sow we cannot 
Lave 1 -.i a trjr-th, ao we mnat [voaBed aa follow* : — 
U^piT whole number 102 by tha denominator of 
•jjt tnOiMi. Add the numerator : thua ' t W2. mm 
'.% ~ i m '•» ; multiply the pinion ID by tha 7 = 
'', : i^-i.'^i. too Wb, >o divide by 10. We get 72 and 
:. Tv. hw, but y 2 = I44andl4. Theu nnm- 
MTi w-.-ltd d'l very well, the not having a good 
W£y a^d tLe wh^l being easily cut. Had we taken 
&>'/' ';f arc, a wheel Ob and a pinion of 10 would 
have ione very well, as 10 x 8 ^ 80, then 300' : 
y'j : ■.>/!: !>:, and dividing the arc into seven equal 
j«rU, maik«id as above, aO would be right. Somo- 
t£m«i it ia expedient to have two wheels and two 
^iaif/U!. Tint calculat* as for one pair. Take 
:h« last numbers, multiply each by 10, we get — 
Wheel. Pinion. 
) 2 IWO i 100 



was built for tha Eastern UnioH Railway (fonr- 
coupted 5ft.) The 17 tank broad gauge waa a Oft. 
four-coupled tank G.W.K. The iSin. Ewcliah 
goods engine was Sharp's Goods U.S.L.R. Those 
m the other liat I do not at preeent remember. — 

CABtTUBg. 

[61893.1 -».B.». Bnginoa.— "Ghugow" 474, 
and "Berwick" 475. Cylindera. 17in. by 24in. ; 
leadiug and trailing wheels, 4tt. 6tn. : driving 
wheels, 7ft. ; rail to top of chimney, 13ft.— Cas- 

[61912.]— To VioUniata who are Katliem«U- 

otana.—" Student," on page 17S, atatea tbat he is 
informed tbat a pcraon mio baa learnt music on the 
*— '- sol-fa syatem can tune a violin quicker than 



__ .. -nvliriit oi _- 

aol-fa-iat, I mnat aay tbat J think it ia not so much 

ezperienos ia that the tonic-s^-fa method of teadi- 
ing music endows ita student with a dnlifiate aease 
of interval, which I find from doae ohaervation is 
less acute in persoui taught on the old system. He 
interval of a fifth la taken aa from doh to aoh (np< 
wards) and the interval is the nme betwaoL each 
adjoining sWng on the violin. I have had but little 
practice on the inatrumsat, and am thorefore any- 
thing but a good performer ; bat I ezpetienoe no 
difKculty In tuning it perfectly troB, and can 
inatontly tall whether it is in fame by merely gently 
plucking eaeh string in snooesaion, and do not 

reouirelo draw the bow OI — ' ' — _..*~.~™ 

order to teat the chord. II — _ 

to hear persons who are fairly good p 

the initrument make such a bungle of toning it 

Ata clasB to which I belong I hivB oftt" "- ' 

some of them start playing wheua trifle out 
evideutly under tho impreaaioD that all wi 
I invariably find (bat where this defect e; 
^ .__._.- - 



— M. W. 

r51936.J— OryatalT. ParkflA OU.— Doubtful 
if there is any method of distingnidimg baitwoan 
what are practically identieal; hot for "paraffin" I 

Buipect ia to be road [wtmlenm, or' — ' '"' — 

the " crystal " oil is doubtkiM bi 
showB least colour. For anynse 
ever, of aimpi; - ' - --■■ 

samples of tbi , 

of colour when placed in tall, nanow glasa veaselt. 
The cleonst is the best— provided it is not benio- 
line : bat yon will use the flaahing teat for that.— 
Nits. Dob. 



Then 
urafined, and 
method, Dow- 



rsmi.]- 



Ooppered Wire.- 1 wish to inform 



50f 
120 5 2-> I 



4W 



3u 30 6 aj 

wheel 30, 

^_^ . necessary to plant 

the hand wheel at such a distance from the fusee 
that it cannot gear into the nut pinion fixed on the 
pi rot, awheel, or any number of wheels, may inter- 
vene 'pr'ividiiig they have no pinions gearing) ; iu 
^'jch a cate, the revs, of nut pinion fixed on the 
f 'U>:« pivot are to the band wheel just the same aa 
:f they were geared into each other, the direction 
■/Illy being altered; that ia, if one wheel ioterveue 
the haud wheel would revolve oama way aa the 

Cnion; if two, then contrary, and soon od Jiirtwi'iim. 
ef'ire closing this subject, allow me to say that I 
liave taken most of the foregoing from " Reid ou 
Watch and Ctockmaking," page 12, and following 
pa),'>;a, but the method of finding "lost watch 
wh>.-«:l and pinion " 1 think is due to— R. E. B. 



.. .of mou green, and of^uc whita --^^ 

druggist, if a, Xondoner, woold, on beiiw uked 
Goppeiaa, inqnlie which sort WM w«at«a. — W. ( 

[.^1944.]— Ooppar^ Win— It apifua that I 
have not worded my last reanark on this aDbject ia 
a auC&dentlj explielt manner. What I meant to 
say was, fiiat ii the copper mlphate Mlntioai ii 
strongly acid, the oopper will adhara more strong 
to the wire than if itlsetdy aligfatlj so. Ididsot, 
of course, mean to say that qnariat wwa to nie aa 
unlimited supply of acid, and only very little coppw 
sulphate. — B. A. R. BEmmr. 

[-51M4.]— Ooppared Wlra. — Iron or steel can 
be coppered by pladng in a aolatioa o( taztiate ol 
copper, which is mads aa follows : — In a solDtiM 
of sulphate of co[mr poor a aolatioa of eaoatie 
soda; the precipitate will be oxide of ocniper.vhkk 
must be washed with cold wator to tre« ft tcai 
any acid ; then diMoIve in a aolotiaa of fa ' ' 



[51941,]— Oopporad Wir«.— Thia is a aks 
little bit of logomadiy about " ooppBraa," intiti 
I suppose I may exptees tha opinion tliat, althn^ 
coppwas ia the name of cnula •olphnte of iiw 
(though why it ahoold be, goodueu only knows), 
I suspect if yon go into an oilshop or drysalttr'saiil 
ask for it, aa often as not thej will aak whkfeyea 
mean. At leaat as fat back aa I can mnam^ 
there wen blue, giecm, and wtdto "copperao,"* 
word that is somatimea sapplaDtod by vitriol ; M< 
then was also calcined copperas, being tha ralrin** 
green vitriol which was used as an aatiingant h1 
aa diien. Iron pyrites is also aometiiiias rf"^ 
copperas. It would be r«ally iuter«stina to I*b 
how a aaltot iron came to be called -^^ 



[91950.]— Iioaa of BnMll.~How cwi any «M 
even suggest anything witbont kuoiaing irAy a« 
unfortunate bicnd has lost his Bsiue of nsB i Sm 
he consulted a medical man ? — Nuk. Don. 



present by me, but can remember the pagea t 
which you refer. The Sin. paaengBT is a Cale 
^i»..i.i. tank (nngle-wbeel'). Tha IQln. passeuge 



[Sl!«7.]- . 

liable to hsazt-shaka, bat doea a^it mb^Oj iri 
cannot be pnnotad. Bottn amk itlBtkw 



Not. 23, 1883. 
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[51990.] -Carriage Lift.-CanDot " T)-eoi1h1b " 
lig op an inolinBd plane, and lowar the oarriBgBa 
dovn that '( Or can he not mnko B lift, to bo raised 

SB differential {luUey ? I suppose a ciane is out 
the qneatton ; but there is not inflioicut detail in 
the query to enable one to sny which arrangement 
woold be best.— KuM. Dob. 

[5'20d30~CaledonlanBuKliieB-—8ini» writing 
my loit, tliroB of the goods engines by Neilaon haTB 
been turned out— viz., Sos. 204 to 296 (the class 
— ■" •-- ""' '- ■"»). and one tram St, Holloi, No. 



[52043.]— Induction Coll.-To L. WnxiB.- 
Flobably the iiuuUtioa is not as perfect as it might 
l>e. Alter you have wound on the two layers of 
primoiy, insulate it from Becondary with paraffin 
paper, and bake with panitilQ wai ; then after 
each layer of secondary a piece of the [aper, and 
BO OD, oil oil secondary ie wound ; the wire should 
be wound as smoothly as possible. The amcunt of 



liattery powei 
Bolatiou. I use uunien 

—Al,KX, V. NICHOLL3, 



mmp. The area of the pump is equal to 



a loot, and 144 ia the squue 



J 183 nearly = 



183 _ 1'' 

~i ~ 

TherBfors, Hi, the rate per minute, be phLcedundBi 
183 (which number, it will be perceived, is quitf 
Independent of alt the other members of the equa- 
tion, hence it is applicable to all Binular questians) 
Then, over c the cubic feet of water dshTored pei 
minute will be found the squaie of x, Che diameter 
sought. But as the ilide-rnle is so constructed 
that the line D is the sqaaro root of the nor ' 
in line A., we read the eqnaie root at onco i 
e without reference to the line A. Example : 



Lete 



_. 1. feet p 

b •> 120 lin. feet par minate. 




thick, E Jin. thick, P'is im. 'x Uin'., and ia for Himji 
an additional piece of bed. I wish to know if those 
Bixea are siifflcient. 1 hava adopted tliis form io 
preference to the ordinary double flat bed, as I find 
this bos more disadvantages than advantages ; foi 
the headstocks soon work loose in a gritty s' — 
sphere.— SiuxESPtiAU, Dresden. 



[52103.] — Sneine, — I hope " Engineer, Dews- 
bary," will send his promised letter on compound 
Migmes, showing the " loss, " ae compared with a 
Bingla- cylinder engine haviog the same niunber of 
eransions. That will indeed be cajrying the war 
Into the enemy's country: and I hope "Engineer" 
wHltake care to " keep his communication s opeu," 
or he may lose himielf. Iknowthatagoodsmgle- 
cylinder engine cau bo made to give an economy 
Tery nearly approaching thiit of the compound 
but neiver yet heard of one that really beat a gcO< 



[o213o.] -Harmonium. — Might I oak Mr. 
I^ec what size Roles he makes at the top of the 
windtrunks to Buppl; the reservoir of the bar- 
tnoniiun whose valve-board bas holes of the 
dimensJoPB given on p. 248 ? Will he also say bow 
bn fits the cBcapementa for his valves ?^FLi£ti£K. 

[B21C5.]—aude-KnleFOTmnleH,— Corrections. 
— GO." before "For simphcity," eighth line 
from top, and "fiO" before '"Slide-mleformnlic," 
I6th ditto, should be " or."— Bditehshaw. 

[6'21G.>.]— Blide-Bnle Formula.— The ques- 
ttOD to bo solved is this : Given the rate in feet 
per minute of the piston of a direct-acting pump, 
and the number of cubic feet of water uat it is 
required to deliver— to 6nd diameter of Uie pump 
in inches. "Qlatten" requires to know how the 
nmnber 11^3 is obtained in connection with above 
question when worked on the common single slide- 
^jla. The number 183 ia called the "gauge point" — 
that is to say, it is a number obtained to facilitate 
the working of all lucb questions on (he alidB-riUe. 
To obtain it we must go direct to the bottom of 
the inbjeot. 

Let .1 = dia. of pump in feet. (For the other 
dimensions are in feet.) 
e = e feet of water delivered per mmute. 
6 E the rato per minute in feet that the 
piston travels. 
Xhe qnantily of wat«r deliveired per minnto ii evi- 
dently- eqau to the number of feet that the piaton 
bmnla pet aioate moltiplied by the are* of the 



Thus, by Bliiie-mle- 



, for such a multitude of questions require a pro. 
vious calculation to ascertain the oonect ^uge 
point before the n ueetiou can be solved on the single 
Blide-mle. If " (ilatton " looks into oil pnbliahed 
works upon the slide-rulB, Bither Bailey, Ingnm, 
Hoare, or the more receut one, Dixon, be vrill Qnd 
them overladen with gauge points, so that the cal- 
culator most either reCoUect them, or have the 
book to refer to, before he can work out the questioi 
by slide'Tule practice . In fact be must study alide- 
rulo aiithroetio to know what rules and gauge 
points ore to be used. Sheppord's double slide- 
rule for cubing riuaatitiea, mode for and aold by 
Stanley, Qreat Turnstile, Holboni, does away with 
the host of " gaui;e points," except iu the i 
abstruse cases, wtuch seldom occur. The onei 
has only to know what he reqnirea, when no 
in simple coses obtain the result in the same 1 
oa on paper — length, breadth, Uiickness, cont- 
Ah this question involves two operations, wo i 
prepare the rule by turning the upper alide bo i 
bring the line of square roots under the Hu. ._ 
lengths : then referring to the question as previously 



stated ^ 



a the a 



= .r(i 

pipe), that -^ = j|-. Then by the lower elide 

place 30 over 120, then over 144 3G. Thus 30in. 
IB the area of the pump. The diameter of a circle 
equals the aquare root of the area divided by the 
square root of -78^1, that '- 



Vi 



lower slide over 'T864 m the lowest ^DB, then 
W on tho lowest iiao is 4a*57. As this is the aquars 
of the diameter in inches, its root fonnd on thi 
upper Elide is 076, thus solving the ijuoition with- 



le of any gauge pc 
: instead of by si 



per aq. in., about 101b. having been lost throogh 
condensation, kc. Then when out oS at j, horse- 
power = 24-G, when cut off at i, horBc-powor = 28-2, 
and wheocutofiati, har*e-poneri>3U-5. Try cut- 
tine off altogether : yon will find you wiU economise 
coal wonderioU;.— Sisiu. 



[5210G.]— Bngliie Power.— Multiplv area of 
piston (]43'13!)in.) by average force of steam in 
pounds and bj velocity of piston in feet per minute ; 
divide this product by 33,000 ; ,\,tbs of tiiis quotient 
equals the offeotivo horse-power. If sltamBB shut 
off at any portion of the stroke, divide length of 
stroke by length of space into which the dense 
steam is adauttod, and find the hyperbolic loga- 
rithm of quotient, to which add 1 : the sum is ratio 
of gain.— C. T. 

1 02 Hi 6.1— Engine Power.— I do not wonder at 
the remarka of " Firer " and " Gossan " about the 
steam being cut of! altogctlier. What I had meant 
was. What jiower would it have when not cut off 
at all ? Which, if I understand " OoBssn" aright, 
is what is meant in his answer, to be the power ol 
the engine when so working. "Pirer" suggest* 
that J should get some friend to indicate it for me. 
Could "Firer" or "Goasan" tell me how to go 
about to get it ready for an indicator, and what it 
would cost f The engine is a vertical high-pres«ui» 
one, cylinder at tho bottom.— C. C. 

J52167.]— Oood Time.- Will find a simple and 
cient plan for teking and recording time ia 
" ours," page 241, Vol. XXX, Should he desire 
any further information, I shsil be hap;^ to give 
it if he will advertise his address. — J. J. 

[521GB.] — Boyol National Trloyol«.~I reeiflt 
to see an error ia my reply to this inqnlry. 
On the eketoh it should bo "lock" nuts, not 
"loose "nuts. Any practical hand will diaoovei 
the error, though not aUomateura. The cotr»ction 
is due m taimett to the makers.- SECoirotn 
Havd TIlu. 
[52169.]— Atomlo We Ighta. —There is an nn- 

-^■-' 'o the weights at preBcnt attached to 

ncommon Blements. Uranium is now 
in as 120, but cerium is given as 92 and 
best authorities. ' ' Eiperimontoi " 
will find it necesiary to bear this ditferenoe in mind 
until the queationia definitely settled.- LinOS. 

[521 74. J -Slide- Valve. — " One who is Per- 
ilraed " is evidently not a practical engineer, and 



rording o: 



IB query I 



_ the second, that the valve face ai _ 

not true, and as a cousoquence thB stoam blows 
right through ; it makes httle difference when ha 
aiunits the steam to the valve cheat, as the preiBar« 
of steam will keep the valve up to the face. "Per- 
plexed" haanotgiven the width of the porta and 
how much the valve overlaps them, so it is rather 
difficntt to give bim the cause of hisdifHcultr with- 
out furlliBr particulars. 1 have had nearly 20 yean' 
experience m the engineering, with atationaiy and 
marine engines, but more particularly the marine, 
both in the mei<:hant service and the Government, 
and will give " Perplexed ** a few little hints which 
perhapa may be of servics not only te him but to 
oUieiieaderBof thB Enolibu Mi:ciuji:c. Theslide- 
valve (as I believe Mr. Burgh justly observes) ia to 
the steam-engine just as tho heart is to the haman 
body. I never gave that attention to the slide- 
valve until I was engaged in a large engineering 
works in the North of England, m the experi- 
mental department. Mj; duly woa to teat oils, goa 
burners, the action of oils on indiarubber volns, 
and a hundred and one different subjects which 
would come under tho notice of the management of 
a largo worke employing over ^,OUU hands. Daring 
the time I woe in their ecrvice I constructed a 
skeleton model, and that is Just what "Perplexed" 
should do : he will then see the action of the valve. 
This model to which I refer was mode in order to 
demonstrate the action of certain improvements 
contemplated in the link motion, and I can sav that 
I learnt more from thiseiperimcut than I had before 
from either reading books on the subject or from 
drawinga. It is a subject, the ahde- valve, that to 
go fnl^ into would occupy many pages of our 
valuable journal ; but with your kind permission I 
will give you a sketch how to construct a skeleton 
model, OS I am sure it will interest many, and show 
many curious features which would perhapa pass 
unnoticed to those only partly acquainted with the 
action of the slide-valve. Now, to the prBotical, I 
always like to see the slide-valve overrun the valve 
face; for when it is not so, the valve wears JMlf 
down just where it is in motion, and the end of Ota 
stroke forms a nasty ridge, that when yon adjust 
your valvo tho valve must leak. Speaking of lik- 
ing valves, it was formerly the practice of ennneert 
to file and scrape up the valves and faces. In the 
Statos (U.S.A.) that practice is uearly abolished, 
as it has been found in practice to he a waste 01 

' IB. It stands withreoson, if itispropcrly looked 
that such is the case. Now iia valve was a piece 

-Iron, and was one equal tbicknesa, then under 
all moderate changes of temperature it would 
maintain its form ; nut it is not so, as it has been 
proved in practice that a valve scraped to a perfSctlT 
true lurfaca at a temperature, say, of GOdeg., wh 
perfectly tight under hydraulic prssauis at that 
tomperatore, yet leaked under GDlb. steam. Hov 
is this ? Well, simply because tha volsft^k-A-omaop^ 
tUcknessindJaetBrit\»je«,™&'eii>»-5««Bfi^'?*^^ 
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M. uv, .'.VW-, ila (hniv in 9>> ulU'R'iI Hint it liwlm 
U -Vfikv. I havp MVn tnnny valvi'ii takun nut 
«ft«t lri«l tnp* that hjil npvw lit*n toushml i-itlii'r 
In Utf lUr •>T wnpril, Iml ha<< jiut Iimi nut in m 
t£rj ba j Mi t1i« rliimiit niBrbiiii>, aiul tMor u fow 
k>iin' ran I«ou)ihl thnnM^Titi ii|i to a tine fsco, 
MiyviiiIl.viWbi|!li-nn'Mnr(<tnu>; m Iho lon-pnia- 
tatv .nu> the »•<■ i4ilifft<ront, iMith(ii)n>MUT>M)iii<>t 
focnMt. jnJ, of iiiunMi, the ti?m|H>nrfuro U nnt ni 
tun. ivn*r<|u>'utl]r (ho ultiinituHi oltlM form iir llw 
T^n 19 not HI grvat by tin- unmiual eijioiiBiim. 
I( ■']Vri>li'xnI"^iviiifurthprinirtieuliiM, Isliiillbo 
ban*}' *'* ■>""> liin>i ('itli(-r througli Uiu medium <it 
our T»luabli' isipiT or iM'Twiniilly, if lio will ailTat- 

tiW bi« HitJnM*.— 1XUIU4IE1IU. 

[.Uir<>.]— P*rapeotiv* of an latertor.— Aj 
"llunuo'*" («au it iutciottiiig, olid lu it is iin- 
li> to uuwor thu iiuvry without dlograme of a 
hat comtilex uatuiv, I trust th« Editor will 
coDiUfr it worth wliile to ousrave them. My 
outhoda can be deiuanntrateil to bo matlMntatically 
accurate. "Hurouo" doM Dot gi-n all the 
rHuiailv couditioiu of tlio problem, but I tuTe 
ai&tnrily liied upon such aa were wantiDg. I 
hBT« anangcd matten n as to huTe the point of 
^^t F i,Fig. :i) in the picture in a middle vertical 
liiw, where it ought alwajg to bo. I deriTS the 

'" I from nrthomphio projeotiom in n 



3S' 



made to offree or 
9 with it. Th<! ^rjllDlni;iam, D F B H, ii the 
it the hall, U being the A W comer, at which 



"Muiano" enys the epectatc_ ._ ._ , 

howeTcr, he i« to be 5ft. from the S. uud W. walls. 
I hare put bim at X, of coutk within the hall. I 
■miin° a Teitical ploiic, C D, to pais through the 
angle B, and through the Tiewiug atution X, apd I 
wume the plauQ oi the 'mclure to be vertical, and 



the greater the diitajice the gieuiec the scale of the 
penpective drawing, that is all — I have^ therefore, 
for coaTenience, nmumed the vertical line, V L. to 
(Vpnient the plane of the picture iu Figt. 1 and i. 





Fig. 2. and thi! *cmi-eUip», E AW, cerreBponda to 
boaEW and HFiu Pig, 2, whUst KAS cor- 
reaponda to Kti. From X, iu each of the Figs. 1 2, 
draw linea through eTery ueceaaan point of the 
elevation and plan, so as to cut the picture line 
V L. These lines, only a few of which are ahown, 
and in a dotted form, mark on the line, YL, dii- 
tances from the centres CC, tolbe used for ob- 
taining the penpective picture Fi^. 3, the distances 
sot by meane of Fig. I oeing vertical distances (or 
ordiaatea], and those of ¥ig. 2 being horizontal 
distances. I must here remark that the distances 
actually used for Fie. 3 aM consideiably reduced m 
B««Ie from tbow on Oio line V L, Fig*. 1 2. in onler to 
— -■ ■ -.1— .J— »_«.-_ -, horiiontal 



light F, and the 



obt^nedn 



1 fliffTnni'— DDninen mm x igs. i, . 
luD oci. u.. ...... Oiat p<^iit. Ilien the perfective 

points are obtained oa intenectjona of vertical and 

horizontal lines drawn MepectiTelT tbiongh the 

points set oft on the horizontal ud veitioal hnes 

SJoughP. Thereis, ofooorae, nodifflcnlrtabont 

the straight lines ; but the curved lines of the roof 

require special treatment. Now, any line which is 

a cirde Or dHpse in the object, and enhrelrm front 

of and not touching, the atation plane— that is, a 

plino parallel to the pirtore plane and poasiug 

throuEh the station X— will be represented rnthe 

per«pS:tivB by a drcle or ellipse. ThehneEWin 

Fie -2 represento a aDmi-circle. which isrepresmtod 

bv a Kii-ellil)se in Fig. 3 and the line FH m ""d was tie 

F^.2repre»>n/sasemi-fllipac,whiohbrepresent«i wfety-Umpin 

bv a semi-eUii«8 in Fig. 3, these bothTiemg m combnatiWily 



■eUip 

front of the stiLi 
XS in Fig. .2 



Fig. 3, these „ - 

1 plane ; but the lines D B and 
:«preBent aemi-eUiMea, which 
plane, and which have to 



• J. i I t. 1 will- IK'lii.ll^ IfJ Ul" •™""ll '" 

^i': ,t I,.;. I.. 1.^ I 'iOistlm (ffound 
/77«* 1'^ 'f "■",",1"' In' Tf." «mi-^lTlP". 



_ _ _ plane would be a parabola. 

ir^^^l to obtain the perapectives of circles 
and other curves by finding pomta and drawmg 
curves through by the eye ; but m the prwent case 
it happens t^t the aies of ths perspecliTe elhpses 
lirEe very "^7 t°^^' "^ ^* .?" '^jf"' "^ 
iT,ln,wn with moch more accuracv than by mean; 
M^"^!^^- take the ellip^Hir^ 
vertical linea at H and F are Ungeuts to it. onJ i« 
■™™tit«l bv parallel lines m the penpective. 

„itoB l..k fro- ri,..5 1? Tf- '^,Ji" 

^ » " "d' sriss s°5. S- i- s 

the major and minor axes oi '-"^'r'TTi- -.■.■ 
' -^r^' W 7 Hinol to M K : tiwc lar *J** 



EW in Fig. 2 wpisiearia a sSBi-cucle, and iia 
perfective is the ell^ EJW in Fig. 3. T^e 
hyperbolas N A, £c., ad DA, kc, an most eoc- 
venieatly obtained by Mana of point*, us, although 
not difflmdt to And tbiir axes, aiTmptotei, tc., 
it would be laborfoti* nd tedious to do so. 
In Fig. 3 I have shown wock u«n Oan, wiOi 
"Mnrono's" conditioD*, SB aitUwtnild diow in a 
picture ; but I have dcoM M to Indinte the 
character of the line* the moia il— iV- ^w tro* 
point tram which to view Fig. 3 ia«alrwran-taatbi 
of an inch in front of the point P ; m that if tb« 
picture ware diawn to a soMO twoa^ timea aa lam, 
the proper viewing point wonld orsn then b* ma 
llin. oS, and the portion ineludud in a aisve 
round P of about 30ia. diantstsr would be at 
much as would be comfortablj nan. The Vati 
shown on the floor in Fig. 3 an paisueutiiaa of the 
linea DB, EW, FH, and S N, in Fig. 2, as no- 
jeeted down nwrn the floor, and are piu in M lixelj 
to afford aaunnce to the orliiA in ftiiiig in delaila 
As to the pattern* spoken of by " Uurano," «n 
if it were more precisely deecribed, tho drawing of 
its perspective could scarcely be given, except imai 
a scale far too large for Oie pages of tlie "B.SL"— 

[52173.]— Invlafbla Oambartton.— The m- 
periiaeut flnt described by "B. P.» to iUostnla 
mvisible combustion is one of the nuwT lUteowfes 
due to England's neatest chemist. Sir H. SinTi 
and was the result of an experiment with Hi 
safety-lamp in order to asoeitain the limiti of tbs 
combnatibilily of gaseoos mixtiUM ail oaal-gaswi 
air : indeed, mvisiDle con^oation ia the i iiilmlini 
of the Buist r«marfc»bla featnrea of VbrnVm 
safetv-lamp. It Ae arduMiy minor'a Davj n 
supplied with a coil of riatinum, fixed, and Ot tti 
size as described by "It- P.". the platinnm Kil 
will teniain iseandMcent after the light of tb« wick 
is extinguished as long as there ia any hydtocaibn 
left in &e lamp. Tms phenomenon is of intMB 
importance to the miner, who, when in the did 
and, by nuoD of firedamp, dawgntma leoMMi f< s 
cc«l mute, findi faia lamp extingniahed, hot Isaihl 
the platinnn coQ incandCMsnt, and giving itf 
sufficient to permit hi* eocape. If, '-^iSirad fliM 
wick and spini of the lamp, a cylindeT ot ommMi 
ia subnitnted. the rsRlt win ba th«Mme,wS^ 
additim of the ahalation of highlv odoriteM 
vapcor. If cat of tnrpentiae ia natSTuLViiibleff*' 
burtjoo ensues, mweeoanpkaied 'wifli tho iw» 
dMccace of the platnrani cofl, but ptodnoDg AM 
column* of vapoor. By Adding *^riftli« ffff* 

niL be obtained. The tnatancea ot invUHaea» 
tuui.u.atdtwiibalby "R.I>.," andthoM|i<« 
sboTv, are fsr mem foi hablo thnm thatdMottrf 
bv Mr. Flelclwr. and known to Ur. Ib^oAk ■■' 
k-iben foi nar*. I Aonld b« nlaMMtokM' 
fn~a Ui. FMctet if fa* hM My "wilww c( 0* 
nvxian* of inviaUa gi — ana aonBbMtiaB,ai«MAi 
.'vt hv u.. a* tkM wMld ahMraw II" 
0t nir) in ii ii Mi J by ^h ■in^"' 
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combuBtion, In nrdinacf visible fombmticni the 
itone of hydro-ojiidBtion IB coIoutIbbs; itiaonlythe 
carbon atoms set free iLad incuideaceut irbich give 
the liebt until it is oiidiaed. lu the action of 
Iii™ibl6 gaseous combustiDn, I boiiBre the carbon 
ia set free u carbon monoxide, and " ~~ ' ~ ~ 

„ F.CS. 

1.— Ihavoc 

a tiible 01 l^ir George yhnckburgh, given in Dian 
"Meteorology," — ^ -- 
/t and h' = barometer reading at upper and lower 



•^^•J^o ^ 603-8 feet. 
5al_^^lM-0 ^ „^.. ,^j 

foaifiao— Saturn.— The brighloBt Bat. ig always 
Titan. The othcn are diffioult to ideotih becanse 
of their changes of brilliancy, but are not of much 
consequence. lapetus is sometimea bright at 
W. elongation. I have seen the crape ring CToaaing 
the p'anet with Jin., and in the Aher.' with 4 ' 
Why HOt reduce objective until crapo ring di 
appears ? You would then know smalleat aportu 
at which it is viaiblc. Clockwork helps delpction 
of details by keeping star iuthofield.— u. J. Ryan, 
Vontnor. 

[SaiSii.]— Batnrn.— With regard to " Aziola'a 
luestiou ff the cmpp ring, back numbers may 
couaulted with profit. The Hav. T. W. Wabb, 
his delightful " Celeatial Objects," remarks : " 
has been well seen withaSJin.achroniatie by Itosa: 



withm 



larger, if good, is sure to bring it out." Pcoctoi 
says somewhere, a 4in. aperture is necessary 
Qamoid (Ekoush Mechanic, Jon. T, IHS\), linds 
crape ring "seen distinctly in moonlight " in 



Yet another 
I. Calver, complains (March 
the crape ling dis- 
■ — ithin Iiis grasp. 



the clear . 
ent, armed with 
na, 1SS3), that he can nev 
tinctly, though Encke's dii 

Surely in these and other cases ejesight and expen- 
aura is well an aperture nmat he taken into acGount. 
I well remember, through the kindness of auaccom- 

Slished contributor to these columns, gazing nt 
atum through his oobte 12iii. Calver. His 
Sractieed eye could detect crape ring, £ncke's 
LTLsion, and all, whilst to my maxpeneneed eye- 

[52I93.J— Teleicopio.-I am greatly obliged to 
Mr. Fraurs for his kind and lucid reply to my 
query. Will wait, however, until I get a larger 

tiperture before obtaining compound eyepli 

Akthub Uee, 



h token from the 

forehead or other part of the patient. Theee 
Tory different from the indiarubbcr noses recf 
mtnded by " 0«."— W. G. 

^ [S219K.]— PirinB.— If you wish to gain info[i„ 
turn about firing stationary engioes I would 
ncommeud vou to read " StaSonary Engiot 
Driving," by Slicbael Beynolds, puhliahedhy Crosh] 
IiOOkwood and Co., London, where you will fine 
the luhject fully treated of. and in a most proctica. 
maimer. •'Locomotive Engine Driving,'' by the 
lame author, contains equaUy clear directions foi 
filing locomotives iu the best and most economical 



by the 

— Mt-CBiyt.. 

[5210ii.]— Omamsntal Flower Pot».— In 
qtiary on page TiS, the word " ilry " was omitted 
after "mould" m the fourth line, which is, I 
lived any infonaa- 

[62200.] — Tacunin OanKeB — Contlauoas 
SraksB.— niieu the automatic vncnuin broke was 
introduced upou the Midland Railway by Mr. 
Bandars, vacuum gauge8;ware placed in the guards' 
YBAS ; but these were afterwaras removed by the 
railway company with a view to obtain fewer parts 
and greater simphcity, the result being that efH- 
cdency has been sacrificed. Major Morindin, when 
lepoTting upon the coIlisioQ between a passenger 
tnin and the bulfer-atops at Northomphin, April 
3n1i 18S3, stated that it furnished " o strong ajgu- 
tnent tor the necessity of plocing gauges in the 
euards' vans, so that they may see at all times what 
iM the condition of this contiliaona brake, which is 
wrtlcnlarly liable to become uselsn when nmning, 
Di the Bvent of a driver diiregardiiiff the roles.^ 
:nie diracton, in aocordance with^S report, and 
alio in Eonsaqnonce of ■erenl other caaei, have 
isdend that vaennm sangea sbaU be placed in the 
vans irithont delay. These gauges are dii^lex, the 



left-hand side ahows the TBCvnm maintained in th< 
brake pipe, and the right-hand side indicates thi 
... 4i._ .-.. jqJ above the one piatoi 



plocad under the van itself. Any person riding 
a van cannot fail to lemember the words of Colonel 
Rich, that the efficiency of this class of brake is 
materially interfered with by the leakage bole in 
the piston head, for the new gauge* show, what I 
have so often Minted out. Uiat the moment the 
brake is applied the power begios to leak away, 
and that it is all gone in less than two minutes. — 
Clehekt £. STREmm. 

[r)2'i{l4.] — ^LonK Fendnlom Olock-Oaae. — If 
clock-QUe stands out from the wall, and on the 
Qoor, it would bo difficult to say why it does not 
give out the sound of the bell if it is struck. Are 
you sure it is? The head of case ought tniJraw off; 
usually a batlouinsidecase. just undersiio'cloch. 
fastens it oa. and is got at by opening the front 
door and passing the hand up inside, tint the head 
off, turn minute hand round to abont OD> 
past the hour, or twelve ; Listen it clock strikes, if 
it does, then b' — ■— -- •- — ' ...... .. 



Boing). ] 
tsSel 



hand obout 

(and have the clock goi 
head on again, listen if you can hear it st 
putliug your ear dose to the ease, which yoi_ _ 
you can hear the dock tick) ; should you hear 
striking but faintly, I would advise you to have the 
sides of clock-case bead cut out. anil fitted 
and fretwork : the sound will then come ou , 
tore to say. If you cannot heor any strikiug when 
the head is ou. but con when olT. look to the 
hammer : it may catch some port of inside of head, 
or the bcli may touch it.— X. 

[.12207.1— Boring Cylinder.— If your cylinder 
was I'nth higher from the bed at one end than at 
the oUier. then it would be impossible for the lines 
to show true with the bar when the cylinder was 
carried from end to end, as that port which ia being 
cut is, as you say, always at the same place ou the 
bed : therefore, when the high end comes to the 
cuttars they will take out )',,th too much at 
the bottom, and leave the same amount 
too much at the top. When doing a job 
of this kind it is absolutely necessary that the job 
eliall be iiarallel every way with the bed. It iom 
not matter much about the bar. If it was lin. 
higher one end thon the other, it would still bore 
true with the bed. It is difEerant when the job is 
tixed, and the boring hood slides on the bar ; than 
it does not matter how the job, or the bar. stands 
with the bed so long as the job is true to the bar. 
How did you try the lines to see thatthej' 
with the bar ? Colliper from 

ing, with a pair of 'Jennys, „ 

scribing block? Roth of these ways being prac- 
tically alike and had ; as if the bar is bent, it 
throws the job just that much out. The only right 
way is a tool, taking the place of a cutter, drawn 
to a point and bent to suit, so that you coo turn the 
bar round, and thus check it as it it was 
cutting. Now, if you used a tool like thi 
showed all right at each end, your job would have 
been all right, whatever the scribing block showed. 
If the job was all right, the only way I can see to 
occount for the scribing block showing wrongis 
that the bed is not flat across. It would be all 
right ot the back poppet end ; but close up to the 
heodatock ^ ou will find old lathes worn all shapes, 



while stand - 



actually 



Muaii 



le holloH 



Nov 



block at the unworn part of the bed, and 
then tried it at the worn part, and it that port was 
hollow, the point of the scriber would of course 
hang down, and show as if the job was high that 
end : and the further the scriber was out to reach 
the centre the worse it would be. Vou should 
have run the job along, so as to let him try from 
tbe some place in the bed, each end ot the job. 1 
have been for months on this class of work, and 
never used or heard of using a scribing block as o 
check, 03 it would only be o chock vertically, even 
on on unworn bed; the work may be out any 
amount KidewB}^), and it would not show it. You 
should have got them to let you run o cut through, 
and see if it showed parallel with the lines. — 

[-52212.1— Bngtneertiig School.- There ia a 

?ood school for training engineers held at the 
Crystal Palace, where o young man would get a 
good practical insight into all the branches of the 
proteesioD : it is called The Crystal Palace Com- 

't. School of Practical Engineering ; Principal, 

Wilson, M.I.C.E.— T. R. Si.tTOS. 
i2'2U.]— Slectiio FormiUa.— The determioa- 
ol' the attmctioD between two coils is not such 
mplo thing as Mr. J. Crocker seems to imagine, 
is it capaUe of being expressed in on algebrai- 
cal foTTunIa in the general case. If tbe coils ore 
upon the soma axis and parallel, and not vary near 
each other- say, not less than five or six times 
their radius— the attraction is given approximately 
by the formula — 

r' C, C, ^ ' 



K?-'. 



smaller Coil, and r the distooce between their 
centres. If the coils are on square framas ot side 
parallel planes with distance A 



If Mr. Crookar is pretty well up in mathamatioa, I 
should recommend him to read ' ' Electricity and 
Magnetism," by Mascart and Jubert, of which 
there is now an Enghsh translation. If heilnot 
strong in mathematics, I should advise him to 
devote some time to them before doing praetioal 
electrical work.— Nasiu- 

[5221T.] — Baaaoon. — Some notes do not admit 
of o shake, others present difSculties, and the reit 
■ id easily— all which information 



good one. It is published in two parts— Rut I., 
Informaliou ; Fart II., Examples of same. It 
costs, complete. 3Us. The pitch is altered by having 
odditionol fiat or sharp crooks. The reeds aia 
softened by scraping away the thick pact ot U« 
wood, about halfway between lip end and the first 
wire bond. The cork is to make the tube air-tight. 
-F. D. 

[.52218.j—Uadi0Bl.— Does" AsBistanl"tael the 
effects of a Httle pleurisy, with which congestion is 
often complicated ? Similar etTecta in my own can 
the doctors spoke of as caused by pleuritic adhe< 
aious. Mustard or turpentine relieved me atUie 
time; but though I only feel them occasionally 
now, I know they are there, ond do not expect to 
get rid of them.— H. U. 

[.i2-il8.] — MedioaL -There are few trifling 

pains in the chest wiJJs. When unassodated with 
constitutional disturbance — e.g., fever, loss ot appe- 
tite, malaise, &c. — they are generally due tointer- 
costal neuralgia or intercostal rheumatism, and 
quickly reheved by the opplication of on adheaiv« 
plaster, of which perhojis belladoana is the heaL 
— M.D. 

[52218.]— Uedloal.—Asnstont is evidently suf- 
fering from B little pleurisy of the right iddt "' 
means of core are to get his system int „ 
working order by means of plain dietary, fresh air, 
warm baths, and ciardse. Fresh ' ' ' ' 

it possihle. as all lung complaints 
of that. For local applicatir- ■• 



ipply m 
plaster i 



rough h 



t withti 



Hia 



lustge^ 
fricticn 



rait. 

[.ii223.]— OOTorinj Sharp EO^oa at St«aL- 
How would "japan " do? There is a varietf 
that dries in a few minutes when the oriicla » 
made worm. Any varnish dealer keeps it.— Nmr. 
Dob. 

[^22'27.1— Vaounm Brkkea, L.N. W.B.— Ther* 
is an automatic brake fixed on the middle pair ot 
wheels on the brake vans ; whilst running, the brake 
is kept out of gear by the driver mamtaining a 
am^ vacuum. Should he fail to do this, or the 
ti-aiii breaks loose, or the pinea disconnect, or a 
leakage, the brake goes on. The guard is apprised 
ot this by tbe falling of a lever, which seta a beQ 
ringing. The valve is for taking the brake off by 
lettmg in the air. There are gauges in the vans whioh 
let the guard know tbe amount of vacuum. I do 
not think it is the some as the L. and S.W. ; it ha* 
been improved lately. The piston ia the cylinder 
works irith a crank instead of a ratchet wheel, and 
the cooches ore provided with a lever to shut off 
the brake connection shoulil it tail or run on a 
foreign line.— Roe Roy. 

[52228.]- Electro-Uarnets.- 1 : soften, y«t; 
2 : horseshoe : 3 : round ; 4 : no ; 5 : yea, no irarte 
space.- C. Wbht. 

[&2231.]-SeU-Clo8tnff Door.— I bonsht at the 
ironmonger's a cheap contrivance which worfea 
well. l«o leather atmps ore inclosed in a coil of 
which is compressed by pulling oppo- 

■ -nd ia fixed to ^edoor 

inches from the hinge, 
and the other to tlie adjacent framework. A more 
perfect and powerful affair may be seen at work in 
almost any public office. Doors which close by a 
slant in the hinge- joints ore for o private houae M 
.._...__ ■' Chemicus' exclaims "Ho 



snds of straps. 



„ anything. 

weights " ; and I agree with him, having eipen- 
._._3 — a ,„ .1 imashod toe*. — 



good 

■nented, and narroVly escaped 



IS.]- BoUbx 'S««&. 1 
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ironcsB TO cubiiebpondentb. 

OnuRT BuIdUiidii Id fni bt I), llnrliiiy ' an i>xc«'iliiigly 
MrltT iimbkRi : '>ii1v ilK ii..,It.. li,4|» yuu n >{i,d dfid 
III i>.It>i« It ; to t«i by y. F. lliilUikv und U. Mw'kur. 



AKSWERB TO CORKESPOHSENTB. 

M h' aUrrard H, Ot EnnOI 



•/Jk Zi>iii.i'>H 3 









r utidiia mo bi> puirluianl, or n-pb* RJiing 

•It qwitiuD ttuViiw liir cdiuuUutinl iit miviiUHc 

-^, , iiiBiitfwvn'dtliruiJifUtlirpuKt, tf. Lt-UnxjieDt 

Id nrTHHpmilt'iit'i unili-r mviT Ui tlif KtUUir, w nut fi'r- 
WHiM, Hnil tliF unm u( cumniiuiuli'nU uc Dot pvcn 

to iDqullPm. 

*,* Alti'iiliini !■ «iji<?rliiUr dn«a to bint Ha. 4. Tbt 
n« d»uUil tu Ipttrns iiiutiH. iHid irpUva 1b nuwit fm 
Ibr (rami *•■■!. uiil it in uii laic tii imiipy it mlh qun- 
HiMii nwii .f Jii' in<lu«liilalan>->»lili'hut'uDlFutuuli- 
iUbbI iBb'nvi, «ml ubirh, li oni HdniniKinnita in tbem- 
irinni kwl t-i rrplirc wlilHi nir. 'ilir "HiipcnnT tiiile 

Uia, nwl *t' umn nuc owlrn wUl'stntt tbrnucln* ul it. 



U.ltia". -- 

»« J.W •! 



Walt. Sni> lll'iUT. ' ll! 11. 
i-.K. U. T.T. oinmr. 
tita fto-nil M'lrtntKi'. 1 
liiiw. Iiii.'L-uiia. -K)<'Ki|tiit. 



ikIII. V.JI.Iiiirriiii. 
..!.- .V Ihi'i.b'.l Ainii- 
. K. T. A. liiltw. - 
I. .V. IjRlil.- I!im.- 
/, K. (XFi'n.-AniB- 



irMiil*niirii.,MniiMHn' Iliill'nHnI, KC, 4ii., wuuld 
W ■ fuiinl<l>' hii»k. Y-uviHiiKiltaKliiniyTiiluiiblu 
Mlmiif iniili'- .u tlu- mlJM Ml V<il. XXXIll. p]>. 
Ml. '»»'. 4!0, Ann ; Viil. XXXIV, |i|i, iU. K. xi, IHU 
««, JM' Firrti. ,11un< ute a nrlily uf rin-lrii- 

Vnl. XXVIIl 1 IT iiir iii^tnml dmrti.iius p. v.'TiiL 
XSXV,' Awt" w . iViihln^ iiinin riiin ii f . net 
111 ih>'<-)t:iiii l-uikl-T. uwl an aniaimr ranwl liii|a' 1» 

.i<v|iiin' rwu luIiTiiMi' rri>>l'-i> no witlunit luui'li labuui. 



ST 



> '.Lrn^Th dh9> in^v^ 



J'.S'l -^^J; _. ._ .... 

i:iiki:.;i .IS laaly-i-. Tbf- .tA L.f\T -jiii i-±l 
li>At-. i Bi^aliR^j •i«(jt ipi:-. ^>Fr— i-.< :i «_ :id 
aiiu-i-}i)»T. . ai:..! T ju* .II* lUbJ «f :L • j:>^ nii^tr. — 
lij^' .:i:. 'nri'ii a »ilE i* iij' ^li^;. TL'.h at? 
IilaU. -iTUuJn- 'll ■lluiil.i— K We IjiL i}^m 

UVM Hi-l. < ).ill .4 IiUttT; thu i' :1.T -i::.!.;*-:. >!•. 
anrrf t."Uu'VVn"Lirt«»;k. -».A P. Xipj-r-i 
''Mi&ui 'jI Iirtmir." tiiliBs U'i i'>., l,.«tin. 

N'ia--.b-4. In lAiiiL,- Intu ib.:ija s.i>-: W.--.I t- [..: 
la'.'i tliv •. iblu -4 M t-j unktlit vii-l d- :>« A- T '.'.i 
V .<il-., »n1 tb'u> ijdtr oni)- 4 *inill td^^' ' i '.i.- 
tn-i..y'' •inf. but :Lat ■sk<'* tiiai. jcl t]..p' i-a. 
•laa'itiif Uf mA ivra Um fun di-rii'i-.. ityri-iL- .1 

I jiMn.d, vl^ n thvfuJJaiDQiuUui ir^burli-r' iuii>-l. 
— Tm.i.e. i:]i<i>n'* id^jBtontdi a-ji- iUu'tnt-iliiDr. 
Ai. Xu. ^''>; 'lin'itiuni iur makla:) uni .Hi p. I.V. V>. 



-.L* 1UB*. Irot Ibe upper ntnita, »jy, in thj wiU 
l^ijai^A up by the vind. ood ftvb uir i:tkiM ll 
fIitv. ur, a: Icaii. min^Ut vilh lb?in. It i> -jbIj 
tuiKd. « pnctieally rloiid. T»*t:lii that Che gv-r- 
uail'RTaly aixtd. Hee aDj work oa "PLjifi. 
i:L.I-.r Lad:! EatL»m«e, Uilfu-->iun, and Miilu.'i 
'™--5. -FiiTTiin. Periiapstlwial-iiminuBii.Qiv.iu 
lOuR vawr. Ygn nn gvt aait«blc nunxanrK 

D) tlid n.tt tbiali it miuld tw adriiubli^ tn piviii 
banilbwli ii[ tb4 an, if yoo intend ma king > bu'i 

in tou mucli i.> 



u bolaBii^ in >> 
>I, J. 1'. 'A|ipll-dtnn ■ 



, M>i C'nitrWyy I 



__. ntanp. 6»). No. 7«. Itucut 

arhrLi.- TUbbh.'-J. 31. JoKu. Yua do oat v 
J - K»il ■■ (or Ihjt. TTuu «ill Hnd itfTrTal mrtlnd. 
bvk vtflnnt.-.. 8e«p.W7. Xo.^i. Tbf luul it 
ft td ban and tue vitb t-jTbowte uf r<>d>. — Tii 
('h:x>. 0.0. iWbjr ttmibk TOuniFll to cib'ulatr tbi 
wlvn ^'M riD boy a Nuk of aluKv-t an/ >fi:<>B': -^ 
■Inl'.i. Wi. lunno; iii[ard_ spaw to :i?U vou kx 

dfirilTiIinDiiMteT'liVK-iliw.)— X. Y.X. liV.J.ji 
kuovufanr. ton vuuld flnda gi«at dr-il a!iM: t 
tniriM* in IV ttcbnitil JonTBala, and sbiu: tU >ki 
Intb-; .'Vak.'I'';;"!!' of tbe balitotiiia of :eBnIAnl 
ti'-i' ; but TDu da not iodlmte tb« natan vf tbr In/i 
0l.i!l-iD n>«]Hl.)— DuKiLii CanTTAf H. 'Unnin an 

tbe elaw known as 

VvuLd nV»ft-aT]]y blvpTtlr 

AOy oS tfi« Laiv« to 
i|iK>tliin. 



I. amj am 



illii 



irobablr vblen Ti.oU kiif tu I 
' TT dedrion nioU tcubtaiiK 



tiiNi. II Tun iaiic tl.ruuirh jiiai Iqck niiuib-'n— Xi>. 
L«4x. fijr u-;aiKi-. tuu ivill pnibaldr i»1 in I'L.^. — 
U.B.II. iA...T.,UH,V(il.XXXir. .^n-«..f-lni-inr 
liin.-. -UxMi \\-i.K'. -v.- .la nut i u.. I., i-t^.-lu. .■ 
Ih'iutH?, and kLiiuU think juti ut- an jirr livl^l 
tr-im (riviibf tbt. InfunjiatiiA -j^ a !■ t^ r. I'it4r« yi>ur- 
r-ILid '.-Hii— ; but ll TiiQCip.tui-'U.l.l: philliknn'ir. 
-H. IllU>i>^'Kl. 'MeBH- vul, J. Mi-muii. 
, En<itu|li lim bei'ii raid allied}'. ■•■ think. - ••. ll. A. 

'IJii; uirunoice lAtiuunr in vbiiHi tl. - biiiUinf v- 
iiu-aiiAiniublyfitijStr Lave i<atu<.iiiinj tiM]- ji ■•nn- 
iiiunhauiil mthi but.uftvr all, nut ii.tvl. con Li' drniv 
uitii.iLiFU'iidTlwb«iMBMr:rn.iai:i(urlii>p»i]ii'r:v 
tbun yuurr ba>— [hi», uf cuuim'. pt-uiiun,( lluu bv la 
buutiil tu'luiupalri.aiidthatll UDiityuii.whu. ha\ini( 
ubiiiiiifd |Mw.iHaBBtali>vmit,aii:iii'.(KvUniriin iiu- 
pli'-d iitidttai»iidlagtuii:>pair.l— Yul'lii.WiiKM.wBh.iir. 
,Tlii- I'XErutuTr- ilu nf>t B^n tbr will nuly ih.. tntatut 
noil lilt Iwii witDAiwii. ll you apiiii.'lu.'n'I aUT unfiiic- 
u-a-i'-ii •Jj'HilJ BdviR' ihe u*Utui tu lodr- tbrwiU 
with Ilia Milli^it'ir, '•! at bill Inukor^ ur In Ilu.' biuidx ul 
wioK n.«]ic"tiibl>: diHinlemitcd pwion. With ivsitnl tu 
tlu: ifiit. )■.■>. J^aOf artk'lH on mria^iv nunlinir 
iilimn-'l.lii YiiLXlV.|ip.Ii»,auil,i>fli>,andrut.XV. 
PTi- H^i ]»i :Ei^. Tlwn> u abu an Amvrii'on biKik I'n- 
(iLl«l "111- l^anlwi,. Funltr'a Manual." ly I'. 1>. 
llHKlnn. i>iibli-b-l>r M. R VTtlb, 3>!U. llruodwiiT, 
>'«w York, which jruu nii^tpaHiibl]'b«abb>(i>iil)iiiUi 
thnnizb TrDbnii and Oi., uf I.IHlimti:-bill.' -. 
T. j!Hiij>.b. '.!■ il nut tbatthe muii-alikr b^bi'lM 
bfkl uBilvriwath. the uppn nnc appMiri. tu lir* «h~n ' 
tiif und"T imv ill aUuvid tu fuU.j- AiikKH J*ii>.ii. 
(Bvtti.cl-uyil ; lut run ran nuk* It by dl><ahiii|r ua 
eiuui-vandu hidf uf^ubclliHS ami a •inarta utanuuncr 
ul N tuiiiD ia l^K a pint uf rrctitU'l nv.id DUpLUia. 
Cru^li tbp (nuna, luix in ;i Twttlv. and put tutu u vurm 

liiut but; plan.)— KtTA. (Yuu Bill ijnd ilm- n-ply 



uid HI' tvally nnnot aparc half a eolnai — , _ - 

ind vxIiU'tH.)— Edit AID U. Biriuia, ilb) li.eolo 
£ii-jl : tiftc ia no doubt the CaauB wu ittilrd in •»» 
■ray ut thit nmnril.;— P. W. B. (Xjl IStgil in final 

bK>.iEii.' (In type,; 



NOTICE TO 8UBSCKZBEBB. 
CHAHaES FOE AOTEBTISXHO. 

TUrtT Wi^rdA .. ,. -. ..!■ 



itaoe^xoaoc 



loialUc UluairatliinaunH'piir.iii'i-i'iviiutiKprr. t, I^t 
HOh ta rjiiiiui, and wlii'n anxix'rins c|uvriva put the 
nmbtn u wiU an tbr UUm uf tlu- nwrira tii wblrh tba 
HptiMprtiT. 3. NoFbHivTii nuuletiicifui'itinRlrttcn, 
aurrfia, or nplln. 4. Ij'ltvtn ur •lunim anking fur ad- 



nil. i—Itp.u. i.^ pivfimiuDid woubl Ml yuu ia u 
at, or onu of Ibi' dniiHn. Wu du nut think 
M Hoyttaliw mllf Hitl>[«lory lint nl 



uiid llurw. 

.buut It.)— (iriLi.lAl'HtJi. iNuthi; bat-k paip- uf tbv 
(u. tur Kar. V, A bMUdy littK-buuk ia lEUnbr'k'ih 

publiakvd by Cunaoui' ---* ' " '-' — ' ' --- — -* 

but yuu will and M 



TZKHs OF snzscsmioH. 



Hiu>«i-ri.il ua p. tti of tlw Hiniv vulan». Tbr funw 
hbuiild ta^ flin. Iff Iw ; tlufbunitrB l*ilb«ruT any iniud 
.l-vi"- I'Hn.Ur uf ■'UuiuRdnR puiullln ull.l- P. l'. iUu- 
BM 1 I.I . ITbE <|U«y If in lou Iniirtal tMtna. YuB can 
Ki-t HTi hltA frinii inuny illuMratiunh In bivk vulunioit, 
amltln'nlfanydilfiiniltiii ------- - --■-- — '- ~ ' - — 

iiM.;.-jAi<r 
piirauTuphl 

invidil to IhA tht- wuDdirful uui-: 

iH.i' p, B. Vui. Xll.i IllM pp. 4__. _. . _... __, 

XXXII. Any ui tlu: uwul ciuiufI* or nUee* will du ; 

liut ihi-uit ul Uriiwrannutlii' hunml - -* "- 

tutd ■■jcprtiirw-, ,■ -J. X. IVf'b hai 

out tliai ua H ruk' vurnadit- ' -" ■- 

i» I'lHiiidy w< tliey ma b 

buK au'^.iun.i' ..I gmulu.- a-, 

(^iniuUlMlaiiinaiia|i> UUUI.V.-UI utt iif tninntlm'. If 
aitKl— >if till- nnt 'lUulity 
xtiithalKiblby tlu-ilMltTi. 



jS^HSftsTtbf 




irVMni^i will hvii 



ni iihiihienphH' iKiiiuilii, 4nil ll yua ilu utitula tlH-m 
uf mwl 'lualilT- tnry will prubntily iir4 ininv Ihjn 
tbp iiuniah nwlyiio-piui.'d.) .lluu'-iiiuii. [It laaDs-l- 
niata]W X* 1-mv tbi- dirv but ; but thiT hboulil ■-' 
wi-tttil tim. U niy larn.', wi-t thu>uii|Fluy. auiltl 

"wrt" it lu br inwi'raluid lUiiip iiU onr.i-J.T. 
l^iullilxin. lAiliI niitiT. and il tlu'y donutnil t] 
nnA UkinK t-i ]>tin-a. Vuii will Und full dintban 
haik i.iiiinu't. KiwiBii i-uknY. (Yrm thiii In 
I'liir-tuin'i-dar ii mklMimnuT u thi- iuil|ial».' 






t lAlt thv •■rvinul |:i 



Thzoat Ir^AUon ftnd Oang'h.-'Sorrant ^ 

i""tii!t*^"'iht£r '231'^tK' *-'**'"™>'»'^"^''v^''i 

ClwiH^il"\l hfJuDH. ■«w'^«iT^iisi.*Svi*ti!r>^ 

B.n..n Hui (■>« Uf nl»,-VHn fUurg|i7%u..>Mi'-:ii 
M i> , MBhir nyaidu u IM Mu^dnl TBiuai u^ i 

HoUoway'a Pill* have uany rampfOtors. tiijt: 
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K. C&ILL0I'8 SESt. 

THE two fisrurea annexed to this paper will, 
I think, beaufScieuttoshow the general 
fnatarea of the reat suggested in M Cuillot'i 
pamphlet. The present form ia on improve- 
meat on a more complicated design, ori- 
ginallf devised by the mvetitor. It nia^ bt 
OS well to state that the rest ia not a men 
theoretical arrongoment, but iaono in actual 
nae, and proves equal to the work for which 
it is designed — riz,, the placing ornamental 
drills ana cuttera in a proper position for 
the ornamentation of ellipses. Fig. 'J, I 
think, will best illustrate the plan ; but the 
ellkitic chuok represented is not liku that 
ordinarily used, and is probably one like 
that described by Bergeron. Into this, how- 
ever, I need not enter. A, is a cast-iron 
support clamped to the lathe bed, and needs 
to M substantial, as it has to carry the whole 
slide-reet which pivota upon it. To my 
nind, this is the weak point of the in 
tioc, as the rest is a heavy affair to C 
hong as it does here, with no support except 
at one end ; but as the inventor is the better 
judge, and fluda the arrangement a prac- 
tioally good one, I am scoieely justified ir 
denouncing it. The rest is not pivot«d 
direct to the support, as will be seen i^ : 
ferring to Fig. 1, which is a reduc. . 
drawiuK, quarter size. The plate B, which 
ia circular, carries the rest attached to it 
bv a slide moving in Y's to allow it to ht 
adiuated nearerto or further from the work. 
(Toere are two other drawings in the pani' 
phlet showing the slide which I think will, 
however, be suSicieatly understood without 

The front disc, to which the rest ia thus 
damped aecorely, turns upon a oentra pin 
in a second circular plate, against the face 
of which it beds fairly. This bock-^ate ia 
lettered H in Fig. 1. The plate H has a 
racked edge in which worlra the tangent 
acrew whico is fixed to the front plate, so 
that a circular motion is thus given to the 
plate carrying the rest ; whereby the latter 
may be accurately placed at aoy desired 
angle, causing a tool in the holder to 
assume a radial position. Aa the reat ia 
often so flitooted aa to prevent the use of the 
ordinary handle to turn ita leading acrew, 
the latter is fitted with o. bevel wheel to 
sear with one working at right anele* to 
the screw, to which a handle maybe ap- 
plied when necessary. I have sent these 
drawings and brief description for the sake 
of the &w who are in the habit of doing 
elliptic work, and who can judge of the 
merits of the invention better than I can 
myself. There ore certain calculations 
necessary in order to determine the exact 
amount by which the worm wheel is to 
advance after each bead or device has been 
cut ; but in order to explain these it would 
be necessary to copy some elaborate illus- 
trations, and I think that if any one feels 
iuulined^to go into the matter, he hod better 
procure a copy of the pamphlet. It is 
called " L'Art du Toumeur-Tabletier," and 
ii published at Nantes by M. Th. Vcloppe, a 
la Iiibraire Sue Jean-Jacques - Bousseau ; and 
at Pahs hy H. Saudry, Libraire Polytech- 
nique. 15, Bue dea Saint P^rea. The price, 
2s 8d. 

The author invites correapondence, and 
indeed anegests the advisability of more 
intercourse oetween amateur turners. Foa- 
sibly he would like to join the Amateur 
Mechanical Sodety. His address is 9 Bue 
Cambronne, Kantes. In the early pBgea 



of the pamphlet is anoh ft speounei 
* ''nlooea boll turning aa I sere: 



TOL XXXntX^-VO. 97B. 




before saw, and full details ore given 
for exeoutiiig a similar one. M. Caillot 
has himaelf completed such a boll, which, 
OS I cannot copy, I will describa It 
'Ma of a hollow shell of ivory, inaide 
which is a star of six rays, upon a cubs cut 




out of the same solid as the l>aU. This, 
any one knows who has tried it, is work 
enough for a man of ordinary paUence and 
extroordinaiT skill ; but this is not one half 
of the puzzle, for there are hanging about 
the big ball and linked into it six other 
aiTni'liir ehsUa, forming I think altogether 
the most marvellous specimen of a turner's 
akill ever executed. The ordinary Chinese 



balls are nowhere beside auch a specimen aa 
thia. Of course tooli and templets and 
plugs of various forms are needed, all of 
which were made aa required, and, I may 
add, M. Caillot discovered for himself the 
way in which to cut out these bolls from an 
inspection of one of the simpler ones in a 
turner's shop window. Even if the gentle- 
man in question were a professioual turner, 
the execution of such a work would have 
placed him in the front rank ; but being 
engaged in business whioh leaves him little 
time for lathework, his skUl ia the Uiore 
wonderful. If this ball were exhibited at 
the Mansion House this winter, it could 
hardly foil to bring due honour to the 
workman, and the introduction of a Foreign 
member would be a graceful act on the part 
of the Amateui' Mechanical Society. 

But if I were personally asked to attempt 
a similar piece of lathework, and had the 
reqni8it« atcill and appliances, neither of 
which I have, I ahould most certainly de* 
dine with thanks. It ia the sort of job to 
be executed oucc in a lifetime asaguocantee 
of capability, and not to be repeated — a job 
who has tcKj much leisure, 



some of, these "boulei agrafees" infiergO' 
ron's volumes, very cleverly executed, but 
not as complicated as those now described. 
There was, however, one particular detail 
which I certainly have never aeen in reality 
—viz., uacrtof star with all ita points or 
rays reversed — painting inwards to a com- 
mon centre. Tnesa, too, ware, t' " " ""~ 
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•Tt^b. tz. -1 t;— ^T ;i tet=it lie iieaTvst to 

. =>:iui r«szi.-e u a^■•I eiac^f a linue 
=i3<. I :^^^i 1 Ban ki to wo^ to oopy 
-iL^-c'* i;*»ttt, Ii Hill b* an exer- 
f u l1 iTuctf •lo: TithoDt iu own ad- 
:=i?i*. 1 ,r:y i.-r* I =ay be fairly 
enas^ Fif . 3 u I diould like the readera 
iitE:}: :'—iig Vt.-wi-vt,- io !•« what they 
--" '■''«' lis water — Bot ax Pam either, 
ts Xa=Vf. when, by the l>ye. are Mme 
iii lalbf — 'V-— ' " 0. J- L- 
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■:-*2-S«" :s Ij H-JS -22 II IS 1S34-1; 
S: V S y b6.. ^ 41 3*-23_6 3ti 18 SS 16 -89 
TV sicL-ji :f fii^Jisa the Sidotal Time at 
]!«•= NoLC at a^T vthu !>:a:i(ja will te found on 

At 4 aji :s. DK«=.b«T 22=.'l the Sun i» aiid tech- 
sishZy ii. ^ia Ca;n>:«s:3, and Winter is sup- 
^amd V. f"— -»^-'* He :> nsUy dtiuted at thi* 
Ti*in kS the rlztt anzle of a ri^hl-anglvd 
Snx^. w^:^ Li f .rz^i with >i and X Sagittarii 
Tbt J^i rL^ if iLt shvitKin dar. the sun nmain 
Of x2f 7 hj^Ln a&d 44 Diinntea sboTc th 
b jciMLt. ':! Lg^i:^!. azjheinj, of Mnne, 16hoai« 
^i*-^ >'■ -■•— .:-'-j-'»--- t'r-.m the 2ltt V>'Ju 
2^ •n''Tf •" ii as ^ic-LlIti.: time f'jr determin- 
3f ti.t H'~'-''' IV the ^11 mtrlhod of equal 

>:■£:>». F:i^ ty.hi --' '---■- '- 

^9B»r A U^. s=.'. ill 

_ Th» 

is-iiV.-* hefore Kooo, 
a:.! Li K^ul at ih. I: 
i rd ^.z-iei her l^tt Qnaiter 
'^'. •' rf cl ihe 2lK, and he: 



Kl'.- a-=.--;*J.': ;•: 
tat li'i: will Ji>:: 
with Xan a; .: ; -. ■ 



Ila^ZTi, 



- . :;;■ -joifJ-M with Venub 
a the 17th ; 



OacoltatlooB of (and a near approach to) Xlxad Btars bj tha Moon.- 
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I Sh I 6 48 

I ' Tr I 6 I 20 

IV Oo R 7 ; 10 : 
I f,hE B i 7 

I Ec P a M 
I Oc E 6 : 47 ! 
I Sh I I 12 i 16 ] 
I I Tr I ; 12 I 46 
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Ec EtUpK : Oc Occultation : Tr TraoBit of Satellite ; Sh Tiatuit of Shadow ; D Disafp«u«w« 
R Keappt«nin(.e : I InKreaa : E Egrt.sa. The printing of a phenomenon in italia indicates that 
iti rinUlily ia rendered doubtful, either by tho hrightnesa of the twilight or by Jupiter'e proximity 
to the horiion. 
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i irir,5 ih* wh'.le of D«c«nber, 
ITS. •sf-^f.i*. -• „. ■ iri* U.t mid-ile of the month 
iaal iwl-T ^iLk.ei u he [^arib^T <aji be for the 
•yjuava : r^i^ : , Li* T«y ^reat South Dcdina- 
::'.a. il> *■ ,- '•■ li^=.%ter incrwMa from 4'6' 
'AlMfjer-'ya t'.v^'yt ri]tLe31it. 



■?£ 


A»jeud'>^ 


Itaclination 
Bonth. 




Sonth*. 














h. II. 








1 


16 40-i 


23 23-2 






« 


17 M'i- 


14 SSi'l 






i: 


17 49-4 


a 22-3 




29-9 „ 




n 24-2 


25 I»-b 




45-0 „ 




IS M-^ 


34 Hr7 




5S-8 „ 


» 


1» 31-0 


23 51-4 




U-8 „ 


31 


M 21 


n s< 




3J-6 ,. 



From thii it will bo seen that Mercury will 
itart from the Sonth Western eitremity of 
Ciphiachua, croaa the whole width of Sitgittaj-iui, 
and be found by the EOid of the m'jnth lo Capri- 
pjinas. He will not approach nnv conspicuous 
Star. 

Still Soatha after midaight, but is riiiblofor the 
ciWrver'a puijtose during the greater purt of the 
night. Uis anguLir iliumeter iDCTi-jsea steadily 
from 39-7' on December Ist to 42-3 by the 3lat. 
and he is now the moat brilliant and cooapicuous 
object in the night ahy- 



Southa. 



19 34-4 

19 38-3 
19 43-2 



B 201 20 3-6 



Jupiter hence describes a short retrograde an^ 

la on Evening Star, loo, but ia, prai:ticaily, as 
badly placed for the observer as ilcn?ury, and fur 
the same roaaon. Her angular diameter increaMS 
from 10-4' at the beginning of the month to 
11-2' by the end ot it. She haa now lost her 
perfectly drcalar outline, too, and ia beginning 
to be gibboni. _^^^ 



Bight 
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17 


47-3 


IB 


14-7 


IB 


42*1 


10 


9-4 


ID 


Mb 


20 


3-1 


20 


293 



34 20' 

24 29- 

24 20- 

23 53- 



The pntb indicated by the above l£pl 
b^ina in Sagittarius, extends, aa in tlM 
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Viewed with Tctorcnce to his time ol Southing, 
it itill a Uoming Star ; but sa h« riHs soon idter 
9 p.m. at the beginning o( December, and at 
aboat 7h. 20in. in the evening at Uie end of it, he 
may now be faiily obacrved during all the later 
working hours of the night. His onKular 
diameter incrcaaes from 11'3" on the lat of the 
month to U-S' bythe 3l>t. Even with the latter 
angular subtenae, though, he preienla Irat a reU- 
tiyelj small digc ; and the student will note that 
he is Btill gibhouB. 





Right 

Ascension. 


Dedina&m 

North. 




Sontlu. 




h. m. 




h. m. 


1 


9 29-3 


17 28-2 


4 50-4 a.m. 






17 17-7 


4 3S-4 „ 




9 37-6 


17 121 


4 19-3 „ 




9 *0-l 


17 12-0 






9 n-e 


17 17-9 






9 41-7 


17 301 


3 2*-6 „ 




9 40-6 


17 48-8 


3 3-8 „ 



The arc thus desetibed by Mars lies in 

very blank region of the sky to the West of the 
Congtellition Leo. 

Is visible all night long, and is excellently 
placed for the obsorTer. Uia angular diameter 
decreases insensibly from 18-4' at the beginning 
of Deeembcr to 18-0" by the end of it. ■"- 
difference in the opening of his ring syatei 
now perceptible. 
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10 




21 




2S 


i 11-8 


31 





So that Saturn will travel in a westerly direction 
From I Taurl, the most northerly star in tl:~ 
Hyades. 

Will be in quadrature with the Sun at 7 a.m. o 
the 'lOth, hut does not yet rise soon enough to 1 
observed with any advantage. 



Though, ia visible during the entire night, 

is in a very good position (or observation by 
the poest^sor of adequate optical means. 



From this Kphemcri 
Neptune trevels into a 
of f Arietis and some 3° 



it will be noted that 
position almost south 
<r 4' from that Stai 



Shooting Star* 

Are less nnmeroua than they were last month. 
The most probable periods at which their appari- 
tion may te expected are from the 11th to the 
IStb, and again on the 21th. 

Tha Fona-Brooka Oomat. 

The Comet originally discovered by Foni on 
July 29, 1812, and detected on its retnni on Sept. 
2nd of Uiepreaent year by Brooki in the United 

; more viiible with Dot >niall optiauud. 




In (act, it may now be seen with a good opera- 
glass. We append the anirozimate co-ordinatei 
of its position for every fifth day at Greenwich 
Mean Midnight, whence it will ba found without 



Day of 


Bight 








Declination North. 




h. m. a. 














44 40-9 




19 25 47 


42 41-0 




19 5S 29 


39 48'3 


21 


20 28 9 


35 67-8 


26 


21 3 4 


30 39-6 


31 


21 39 4 


23 54-9 



It will be seen from the abovo Ephemeris that 
the Comet will start from a point in th ' 
region soma 8^ North of Vega, and will 
a South Kiutorly direction across the Northern 
hall of Lj-ra, passing into Cygnua between the 
nights of the 9th and lOth. During the 
Duoembor it will bo travelling through that 
great constellation ; and after the 11th, will *" 
superposed on part of the Milky way; a vi 
remarkable and unusual spectacle. 

Oieeu'wliili Keui Time of SouthlsK ot 
Slxt«en of th« Prlnolpal Fixed Stars 
on the HfKht of December lat, 1S88. 

Souths. 
Star. 



. 5 18 



Fomalhaut 6 10 13-23 

Markab 6 IT 67-12 

^Scolptoiis 7 1 43-78 

oAndromedra 7 21 11-02 

aCasaiopeiai 7 52 40-12 

Polaris 8 35 SO-00 

a Arietis 9 19 7-80 

aCoti 10 14 33-24 

aPorsei 10 34 2096 

/.'Eridani 11 10 48-07 



Rigel 

aLepoi 



, 12 26 S6-43 
. 12 46 32-48 
. 12 G3 21-46 



o Columbsi 

TheMethodot deternuning the Greenwich Mean 
Time of Southing of either o( tlie Star* in the 
above List for any other night in December, as 
also that of determining tha Local Inataiit of ita 
Transit over the Meriuan at any other Station, 
win be found on p. 37G of Vol. XZXVI. The 
rolet given, however (loc. dt], are not rigidly 
aocmate when applied to Polani or to any doM 



A HEW FATTBAH HAKS-BLOWIB 
FOB BLOWPIPE AHALT8I8, WITH- 
OUT VALVE OB SPSINO. 

By Lieut.-Col. W. A, Ross, F.G.8., late B.A., 
Member of the Oemum Chemical Society. 

A IS a plan of the two wooden circular frames 
belonging to this blower, a bong the 
amaUer frame, and i the larger one ; the laigar 
shaded circle is a hole cut in the upper amaller 
fnme ; ths soiall shaded circle, a hole in the 
under larger frame. U is a front elevation of 0, 
showing a section ot the windpipe as a dark- 
shaded circle, with an iron slot e imdemeath, 
tor the hesd of a screw or nail faatenod into tho 
tablo, to keep the blower down whan pulled 
upwEuds. C is a stdreograpbic sketch of the 
hand-blower in position, a and i being the two 
wooden frames, with d an chistic air-reaeorvoir 
covered by a hair-net, and t a blaat-^pa with 
nozale, which can, ot course, bo mads anjlengtli 
convenient to the opemtor ; c is the tabU' Mrew 
Stted into the slot abovo dcscribod, which Mr. 
J. T. Let«her thinks might be done away with, 
by weighting the inner aide of the large wooden 
frame A with two pieces of lead ; or the whole of 
its inner surface might be covered with a circular 
sheet of lead. Thia arrangement would not 
inj ure the t^ible in any way, and would, I thinti 
be sufficient to hold the blower down, malting it 
a mile heai-ier ; but that is not of much comaa- 
quence. /, /, / are pieces of clastic tulnng, 
placed where convenient. 

To use the machioe, tho smaller wooden frame 
is taken between the operator'sthnmb and second 
and third Sng«rB ; when the soft leather bag Iiaa 
been thua pulled out to the utmost extent, as 



Is stopped ai 

', and the bag pressed flrn^ 

3n has the effect ot driving it* 



Fig, 3, 
bythej(M( £ 

down, which . .. 

contained air into the reaon-oir d, which la at 
once expanded, and exerts an amount of air- 
pressure upon tho lamp-flamo proportioned to its 
expansion. In pulling up the blower in order 
to renew the downwards stroke, of oijnraa thiS 
f oreSngec is raised from the hole a, thus acting 
as (Ar valfi, whilst the extremely slight muscular 
force of the arm required to pull up ths soft 
leather bag, acts instead of the tlftl qn-tiv, which 
constitutes the chief expense ot leather hand- 
blowers. 

Mr. J. T. Letcher, of Truro, Cornwall, has 
been so kind as to make, at my request, a 
temporary but working specimen from the above 
sketch and description, ot the cheapest possible 
materials; the air-reservoir and tube, d,/, Fig. 3, 
being made of one of those squeaking, elastic air* 
bladders sold in toyshops for one bolfpenny each. 
He wiU, no doubt, make others more complete, and 
stronger than this, to any orders ; and lam (^uta 
eertain. fromwbatIhB.iaTwe&.A^a&-^q**-;'gM 
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Sot. so. 188*. — 



^^:-r^J!=..ZZ. i^. 



-iT';»; !lsiior on* in exutenie, 
;; »i;Ie ci my pmiliiyital 

_:. ^z-Sz. 1 Think, w.ald W «n 
,i =-■: ::i':naM th* price at aU. 
"'■ - ■■ ff The Uowcr nuidi; by 
cocking. AU Fig?, ax'. 



tea. and it should be noted Uiat the battery 
WM utmiW exhausted when this frial took place. 

Dr. Sleldon'a obiect iu csmaenting to the publiea- 
tionof these detnit of the motor 18 two- fold. —First 
lace TipoD record an account ol his original 

_ -imenti for the benefit of those who are 
interpBted in the subject of electricitj as a motive 
power : and. seconiJlj-. to rfceiTe any pruetieal sug- 
gestions which the tearler of this brief description of 
■""'" "*~iTention may be disposed to send to him. 



MILDOX'S ELBCTTRIC HOTOB. 



UeAico. cf Li. M-rrion- 
: -.clj d«a ftwiT with Iht 
F i^ii Inwbacki itt^ndant 
:2c:s. bi' also cnatcs the largest 
_ j":w»T withtheleaK expenditure 
:rM. It. M* ^-.c. in his Biw attempt 




retre 



jifotu 



Ithat 



kfuuwccld lift h&lf acwt.. 

^e«iiiff that srwuelhinp 
KiiL^t icf.'fTinatioa aa to 
— -■•■•■-J but. although 




■m wii tzt V. "-*—"'^"'^^" az.'l tLat bj 
IWTCT 7 =JiJtttgf r^ bin wi^ c^.pper 3Ut<Bd 

a; ieT«: £at fcirs '..f Lr'.i 
-r ;£i. w:4e U..J '. ' 




THE USE ASU ABUSE OE THE 
HACEIHTOSH- 

THK season has set in for wearing mackintoshes. 
A caulion may be Ibereforo iiot unnecessary, 
and let na hope, not unheeded, as to the use and a- 
bose of this serviceable, but. when improperly em- 
ployed, daneeroui, article of clothing. When once 
3, mackintosh is put on to defend the body from 
wet, it should on no account be takan off until the 
wearer has not only taken shelter, but is in a 
position to change hi« clothes. What a covering of 
biled skin does tor a wet ibe in the surgery— vin., 
convert it into a poultice — the maokinti^ docs for 
the clothes of its wearer. The insensible perspira- 
tion which finds a way of escape through ordinary 
clothing is kept in by the waterproof, and the 
clothes are saturated with moisture. A very few 
minutes will jutfice to reader the under -clothing 
"damp" under a macliintoBh, particularly if either 
the wfar^r ;»rspire» freely, or the weather be what 
iiuJkd ■■magpy" us well as wet. When, there- 
fore, the wearer of a mackintosh takes off that 
artic!'! of cl'ilhing liecause it has ceased to ruin, he 
:« in the position of a person who has damp clothes 
on. and if he sits in the saddle, or walks borne, or 
rides in au open trap, be is more likely to take cold 
than if be had not used the mackintiieh at all. If 
therefor*, we say, a mackiutosh is once put on. it 
■hould on no account he removed until the clothes 
can be changed or dried by a Sre without redaction 
of bodily temperature. The use of a mackintosh 

His clothes ■■ ••• be damp if he wears one of these 
protectin. The solo gain from using it is to 
rendu tb« moidture warm instead of cold, and to 
preiuit \<i» iii heat by evaporation. If the 
mackinrosh be removed, evaporation ci^nimencea 
inuD'^iatelT. with all the con^uent risks of that 
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ttrvi^. '£* 'f^ja v.sr,.v. ,'*'A! j.v. ;!■■; "f-^i -«t. 

WiW. ::!^ *X* V, M w.-.-s ».! •i.:r>i'.U «»r* 
xmAt :*. :i *i* -y.*'. »•".*. *". ?-... (j«w^. Vi'. «?^a 
•Mir '.«« -.'iK.ti -.'^•■r.fttt :i:.y.-,*/i x^l t;jK4 wu 
vMi^uu: v-.;t.t. .'.r./T.,-. 'jjtittvu.'itm.WfrrvMl't 
■J V...-W vt .-*-.f.*/jrv; 'Vi* K'.v.T u'Ai«b;* '.f 
nMjar t.v. .r ' ■• r* >'- •*- '■£* * t^ a-.m, iiit '1.1* -.u 
^m'-n*. 'f^ **• .■•iTl '.'>'• V- ■'•ji «&•& tL4 trAt 
>«-..'. -.'-'• ^^<. a • ^-.A '■■■'* :..!.•' n.lHs Jk « L'.tle 
ae.f* ■:*,: -.fj-. .;: -J i • i/.* .".•...* !.x::i.i r-WJ. *■'.- 
VM:y ..'-< !. wr- !!..;■ ■'JI'- ».--■■ ».rAW,-.it'-iy. 

■f^t'f.fji, -.-rt : t: !■..: A ..".e -.-.<>rlw'<l.'.fw;- 






Flnld of High Helractlve and DiBperaive 
Power. —Herr <:. IloLrbach.of I*ipsic. has Litely 
dcKnbed a method of procnring a fluid baring 
eitraordinarilT high refractive and dispenive 
[<ow«i>. y'fi 'parts of iodide of barium are mixed 
with V-/> jjkTta of scarlet biniodide of mercuiy. 
AUfCt Jftoe. lit uiitilled water are added to the 
v.wden. and they are then stinHl up with a ghua 
r>l wuJ« Leat^'l in a tett tube plunged into an oil 
baaijn*Ti«,ujly w.iim"dtol-"N or Ji"J C. A fluid 
avih% i'jdi'le of mer.iiry and b.irium is formed. 
KtieIii»tlitiii.'ii«tdinto a sballoiv iiorcelain dish 
B^-1 evaiAratefl down nntil it acquire* a density so 
^n*. that « ciystal of epi'lote no longer sinks iu it. 
Whui «--l'l, eT«u t4l>az will float in it. It is then 
t.t«r4dthrr>ui:}isl«*-wriol. Thu fluid so prepared 
i.u,iim-^'tS''A-i-:iV,-:::K^. b-ils at about ll.V. 
uid it 6l s yellow cblont. Its rrfractive index is 
iTTi'jf'JtIm '.' lii.», «ud lf<J65 for the E line of 
•-111 ■W'tnim. F'.rth'jtw., D lines of sodium the 
f■■fr»^t;Te;ll1i^:^1^r■,■ !-T'i-il and |-7!'-l'JteapcetiTe!y. 
S-. -rnat i* thft ili«[>tr»i'.u that, using a single hollow 
tr.-jn Willi > retiM'.l:ug p'.wer of •■''■. the dispemon 
Utwr^n th* two D iinvs i* almort exactly i' of 
atgl".-. 
I^tto' Dinrlea.-Fir'tiu the field, and certainly 
/..»... .j.f'« ,.'f- . are Letts. Sou. and Co., of 
>j(id'A-btidK«, with th'-ir varied assortment of 
•i:ir'-ff'.r Ihit. If only tliis firm had existed »wn 
.Alrt..ri'/w.lr, li -'■ ' '- "- 



„<.:,.■•= .-..-, . ■■---" "I""!" '^"^ Evelyn 

I'i IV-I'i's diari'S miaht porteritv have bad to re- 
.<* '.VHr. vi-.h facilitl** do their numerous 
' ■ ' ir -jvery record with the iilightest 

f hlshiouan^ "-- 



> pr^wr^atiou. 



and fine 



--■-■*""/ !■''«-■-■ 



-..jii an-l lawyer, man ■ 

.viv, -.11 ililie ire «.:-t^I f'..r. .™m u™ iu,....«.l 

. ,i\a.- (■■! tl:<j j-'-rk^t to the r-uRh tcnhbling <bary 
it tbi d*'k. »ii.l all alik'; of the best. 

Cnttiloiro*".— ^^*'' ^'"^ received the new catn- 
.'■j:- dud i*iC; li.e 'f th-J Anglf'-Amencau Bmsh 
Ki'-tr.'irj^U'Jon oration, which is ii useful pub - 
,;' •':■.;:, 'h'-*."ii3 tlw 1 -iblie what appardtus they 
• 1'. r.-.w i vn i'lt i.rc aul incaudeic*uce hghtiog. 

■1,'1'i.'- triw-h'-i W^ inaehints and accessoncs.- 
■;.-» ■■ l-'.iW'W'ital'iSUB" >>; Churchill andCo.. 

rf ■•„•--. ..vn. riiitburr. is a repwduerioa. by the 
1 -1 •-? -.;.',V.?n.iAv. -d th-ir Ljge citalogue of 

',;.-.■■.-■..■. .■;.■[■ I.. ii^Vy •J.'-.-, whvii we noticed '-n 
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ROYAL METEOEOLOGICAL SOCIBTT. 

THE first meeting cf the preMn: sesaian wai 
held at the Inatitntian of •.ivil Qigineen, 
Mr. J. K. LaughtoD, ILA., F3-i-S., President. 
in the chair. 

The following papen *n« read : — 

(1.) '■ Report on Tempmtnies in two difiercnt 
patterns of Stevenson Saeens." by E. Mawioy, 
y.B.Met.Soo. The screen! employed were an 
ordinary Stcrenaon sdoen obtained from Caaella, 
and a new Stevenson screen made in accordance 
with the recommendaticau of a Committee ap- 
pointed by the Council of the Sodety. The new 
screen is *^in. wider and deeper than the old •"«?'■ 
It has also an upper sloping roof, and at a little oii- 
tance below a flat inner roof piemd with holes for 
ventilation ; while the old screen has a eingle flat 
roof with only a narrow sht beneath on each side 
for ventilation. tibservatioaB wore made doling 
the three months July to -September, and the ro- 
Bulta are given in the paper. From Hiese it 
appears that the new screen is. of the two. thghtly 
coaler and better ventilated and retains the be^t oI 
the sun for a less time than the old screen ; alio, 
having a double roof and over-ia[mng board* 
below, it is better suited for extreme cUmatea. 

(•2.) "Un the Storm which craned the Biitiih 
Islands between September lit ;>nd Srd. I^S3, aikd 
its track over the North Albntic." bv C. Harding, 
P.K.Met.9oc., of the Meteorological Office, Thia 

storm caused poogiderable hiroc in tke lODtli-wcat 

and south of England owing not only to iti excep- 
tional violence, but also to its occurrence before tbs 
completion of the harvest. The (form ia traceable 
in the first instance to two centm of dirtnrbance, ' 
one being first shown at aboat V*i nilea to l3]» 
Bouth of Bermuda on the :l<ith of August, and th« 
other to the east of the Itocln- Mountains en th» 
2Ttb ; these two disturbances afterwards merged o» 
the anihal about aOd miles to the north of Bermuda 
and formed one great and destraotiTe gale, which 
continued to grow in violence ii il ctoskJ the 
Atlantic until it reached the coasts of the British 
Islands. The avemge speed at which tins storm 
crossed the Atlantic was fully W milei an hour. 
wbiL-h v> mora than double the nsnil speed ot 
stt.rms which traverse that ocean. 

f:;.) ■■On the InfluenceottheMoonon the Height 
of the Barometer within the Tropios," by Bt*ert 
Lawson. lospector l.;eneral of Uorpitnls. 

\^^ "Thetireat Ice Storm of July 3rd, If^SS. «> 
Sortfeljiiciplnshira."byJ.Cordoaux. Thedirecticn 
of the storm was nearlr south-east to uorth-west, 
and eravelled from Cnis'tor along the hi^er ridge* 
of the hills to Barton- on- H umber. The stonn 
!ed at about y.iiJ p.m. with heavy ilropa 
increasing to a downpour, speedily fol" 



that they resembled '' ducks' eggs'' : is fact the; 
were soUd lumps of ice of every shape and siie, 
weighing from ioi. to tioz., and tome meaanred ijin* 
in c&ciiiuference. The itijarv Jons to the KTOwing 
crops f.iuu!.t bii esiimated at1e*s than 120,000. 



Wtlgbtsar.dHeaanrea.— Inn Boaid of Trade 

■Rei-irt of rroiieJingS under the We^hta and 
Measures .^ct. l^:s," juat issued. Mr. H. JTChaney 
remarks on his visit to the Paris Bureau, that 
"there can be no doubt that, iu the constructioD 
and ansugement of the comparing rooms, and in 
the design and u^w of the comparing appamtus. the 
office at S.'vres ba! made important advaucea to- 
waiils that high dcvt-racy of work which scienoa 
now demands. With the means there provided it 
is possible, for instance, to ascertain a diifemit* 
between two kilogmm weights so small aa 
|)'<>iXi'.".<HHi3 kilog.. or less than a three hundred 
milliouthpartof the whole weight. In the com- 
parison of two metres, a difference so small aa iVl 
micron jiiH" minim.. tr-ii'-.-X'Win.) could be deter- 
mined. At the Standards Oihce. which is perli^s 
as well equippid as the best otGcea of otlwr 
tiovemmeut*. it is at present not possible, with the 
micro»co|<ic apparatus alone, to i^oertain differences 
in kilogram weights smaller than i>-(«HX>OUO.i Idlog.. 
.. .1... .^.,.»,- n,iiii.,T,.ii Pi the whole quantity 



Temperance in Uiddleaex. — We hare been 
a^ked moce than once for addie«ses of aocietiea and 
notis cf comuigevenu iu conDectioo with the tem- 
perance cause iu the metropolis. Mr. F. A. Edwaidi, 
of 'J'.ll. High K>Mlwtn. has sent OS the fiiat number of 
aquarterlvreconlof Bandol Hope and Tampanuma 
work iuJtidiUesex. with a directory ^tr-'-*' ' 



■t comine meeiiugs. The prioa ia 911I7 aMnnfj 

the M:-iil\fA- Jr.Mprmhtt ChroHUlt ^ WMI 

,«j£:t«^ and will be found vnr naetnl. 
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look exactly like smill ink npnta, the terminatar 
bainj; on the IV. 1 ; :, i uf Sti-flier. I have never 
mea them appdr io af^a, ftgh with the temuna- 
toT HI close as LaurlilAeg. I have Been Mr. Xeison'B 
panllel clefts hebreen CaTendUh a an<I d, hnt not 
those ill. GauilibertmcntiDus croanngthcm X. and 
S. Some otben I have seen, tfliich arc not ahown 
by Hr. ^I'eison. 0ns joinmg CsvecdLih idth 
llcneniiu. itartinB X. of CaTt-ndish A, and 
jtaddug Meneuiue at a small crater which lies X. 
of theprindpat enter on the E. wall. It lies at the 
foot of soma mouutaina which run parallel with it. 
Hr. XeiKm's dutt J. reachei it about haltwav 
along it* counc. Is there oot a well. marked cleft 
erOKng the entiro len|^ of CsTendiah itself, froDi 
K. to a., which is not shown oo the map ? Cnming 
from ewt to w«t 6 and C casta of CateodiBh, and 
aa imperfect ring S. of C, I have seen light 
■traaks irhich might, at aoothei iUummatJoo. prove 
to be clefts. H. A. 

SELENOOXAFHIOAZ.. 

{!^20T3.]— Ms.MiiTi.aTiDBuBn Oeuull makei 
•ame nmaiki on this subject, which show, as it 
kppeus to me, that he has a mistaken idea ol 
■elenographical work. It is not uecessarj, as he 
IS, to pOEseHi all the works of the great 
rapheta iu order to do useful lunar work ; 
■ome map is requisite, and Mr. Xeison's alone 
would be sufficient. Then Mr. Gemmill complain) 
that what is published is so technical ; but this mail 
be the case, and the same is true of any " 
of MttOBOmy . If he means that it is 

to be grasped easily, I think he is m __. 

certainly has a mistakcu idea ot the use of the 
District Catatugues to which he refers. He scemi 
to think that Ihey and other things published can 
only be utilised by those learned in the sdence, and 
Qiat " obserrers leu ambitious or having imallBi 

and that there is a want of readily accessible direc- 
tianait« what should be done." 

Tbe catalogues can he used quite easily by 
IwHiiiimn, and though they may look very tecbjiical 
«a paper, they will bo found to simplify lunar work 
wmiiileTably. All that is necessary is to obtain the 
key plan of the district, and then set to work with 
Um Ibt. It will be tonnd a gr«at help to have thi 
loading known objects mapp^ and lettered, instead 
of being bewildered at the outset with the multitude 
^objects in a district, which most be mup«d 
betofe anything can be done. A note apponded to 

"" ■ ' ' ' for observations, th^efore, I do 

n complain 

for work. OrSer and method there must be if any- 
Qtingistdbe accomplished. Without some such 
lists, if aeveral peisoDs were to observe a formatioD, 
Mv onl^ three, and each were to number the objects 
after his own private judgment, would not the con- 
fntfou be f^eat, and how could the necessary work 
of Benerahsation be done which Mr. Oemmill urges, 
and oomparison of the observations in order to 
dadnoe imilti f Hr. Qenunill also laments the want 



iucliucd to think that the reason will be found to 
tie connected with the comparative deHniteness of 
the details looked for in Saturn— the ring's shadows, 
and even the divisions in rings, being of a more 
oniform and decided character than anything to be 

jn tiie Bveragedisc of Jupiter. The mstrn- 

1 1 have at command are not of the uecsaeary 
lerfection to enable me to '' " "' '"" 
~ion ; but I hope all ot o 



>o technical 
Ho 



papers. 



distinctly broken up into dots, gam apparent in' 
cations ot a want ot contiiiuity. It wonldbe 
terestiog if other obserren who posseas lai ■ 
angled object glasses, and corresponding ' 



> do e 



will 1 



friends 
1 in the 



w slides ot these diSiau 



v would be more material for such 

r. Gemmill's question whether 

in his sketch of Plato is a valley or daft ; but I 
have seen (ISSO) a valley or steep cliff in that posi- 
tion and extending some way northward. In 18TS 
I also saw two craters south of this spot, and three 
CT four small ones north of it, with a projecting 
lock from one. B may be Schrilter's x, but if so it 
aeems to be too far eaat on the sketch. A Une 
passing through .)- and the east nail of Plato also 
touches two craters north of y, one being on the 
edge ot the white ground. 'Hie ridges B on his 
sketch, between Picaidand Pierce, may be the same 
as that nientiouBd in "Lunar Work" in the 
" Astro, llegistei " for February, 1883. 

With regard to lunar work generally, which seems 
to be alternately taken up and given up, if I may 
sav my own idea, it is tins : wiUiout intending to 

bean unable to go on with it, I think what is needed 
is obaerren who will take it up and ilici to il ; not 
taking it up for a time and then tiring of it, bat 
deliberating first and then doing it — for evcr^ 
.1.. ., . IS J, Ingclow teaches us: 

jr Gelds, the most he gleans 



TBIASOOPB POWBSS FOR JTTPITSS 
AND SATURN. 

[2207*.]— Ano-voBT the readers of "ours" are 
pOMSMOn of telescopes ot such almost infinite 
variety, that I think the point raised by Mr , 
Ftanki and "F.R.A.S.." concerning the relative 
H>w«ia that Jupiter and Saturn will bear, might be 
mveatigated, with a great probabili^ i^ the 
tMMn of the apparent inconsistency being 
arrived at. If it is a fact that Saturn will bear 
ifgim - miiftu&mlion (ban Jupiter, when the tele- 
ampa Btea u pnetiBailj free ftwm imperfectioni, 
- «aa CM afraoqwAiiD oomtitioai ai« imiwrtuU, I tun 



ADJUSTMENT OP RSFZ-EOTING 
TBLB80OPE8. 

[22075. ]— A coRBEsrosDEKT writing upon this 
iibject says, instead of making a dot iu centre of his 
lirror, he uses a stop, just a little larger than hia 
at, so as to show a ring of light rouud the block 
shadow. This plan appears to me to require 
eitreme care in placing the stop, as otherwise it 
would be sure to be wrong. As I remove my flat 
ery time I uso it, I have to adjust anew every 
ne also ; therefore, I have acquired much fadli^ 
adjustment. As there seems to me on unnecss- 
__ry amount of tronblo in nearly all the directions 
given, and my way is simplicity itself, I have ven- 
tured to describe it in the hope it may be useful to 

for lifting cover off and on. This is 
placed in the tube as near the centre as I can j udge, 
and there is no need to be to a hair-breadth. Next 

place. Iu one end of druwiuhe I place a short 
oe of tube (mine is made of paper), with two 
e pins or needles crossing each liio other at right 
jles. The point of crossmg is the centre of tube, 
the other end (the eye end) another short piece 
tube holds a puny piece, witli a hole about the 
s-twentieth ot an inch in the centre. Looking 
through this, the crosswires at the other 
~1 are visible, and the reflection of the button 

speculum cover is seen in flat. Now I bring 

the centre ot the button ajmaroutl^ in a straight line 
with aperture and wires by altering the flat until 
it is so. When once the cross point of the wires is 
perfectly central over button of speculum cover, 
the flat is in perfect adiustmeut. Then 1 uncover 
the speculum, and if ttie reflection of flat is not 
central, 1 put une hand on open end of tube so as 
to see which side 1 see too much of, and use the ad- 
justiiig ecrewB under speculum to bring it right. 
The image of speculum reflected in flat, if the Inst 
wider one side than the other, is immediately visible, 
and the wide side is the part requires screwing 
up to bring matters right. The whole adjustment 
of a 9in. reflector occupies me about two minutes, 
and I always have bath mirrors to adj ust. 

Mr. Herbert Sadler has been kind enough to 

inform me that the double star following S 384 is 

' ' ly double-star catalogue. He says " ~'~ 



Arg.,and follows £ 385 il'Ts- 
south of that pair." 

Both " F.B.A.S " and Mr. Franks have made 
some remarks upon Saturn bearing more magnify- 
ing than Jupiter. I should like to know their 
experience of Mors. I always find Hars worse 
than either Jupiter or Saturn. His limb is len 
sharp and far more unsteady. Id fact, he is always 
a more difHcult object tluui Cnnusoven. 

Bdwlxi Holmea. 

HIOROBOOPIO TEST OBJBOTS. 

[22076.] —Tbosk readers of the " E. M." who 
are intereslad in the resolution of the more flnely 
marked diatoms, and who have seen or heard of the 
magnificent image of Siirirella gemiita, mounted in 
phosr^iorus, shown by Mr. J. W. Stephenson at 
the B.M.S. meetings and conversazioni, with a 
Zeiss' oil immersion jtb objective, and his own 
catoptric illuminator, will he glad to !eam that 
Uuller now supplies some of the more difilcult test 
objects mounted in highlvrefractive media. Having 
recently purchased a shde of Amphipleura ptllucuta 
mounted in phosphorus, and one of 'Sifrirf^/d gemma 
mounted in monobromide ot naphthaline, I will 
give the result of my examination of them. The 
resolution of the hemispberules on the latter was 
not remarkable, twing much the same as that ob- 
tained on a elide ot the object mounted dry. The 




Sdmund dair. 



BIOYOLS8 AND TRIOTOZJBB. 



> give their season's experiences, so as to complete 
le series ot letters which in the spring nuin^ 
salt with theory. But I am pleased to lee that 
Y. B." has already done so. 

In reply to "Y. B.'s " second questicni, which is 
the only one on tricycles which I care to answer, I 
must say that I do not believe iu gears. It eecoB 
absurd to be always earryins abont a lot ot whed^ 
which, even though they onlT work tonther wb«i 
set for power, are alwajs a dead weight, and then 
do not give the theoretical inenaaa Mcaiue of ths 
— r friction involved. Forotherieaaoiis, too, Ida 
believe in them, fori think alow ridil^ n^ luDl 



separately felt; wbereai, by going taiter, ths 
momentum carries the "■«'■'''"» jover them. It is, 
of course, clear that more foroe will b« teqniivd ts 
go faster: but then it lasts over a shorter tune, and 
Uie labour of fighting individual obatmctions a 
avoided. 
Again, we who are riden of the Otto never 

ream ot riding lees than Mi 

Oin. and £5in. speeding I ha 
_elightful. Everyone Diowi 
notkeep tricycles, or e*«n U^dea, waiting nf 
hills. Having this ample power for hiU-iiding 
with our high wheels, we nicinallj wonder at tbe 
fogs that is made by people oror SOin. and Min. 

"Y. B.'s" difficulty on hiUs is moat Datura] : 
till the rider of the Otto haa nifficint coafldenee 
iu himself and in his —■■■»■'-- to Inn well forward 
at each tread, swaying back for the dsadpoiub, he 
cannot get up hills at all. So nan at " T. B." has 
acquiied this knack, so soon will hs look forward 
to a hill as a pleasant chaan from tha leveL 

If " Y. B.*' has already iBBiBt the axt ol li 
downl" •-' ' *-^- 

flist. ^^^ 

I do not understand the spinmogioiutdot Hia Otto 
to which '■ Y. B." refers. He nobaUj does art 
mean the apparently rsverMd stealing, which hs* 
gijinen invariably ^""f "* to ba nsoetfary down 
hills. It may bs that, when nsivoM. he briss la 
back treadle and stan at tha MIM time, which, rf 
course, is wrong ; the iww brake jgivw aiqk 
stopping power. Or it may be fliat htt madiiM > 
not kept m proper condilioo. Whon tbe handk • 
tumedontwanUfdoeeitmiii^ bstek qnitafreily! 
If not, oil or deao the stiB place till it doaa. 
So httle fear have I of aver breaking a driviac 



could be desired with the means at my command, 
and contrasted favourably with anyUiing I had 
seen before. Previously, with a Powell and Lea- 
land's water iinmersioii jth objective, and Wen- 
ham's disc illuminator, I had seen the stris very 
faintly shown oo a balsam-mounted slide. Much 
better resolution had been effected on a dij mount 
by a F. and L. oil immersion j'jth objective, and 
their achromatic condenser. But even this reault 
was not to be compared with that obtained on the 
phomhoms mount above alluded to. Using P. 
and L. 'soil immersiDu ,'gth objective (N.A. 1'43), 



1 me, thonotk ooa vsi^ 

. „_ _to mrpoclut. UakMl 

ieh conld oiUt happen wheDUbomaf 
ig hill, the rider would merely stop ■ 
; no harm could happen to him * 



nothing, and will go into n^ pocket. 

did break, which — " "'-•- •-- 

np a very steep hi . ... 

to the ground ; no harm could happen 

I am glad to say that my kutimui's 
bears out everything I said of the Otto 
previous letters. In the country between 

shire, Norfolk, ■'--'-- "— "- "- 

and Ijheltenham i. navs uusaumnmmeiwimni^ 
of every kind— from the moat pmf ect to tb* vert 
that can be imagined, from impoadbla hOls to s 
dead level. Noirture had I tha alightMt diffinB} 
in shooting post the tew triejclea wbkli I ■* 
ibout, and with soma of whi<di I rods a fittkwv. 
"" comtoAHl 



down the hills. ^ — 

to ride down was the mam atnat id Lym«-Bcgi^ 
going east. This at the bottom ia mttwr a ssvm 
trial, and I should reoommend beginmen not V 
practise there. I did aot rid* down aoaefft' 
the billN in Devonshire, wheia nwaj- locas ftooa 
made them really dangeioua ; it would have bsfl 
absurd to have dona so. 

I carried all mv lu^gan id a hame-olftde mtAA 
20in. long and Djiu. m diametar, hung nndv ^ 
axle and tail by three spring hoob. I hsd v 

Of course I am a member of tbe C.T.C. Itatk 
therefore, acknowledge tha vnifW^ aU)iili> 
which I received at tha haadiivaitKB ■■ aHfaito. 



TBXOTI 

_^78j— :^ S'Sf^SF 
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3 I «:..-»*:^s :ii! 



■ =;^~;Mf 'he fact! tbty hiTe 

;:<^ <l«1i;b;«d when th^'ania- 
■'r WAti: of minual deit«ritr 
.vpiioct. Ln them m't 



1 ^wiT* t'.ld bii omi Bud 1m 
isbroLeht Lut<.> u«e. 



7 -.i: =.;7t -*-_: i_:ai:i> ui'd reaiou be a match 

I^ jrrArJJ :=. ~i lu: ^arsgnj'h wne luggestixt 
!=> if^L.^ i. V:;. XSV. p, 4"i. EieryoLe 
■: iiiTi ii jr^a:i« rei^«t (or Mr. Ri)*p'« 
*•■•''* . ^=* I i.'az^':: help tLiuking thai it n-ouid 
n ^MK. b«t:« U hare Rud to reduce the Tuioui 
Ui::.; SZ:*^-:** ::- "njthin^ Hjce order, and 
.v^ r.;pi;c=f ibccir t^ be nght in the main! 
r ;hiu« ivzisC r^'ri rr--^tilnd modif ving to n-eet 
iiii '.UK. :liE ;.; uttn the imp-Dsiibility of 
r ii^^ ^'^7 '^■~ :t.« »-cal]ed rule of tbiuub. 



I sclTed ilaeU into thk centie light. Prahapa I mw 
an inap of the back of the eye, and aftenrards an 
' inian of the multifnricnu biam ; hat how to accaunt 
tor the motion I know not . 

The impresaioni of light on the retina (with the 
■>}'e opeo), aeeording to Dr. Roget, it "compared 
the lerolution of a wheel made to revolve hehiud 
L series of perpendicular ban which change in ap- 
Kaianee from radial ipokes to curred linua." But 
: Baw DO lines and no radius, only a coutiQuoui 
lutward moTement, which was in reality an inwiu-d 
Bipreision. As I know of no motion ' 



and oiigm, tor perUape the brain 

J — 1 1 -'alltanesasaninToluntary 

FidOlor. 



bul doD 



c the 



jwaiiTiifL'T; wiich tte_ 

r i: -ruin witl, tu titi then. Tht Ue-i makes 

IJfir^ >s S; the (l«iuanQ« of the frotil face : 
L Id ri^u^ a.* tiie cntting the shoulder, a 
: l-ntc -iMi tak*; '.a Kme '.I the clearance. 

'^. -..t ^.^ ii ^.w I'fl'.iriz down a tilriiie, and 
: ■=£■ .-- J -.'Jt wtst w-,-:fl be pr'.iluct-d in a 
■•■ • ^^-.r.^Lii LT ii'.''^pi.s tL« siai.'iar'U carrying 

^y.'. '^>i -K k.7 t^ tktiU: Raveli : aij]. of coutw. 
i-r v.... .L.ki« .' ■.'.'s*mMt. 'lopiiig ti^ standardi 
J. j-tj--.-." ;■- I;,t title reduces that clearance bv 
•iS^. i :—: I-.-.-^Ut SJ*aking. (.r latte 

"j*r -.T vt »■.?* li ii.'.t-^. give* Ihii floj* -ii 
f.i' 'lAt.^ , '.4a.-t:r'«. Fte>i ia eightAentht 
"...-. vi I..1-.VI: 'a^-t j.T \:r.i:l aL^ltr, and the 



OONTIKUOUB BSAXBS. 
(220IJ2.1 — YouB corrospondcnt "Imprimatur" 
(letter I'^uGl, p. 2lJ5) must have a very small idea 
of the iutelligeuca of the readen of the EsouaB 
SlECHAMiO if no imaginee they cannot nee through 
hi] letter — especially irhen Uie same statements 
have long ago been ]>araded before them, and their 
true value einosed. '■ Imprimalnr " carefully seti 

brakes and the "failures" recorded ; but ha does 
not take the trouble to explain what the word 
"faiturei" means. Given a brake which always 
indicates when it is not in a condition for working, 
it is ohvioua that more " failures " will be leporl^ 
with that, than in the case of a brake which giveg 
no indication that it is out of order, and which 
too often fails when it is most wanted. Your 
cotmpondent either knows this fact or be does 
uot : a the latter, be should not write npon what 
L^ does not understand ; if the former, be has to 



enough next week to 
the fatlures pi" " ' "" 
by the fioud ol 'I'nilft t 

As I pdnted out in my pamphlet (Bailway 
Accidents), to draw up a proportion of taHima to 
miles run is absurd, ai some trains wiQi odd br*ke 
ron a hundred miles without stopjiiDg, and others 
having another brake perhaju iti^i a hnudr«d times 
in running the same distuioe ; tberofore, a fair 
comparison cannot possibly be made uuleaa further 
information be given. 

The chain brake on the L. and N.liS'. ahowi a 
very taige mileage and few faults. Thia brake is 
I used in " emeivsndes," it is theiflfore earrUd over 
■ a number of muea, bat is not reguI&Tly worked ; a 
comparison therefore is useless. 

The "two-minnte vacanm " on the ''"■"'^'■~' 
shows a large mileage, but few faults. Then have 
been cases of nmning iuto buffer stops (which 
should come under class 1), and very manj nmi 
past stations (claes i) , jet none of HiisMi inatancaa 
are reported by the company to the Board of 
Trade : the returns, theretore-, are letidand 
practically useless. 



favourable results " for the Westinghouse brake, 
aLyone who will take the trouble to examine them 
Id a manJoer which irill lead to their comprehen- 
sion, will discover, as all disinterested engineers 
have, that the Westinghouse antomatic brake is 
tl.e onlj' really trustworthy appliance in existence. 
The cmld-like innoceuce with which "Imorima. 
tor " descants on the merits of the mechauica 
brake which he has apparently taken under his 
'recial protection, is amusing : but he ihuuld favour 
the daily papers with his encomiums^ they will not 
wuh in these columns. By way of apartiug shot, 
' letmeaJik " Imprimatur" if he can give the details 
' 'it any iustancfl when one of his " failures " otthe 
WHitiuirhouse brake was the causa of an accident 'r 
WLftt .i'*« 1..- mean when he says (p. 26C), that 
" it ir kuowu t, all that it is t)'C cootmuouB brake 
that fr«i|iieutly produces Uic catastrophe " ? That 



luperiorto diiid systems. He is perfectly juatided 
in holding his own opiiiious, but I wiah he would 
give some facts in support of them. 

Is BJiy company at the present day adopting- or 
lb miring of adapting mechanical bnLkea f On the 
other hand, are not many lines remoring them !■ 

The London and Korth Western has had great 
experience with "mechanical'^ ajatema on ita own 
line, and its ofRcials have inspected all thoee uaed 
on e^'cry line in all t>arts of the world, yet the re- 
sult is that mechanical systems cannot be made 
BBtisfactorily. After the chain brake had been 
adopted at great cost, we may rest aamred that iti 
removal would not have been ordered so long as 
there wat any chance of improTing ft. I hare been 
informed by an official that if the oconpanj' had 
considered 'the Parker-Smith mtem lilmly to be 
effit^ent it would have been tried with a new to its 
adoption iu couuectiou with the chain brake 

Thehattle Of the brakes has fora long tuns been 
settled, BO far as discovering whish Is the tetl brakr : 
the difficult}' now is to nimove olalniction caused 
' by private iutereet. As long aa ths oompanics can 
continue to do nothing, or very htfie, » hmg wiU 
the broke question remain in the ^aeanit dangerous 
state. If Parliament were to paaa an Act (aal 
trust it will do ue\t vcar] compelung companiea to 
adopt brakes whiuh tulfll the Board of Trade «— 
ditiot- — '—'■- ■'-•— ■' '■' *■ * ' 



iy.]'. 



}t::.:.tK :.:'isii 



i.'niin r"'-.oiit«i'..- 

.4} [imiime, Alid I 
if.if th- ^iiiilighl 1 



..,.■— YfjVE c.^rrtspondent "Imprimatur," 
.'., iuni:>be* a ling and jierfectly misleading 
':i.t i«latiti^ til the brake failures, and re- 
tl-.at ^'. II i> from the haih-iii' £iiyi/,-ir 
Ltai.y ctn Lai'lly be questioned, 
i.kit'niay not be known to all your readers 
l.i>i ]'«|><-i hat f'jr a long time made false 
eiiltiwith regard to the Westinzhouse brake, 
i May latt the editor publistied a public 



uiu he was advised they were libellous. 
An OiCti'ii. for libel was brou;;ht a few mouthsugo, 
' sr-d 'hunagM wereawardedby the jury. 

With f^ueh facts as these before us, I do not 
think the mulen of the -E. M." will think the 
l-:i.iaii Kngivr an iminrlial authority. 

Tlie Board of Trade leqaires tliat the failures 

•:.'ii.l4 be eiveu under the three following heads :— 

'\.\ Failure or partial failure of the continuous 

j biak'.^ ^t act when required in case of an accident 

' :> a train, or a colbiiou between trains being 

I .(AiU'iient. 

'I,, Failure or partial failure of the continuous 

I I ■iiidEen t'l uct under onlinarj-, circumstances to stop 
:. train nliMi r^iquircd. 

.').; Uelar in the working of trains iu consequence 
■ -A 'detiirta m, or improper action of, the brakes, 
iiiitiiiguialiiug whether they arone from neglect or 
i)i>.'X jHiricnno of servauts or failure of macLiueiy 
or Dut^ial. 

It win Im neon that the importance of a " failure " 

•\'\<'M^'- iiiKiii wliiob class it comes under. Xo. 1 is 

■ shows that no Occident 



'.Ihtructimi in the i 



fort. 



ttly. tliep 



Ko. 3 i* of verj- little 
few minutes' delay ,look 

Xow, the list given by "Imprimatur" is 
artfully drawn up so n» not t j thow to which class 
:i *' failiin- " belongs ; it simply give a total number 
',\ rawi- and fital miles I'uii. An uci;idL'nt caused 
liV tliK l.'tiluro of a vuiuuin lirak>: ouuts ■■iit, and 
■A I'lunn! ti delay of a minute to the Westiughouw 
■•nke idho Riimitd '".'; but kurely'tliere is a wide 
'hHerenoi between au actual collisiou and a few 
luiuuten' duliiy. Will •■Impiimalur" be good 



le pubhc provided for. 



SoiB Coburg-st 

LONDON ADD KANOSBBTBB TR&ZKS. 

[220S1.]~AbI notice that a corre^ondent aiki 
for particulars of these trains, I give a liit of the 
fastest by each of the three routes, taken txom the 
time-tables of this month. ^Below ^re the trains 
which take less than Ih, 40m.: — 

illdloHii Auk fc— distance IHU] milea.— The fattest 
trains bv this route ore the U.^ p.m. from St. 
Pancnu and the AAh p.m. from Hancheater. Both 
of these trains take 4h. ri-im. : one makes three and 
the other six intermediate stops, including Keutiib 
Town ; they are drown by itt coupled bogie 

i.'„,iiln fljrrf y<ir<h-^\'t»ttm SohU—(I am not 
sure of the ciact distance, but it is neariy the tame 
as the Midland;. There are two trains by thia 
route which lake 4h. 3Um.— namely, the lu.lu a.m. 
from Eustou, and the 4.1.) p.m. from Man- 
i^estcr; another train, the 11. Ij a.m. from Maa- 
cbcster, takes 4h. Sum, These traina moke screu, 
four, and hvo intermediate stops re^wctively. in- 
cluding Willesuen, and ue drawn by litt. oiu. 
coupled engines. 

trivar yurll.ini /'cFf— distance SO J milea. — These 
trains are U.N-B. and M,S, and L. joint. There 
are four, the '2 p.m. and li.Io p.m. Irum Kiug'a- 
croBB and the 11 a.m. and :!p.m, from Uaochester, 
all taking 4h. ^m. and makiDg two iutermediate 



and thence to Manchester by M.S. and L. 7ft. t 

single engines. [Perhaps " K. X. H." will give the 
other diniensicns of these engines.) Though the 
distance is much greater by this lost route than 
by tilt other two. no JifRcnlty is found in keeping 
time, as the following extract from a lucal paper 
will show: — 

T/ii: -Vim- Fdfl T>\iiiisl-> L,maiM,.—Oa Uoudaj 
the Uanchestor. Slielticld, and LineoluBhire Bail way 
i.'ompauy commenced numing new eipresi traina 
between ShefKeld and London, at the times and uudei 
the conditions of speed already mentioned iu theae 
columns. The journeys were- practically "trial 
trips,'' andthey proved most BucceSaful ones. The 
drat ti'uiu leaving Manchester at II a.m. isached 
Sheffield at ll.oU, or :> minutes before lime, being 
dueiaaCl'2.1. At U.Sit proceededonite Joamer, 
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Not, ao, !»»«. 



it 



■ fii liii nllr'ti'd. At UK) 
>>i-<lK<i'>r til- rnHiT (linuki 



mill li- kiiiLm itiy I'hniiK') '4 {■Miti'iD nun 
Iv ]>rivr|>lilili'. 'I'hii i-llxniFii UMj' b« leatcil oo 
n1i|<-. mill vliitr- Ihi: M'ltiun outtuiK it jj^oiDK oa 
iu^»lvi>ul>l>- III Iny thi nuor &r the obisct 
1 nii<l tHki' thnn uj> a([Bin otttuei than 
1h> 1h>I|ni1, nincii the lUniction cl the cuta 
(.1 IhiiH aJinrAt itieTilably bo chugeJ, ao 
tit" uiulvr surface of tba lectioii would not 
■.mllvl li> tliu iijijicr. Hating nude & Hnt cut 
.tJiiii BU oTtu surface, wet the nizor well by 
inK the )iomt into water or tiiiht and ilaDtiiig 
.ladK to that it ruiii tuward tliu heel : wtt Iha 
Lce '<f the object alto. Presnng aoDicvIibt 
lightly with tbe faliuk' ra the fige of the 
■b or Hnf^r uai] (which will gi\o the tbickueaa 
le wrtif.n;. make u »BCniiU cut, preserving ai 
• powiblt! tlie preciw diitctii^ii ol the flnt. A 
1 or ku perfect tecliou will tlieu be left on the 
- ■' -nay. if thtiuylit pood cnoQirh, be 
.; , .^ ^ toothpaata 



nsUnce). To float it o 



it behind the wctiuu. The Utter 
down ill tho lilltc Etream thus creatnil, ood 
b« BMuteJ by the iHiit-il iu duiug lu. The 
pfivt tliiit TC'Duiui to lie iinticeii (beside* the 
. of caivfuliivM not to cut the thumb, or. ui it 
be, the ilii)Kr i-f iIh- U-it liaud. aRaiiut which 
ra/PT romei «bi-D it )uu tluitheJ cutting the 
:t), if tliat Ihiu K'ctioiii urv ILible to Jouble iu 
aini; up i,b» it werr^ the ra^iT blade from edtie 



B^ off in 



Toiuv 



nitlii* , 

luJ. •latit it fi'mewhat, i 



I lh«t ii 
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',(„■.. ,i,..,..Ul.."> 1.11- .i.-.irlr dry iu 


■.r"'iu"i. 


l., „.atWii.«.ll>^it"l-M'"lrl"'I' 



Wkad will do) bottle, the ompotition at the 
fiiltw'ioil lUiuiuK fluid LeiDii written on the label. 
When wasted, take a luindeiit quantity of the 
fluid, addabout eiRht tiin<9 tbe amount of water, 
and thirein t«iTS Uie tecti'ms or other objecta till 
auiFii-iently utaioed. Theu tranafer to methTlated 
■pirit, then to benjjil, tuipeotiue, or oil of cloTea, 

IV. rnriti.. 7Vv7«'p,f^(^i?).- to u»a a dipping 
tube, whichoujht to be made almost capillary atone 
endandleft open at the other, dip the tube into the 
liquid of which it ia dctiired to take a imnll porfiim 
for examination. Cloae the open top of the tube 
witb tbe thumb, and an remoTing the tube the 
liquid will not escape. Bycautianaly and partially 
removing the thumb, it will flow out : or a little 
will do so on wanning the tube — e.g., by the heat 
ofthehand. Small objecta may also be made to enter 
the tube, if ita lower and narrower oiienin^is made a 
little larger. For chaugiiig liquids in which objects 
sie immersed, a tube with a tioer ending may be 
uaed (the finerthe ending, the leaathenbjecta aredii- 
turbcu), part of the liquid being sacked up, squirted 
out again, andthoprwvss reg-eated. This ia much 
mort- cleanly thou a syringe, aa tho thread round 
the piston of a syringe inirftably becomes soiled, , 
however gnat care be taken to prevent the liquid 
from iouchiug it. There is but little danger, after 
a few trials, of the liquid rutering the mouth, if 
the auction is ejected, not by drawing in nic into 
the cheat : but by closing the back of tho mouth, 
as iu saying the ck of the word back and sucldug, 
by making a cavity between the top of the tonpuo 
and the roof of the mouth, placing the ti^ of tho 
tongue against the tube whpn this space is tilled 
with air, and repeating the iperation till no more 
liquid can be dmwn iu this way from the mounting 
pot, or pot containing the objects. The mounting 
pot may then be placed on its side to drain : end the 
neit Huid afterwards cautiously poured in without 
incurring the ilon^icr of bteal^g involved In shift- 
ing thin section, ,vc., from one pot to another, which 
is, however, the most clennly way for the sections. 
It is best immediately to move them about in a new 
fluid, as otherwise— I'. g., in turpentine after spirit, 
they mar cliiig to the hnttoni or sides : they are 
best moved by creating a current in their neigh- 
bonrhiiod. or they mav be lifted from ono [lOt to 
another eoutaining thi' new fluid, bv a piece of fine 
gau.'O wirework.orbv inserting the'blBdo or handle 
of a icalpiliuto the liquid, aud coaxing them on it 
with i camd's hair pencil. To clean sectiona, thov 
BUT N' gentlv bnuhrd as Ihev lie on a slip, with 
the'tUTivntiBe. ic, iu which thifj have previously 
hetc inimerwJ. .i drop if clean turpentme may 
: it will »rreaJ over tho »lip, 
[■vfors it. The dirty turpentine 

_.i-t:on m-iy then be removwl with 

a hudkowhivf. and the same thing douu again. 
Si>mO I'bjeeta, ag.iiii. will bear mughcr treatment 
tluui (rthers-e.g.. they may bo taken up by the 
foni'iis iboldiuK them, prefecably, by some port 
whicb it t* not dniml to mount), and waved in 
tbe lluid. and any visibia dirt may be rcmoredwith 
withustiff Iu!. . 
IHiiihiildci by tying round 
1 - --'t QO(Jt^junl cruiiuico. *. ^-— . 

,— Hninlditjr and Chronometera. — 

With n'fert?nce to this question (see pp. 2-J7. -•>'■'}. 

Cristi writps lo aav that the name of the 

ioti. till' teiiii^rature. AiC, ate '.■..' given in the 



irritation of the porona clay is at least the exciting 
eanseof tbiseomploint.— St. BaBT'S. 

[.51961.] — OanunttaK Objaat QlftUM.— 
Will you kindly permit roe to state biieflj the 
result of my experiment with castor oil aa a cement 
for object glasses. After no little tionble and 
messing, I obtained what appeared to be a perfect 
film between the glasna, and. when now ezamiiiNl 
the transparency and clearness of the lenaea weia 
moat pleoaing. Upon trial. I fonnd the focns 



hour before was only auipectsd under almost 
identical conditionsof bght— waanowheldateadily. 
nnd what waa also veij striking waa the compaia- 
tive bUcknasa of the Burroniiding field. On 
examining the planet, howenr. for definiticA. 1 
was griex'oualy diaappointed. It would not focos 
sharply, and there was a most unmiatakahle fringe 
of blue. Perhaps there wsa too much oil between 
" ' <<i. as a good deal exuded after f?rewing np. 
normal condition the surface* axe in perfect 
If the defective defiuition asd colour 
could be overcome, then the improreUMmt otherwise 
would well repay the trouble of occasionally re- 
newing tbe oil.— AciuauTic. 

[.72003.^— DefsctiTO Coil tiL Osawasic Bat- 
tery.— It "J. D." expects an answer trthisqony 
he must say what it is he really wants to know. 
To enable him lo do that he may lie safely referred 
to back volume.1. when, by diligent reading, he 
will probably And wtiat he reqiurn to know. At 
present, his query is a bit of a. puule.— Sn. 



[62010.]- IiiftlDB Water.— This qneiistshonll 
try what can be done with a hydraulic ram. whieb, 
I fancy, would givu more satisfactory lesalts than 
a turbme, considering that the fall is only Oft. He 
willSndapwitdealof information in Sir. Da vies'a 
urticlea and recent tetters on rams.'Eaus. 



/^^ 



,,l,„ I., hJiiiIihIi iHliythiltg 

.U. 1,'. .^tllll, (liirly gnuiia. 

I. 11,.. >k Hi.. liHiiiut-ajli" 



"L m'Vi' "'II'I'ii'Ii.'." l"."l"iil nllHilliligWaWT 

I i' II 1 ..II, .1 niii.Mi ".liiiii"'. '"••* "*''' 

. bI.i.Ii 'I «ii'^' "'^'1 Y^^^ __jl_^ |,.nii lliati two 

",:' '"",'"',', I, '.'.'.•' ,.:,■'' .■i":-il'''l'"li I'"!"'"' 
,"l,'"!n,. .•><■■ i.l' ■/■"■:. '■" ")' "' 



REPLIES TO QUERIES, 

',• /» their antutri, OomipoxdtnU in rtiptet' 
't rrquiiled to mtHlum, in inch imtafitt, tA« litU 
niunisr ^ tht gurry atkid. 

r.'il'i.'jii.l— A Three-Cell Battery.— In niTfi: 
to ■■ Xo Sig,.'' as to siite of cell?, carbon-, indiaic*. 
sro OS follovrs :— Si/e of outer jar. ll'in. by ■■■in. : 
porous cells, llin. byjjin. : carbon platef. i-'in. tr 
-"in. hy '.ill- Zincs iu the shape if a •.•xlt iri 
iiiH-ii iIkwii till middle (beiu^ mt:ch better than A* 
rikls) llin. I'init by -In. diameter. I nctic^ !h« 
light bnriimea fainter after the battery has !*tn := 
actiiiii for about four houi^ togethrr. TLe= ;'=• 
action nliouH be atf^.ped for ■oms h- -.ir* .r. r-r]v.e 
. .. „ ,ti strength Jga-.c. F:t ci:*r 



1J17;«.]— Oaawr In tho Jloiti — I .-.r; -.i- 'r^!' — rf:;^' 

tr'^nndy sorry thtl I havt i*':. ;xii:. *.-.-:u<::.- i-:*„ :t:;:.j IvI 

uiswfcf llr. AIUui'V< .-Mit;::.^ -.:. 

,I«leniie ',1 tvyboid nf^i ii. a^.t =.. : 

jtnntoyJ- **• ***** '■'■ f — •'- '. '-"i ■'■ 

almost euliwlv amongK _;»i;-i, ;J.:i. 

haT": nu detailed iif.bn cf —■*'■■■ '•-*'■ 

iHfely »ay ">•* i*»rir *-. -- "-'— *-■ 

Sri^'SinS ^." ;;?'"t^V"lJ^*" '■' . 

ic»ny '.f aij nw^ii iviiiaa.-.*-— --* i— -^ 



tool handles, and i 



ordinary way ^— Eiaaz. 

[•j2(W2.1-IJ»ht-wavM.-DoeB not '■ Xo Sij." 
see that if we could see and uiaasuiL what he calls 
the altitude of light-waves, it wmld settle beyond 
itl possibility of doubt any dispute as to the on* 
lulatory theory ■ Just aa the iutacaity ot a soiud 
la due to the amplitude of tbe sonnd-wave. aa pre- 
■umably is the mtensity of light due to the ampli- 
tude of the light-wave.' The qoeiist should refer 
lo some textbook uf phvsica.— Xnt. Doe. 

[.V2ii'io.]— Aftarlndea. — I snppose this querist 
would find something to suit tiim m the ataiogues 
of N'ovello and Co. and the other music pnblisheTi. 

— Diinsos. 

j.V'ii'-'ti.j- American Cloeka.— S^far as all the 
information conveyed by this query is concerned, it 
is (inlv possible to guess Uwt the clocks want 
regubting. or else are worn ont. Be;tei try 
another "clocksmilb." unless you c»n persnads a 
real ■■ hocotcpist '' to undertake the wcrk : but I 
warn von. he will nrobablv eon^d^r his Mme wasted 
in suc'h clocks. —M^. Doe. 

"rii}i'.' — Anerlcan tgt • Bollera. — If 
'-Dux," with hii egg-boilen before him. cannot 
discover why they stop running, how can anyone 
wh.> has n.>l seen them? rerhaps the sac>l Is too 
i^rgt in the grain.— N't:?!. Doe. 

■.V.V.> . — atraet MatUeal Coil.— Put vint 
buiidleof wires f-rming the core and thebmst 
into a paper tnbe made oa a 

^ncug'j lo all; w ttt brass tube 

your wire on the paper tube. If too mean lh« 
Jsscription given on p. i>. Vol. XlX.. it is plaia 
enciifh if Ttra think n ever with a knowledge of 
the pricnpies — >r\. Don. 

^:.■^^■— TalTe-Splndlea.- tJuerJt does not 
*;.i;j wia: Ti;T«-(Ti:-.iil«. but I do not tbi^ 
mV^r .113 ^< TiMfi as [luicin^ unless there is a coat 
■f «t*»T.-* Sire b«w«u rh, rubber .inJ the 
.t:t !.!. If f .-r a *!*J=i etipt;^. the hsAt will suitk 

'■-""'■' ;— *nactia» 3E«cMxi*.— Mv answer to 
■•^ni.-" wMM jji=M I oould pc; -r. What» 
r;-:^ :^..ri.:y ■ A_v:prwuirB is ta multiply the 
.-^.".;=J*ii=j( .-i-^i =■.;* by th« thickness jf tb( 
'.^:lf«. a=i :y th* shearing; strength ot the 
''^'"^^" t''.— ~ fJTan answer. Asyto 
„.-ei..(r(dTiii:;*:n**s *n:m iin, to J \ in., at J 
— \M-*^-^ »=^s;:.. ,r--m lO to 3t tonspvr sqasrc 
■,_:> Ti- a=sw«r t„ Se— .l-Ulp ^ > .^iJ^'i % 
, - „ T.sJ., Il*vj=.-s tak«n the taper of the 
.-..■: .=..-.-.-=*>i(i*-.-C3The»bti»e.— S. XicBOta. 
. I uk<^l the ZiiM't 
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coutniveny in the "E. M." (espedAll^- lucli us 
tbat cm " Thonght lieading," from which I think 
vetf few hart darivad benafltj , ueithflr ahoulil I 
peniit in my method of ulculatiDU it it wu clBi.rlv 
ahowu that I waa in the wrong, " Euar " ii gooil 
enough to warn ma to take care, otherwiw I may 
lose mytelf. Thii is ouitu [lonibla, yet I think I 
a,m awue of some of the practical odvuitagei of 
the comuound oyer the single-cylinder engine ; but 
I Bliould like to uk "Euor " if ever be obtained 






[Fleai 



D.] 



[S'jns.]— TmtIok FoBtB.— The queriat muit 
get his timber as dry u practicable nom aap, &c. 
The lurts inierted in ground should Bnt be chaired, 
aud afterward! well soaked with a compositiou of 
I tar aod ^ pitch, well boQed. into which a ipriak- 
luig of uuiddima is stirred. The tails above 
ground haTiug two coats of this will be proof 
against all kinds of — " " ' 

[62128.] 
M. S. and . „ . 

rebuilt at the oompauy's works at Qortoi 



rf weaftor.— E. OwYS. 
. and Zi. Snfflnaa. - 



boiler u not so trge as in the geneial types of 
H. a. and L. eugmee, and the finboi is raised. 
The leading uid trailing wheels have outside 
frames, this outside frame being carried on over the 
driTing wheel, but not connected with it. The 
connecting-rod is nearly hidden by the framing. 



newhat similar t 



having a pattern of orals ii 



1, the new ones 



bv Mr. BoUs iu the '■ British Journal of Photo- 
^iapby," 187S-B.— W. Bonrasos, Jvtr. 

[a-2210.] — Oeometrioal Problem. — Taking 
the ceotre of the larger circle as origin, and the 
line joining both centres as axis of jr, the equations 
to the circles arc - .r' - y' - B" = 0, and i' ~ 
2(>i + ;/' = . .'. they cut at the point r = 
— . From equations above, we hare ;/ = ^It" — j' 
and II = ^/iTT — .r" ,•. area common to both 



rJ _i 2^' - B' _ (jH - R') R ■ 



[£2231.]— Self- cloaliLK Doora.— I beg to i«- 

Gate Spring," whidi is tlie moat limple and effaa- 
tive amngement for closing doota I have met with. 
The ipriag is easilj fixed, and can ba taken olF 
should the door at auf tima be required to ba latt 
open withont removmg any flitima, tlia ipdag 
baviog merely to be slipped off the pivots.— G. 
FowT.Ea. 

[.')223fl.]— Cotnbliiinv WeiKtata of TkrtMla 
Acid and BioarboDate of Soda.— These may 
be calcnlated by adding the combiuiug weights M 
theii oomponeuts togeuier thus. NaHOi ; — 



H^ " 



>t average above five or 

[s2'iOT.] — Borlns Crltnder. — Grautiug what 
you have staled correct, iu my opinion, as on old 
hand, you were not in etroi with the job ; but in 
the fint place. I ihould like to know how the line 
wasobtamed with the rough casting, aod also would 
the ,V bare, as shown by the foreman 'a gauge, 
materially signify, and were the lathe shears true V 
He reported you as confident and not so good at 
eiplaiuiog. Now, in my opinion, here the magni- 
tude of fault occurred.— W. Mc. - 

[5221U] .— BtereoBooplo Oatnara. — Originally 
the size of stereoplato was .'ijiu. by .3iin., the di>- 

.. 1 . — ._ pgntio being, of course, 2]in. 

^JiQ.by31m,. 

Decide what sizes yoa will adopt, and fix your 
leuseg accordingly ; or what is itilf better, have the 
front of camem so mads tliat the lenses can be 
separated or brought closer together as required. 
Leuses of Uin. focus are abonl the best for general 
pnn>oeei. The prints should be trimmed and 
mounted, and the separation of the stereoscope 
lenses orrauguil to coneBiiaiid : but as to the focus 
of the latter, that is mainly a matter of individual 
idiosynciasy.— W. Rohiksoh, Juk. 

[522 11. J— Electric Formula.— To find tin. 
potential due to a solcuoid at an external point P : 
Iiet Vf be the required potential, and let 4- ui and 
- Ill be the powers exerted by the poles of the 
solenoid (takiu^jthe south-seeking pole as negative), 
ctire distances of the said 



1 subsequently ii 



_ 0. = Oli 

_■'''*' .-. HAHiOi t^ 150 

^/i i' — B* — )■- coa.~ - I - -- _ ■fjjj, combining weight may also 

/> - T.- r. '^ '^' from the specific heat; because combining weight 

(■-_.'IL~ ^lIJ* ,/rf- -Tt' = """-l. Wemay >: "pedflc ieat = a constant. This constant is 

4 I- -^ found thus: — 

obtaia this result also bv mensuiatiou. thus .-Join „ ^'^S.li?"'' ■**°^"'' Cons^*- 

the common points: tlus chord divides the part %■ "i:,'™ ' ^ = %^ 

common to both circles into two aeBments. Catliug ' n.,iiri ^ -5 " .--li 

1 the perpendicular distance of the centre of the *" " '^'J " i2 b ii 

larger circle from this common chord, we hove ** UMU x "VT = fl-M 

(.^■Siii R= - .v= = .r (ir J - ,'-.. .-, j- = j^!: m Ag .'.'.' .'.'." IcaiTO y IDS - 6-W 

■"■ U 0-940ti X 7 = C-59 

area of segments = R- cos,"' f-_ - J^^ Mea^Ts^ 

_ 1 2 i-^" - R' — A- R. U., Hale, Lancashire. 

^'i r- - R- and *■' ooa. "—77a ~ [52'237.1— Jointing Saterlal to wlUiatuid 

f> --Tt-iT- the Action of Soap Loea.— '■€. J. H." wUl 

^-- -—'^ ,/4>-~-"~R- The sum of these = find that if he uses flreclay moistened with weak 

^ >'v muriatic acid upon the threads of the screws, bo 

!?._„. ,, . - -I R will have no more leakage. Lead in any ihape is 

,^ . i". Cancellmg, we obtain R' cos. - - utterly useless with caustic alkali. As to the 

^ leakage iu steam pipe, I take it that he only uses a 

R ,T -, .V. " ■ —1 - '■■ — R- •n.i. small quantity of Ijc to correct hardneas of water 

.7 ^4 .' -. 11- = .' tm. — ^-,.; ■ -lliw iu the jteam boiler. This would not causa tha 

^- ^ ., , ^' ,. . ,. , , . niDcs to leak: it is caused bv the water resting at 

equation gives the wUhon brtween R and r, but {hHepnased part of the pljK. AsmoUcookin- 

tliB solution of It 1. rather nbstnise.-C. Rkllz, ^rtedthore toTat off the watir at night, or a leU- 

UBi ouport. acting small valve, will remedy this.-^tp BoiLZK. 
[,^2227.]-L_«jidN.W.B Vacuum Brake.- r.V2233.1 -Induction CoU.-In thU C— "- 

fl'S^ ?K "v \, .V^.TW"*,.,'^ already h«n two sides of the condenser probably eor~- 

'? .^v"";..^',"-^''* ^^ *''''■ '"^.^- 'T^^J Let the querist attach a batt^ooll to the 

adopted by tho ab^e com^iy is not automatic eoupling up a galvanometor fi. ciicnit : and, if thi 

except on the guard s van. Each i-an hjs, b«jde, ^d^Su„^uiu5jto,u„rewillheanimrtantdSUiOB. 

the vacuum apparatus, an automatic friction brake. _g -a 
which, while the train is running, is kept out of 
gear by a slight amount of vacuum, maintained by 
a smolJ ejector throughout the train. The vacuum 
brake is applied by the driver using the Urge ejector. 
Bud if the train 'divides, the entire vacuum is de- 
I Btroyud. and BO the friction brake goesou. luck *i 
I ill a rough sketch of the gauge used. Bel 'e 



[o2243J- 

interested i . .__ 

of one haling all the advantages of which he *pe«kt, 



:iLKthi 

; the reapcclivi 
poles from the point P; then Vp ; 



t 1 



Ivauui P. Thompson^ pnlilished by Uacmillaii 

.d Co.-A. H. D., Hale.Xjmcashire. 

[5221'^. 



, —Kedloftl. —" Assistant " 
n the rolrl which caused the 
the laft luup. He would ' 



.«•■( 



t b globules 
globulsB of 



of thuja. .-> globules of verbena, 

buna iu a pint of water, or a little i 

it Iu small quantities at a time. Wet a piece of 

flannel itt the same wator, and pot it cnlil on the 

skis over the place where the pain is. He has no 

need to fear these remedieB. as they are extracts of 

herbs not poisonoua.- ETHEEoninY. 

[J222y.]— Collotyp* Printiay.- 1 eiperieuced 
some difliculty iu my earlier experiments iu collo- 
tvpic printinE;. at the film would not adhere to the 
Aim : but directions as to the method adoplsd 
By Herr Albert, of Moiiich, which I found iu 
"Pritchard's Studios of Europe," enabled mc to 
work the method with sucresn. I obtained the 
book at the office of the I'liMograpbic "" 



t. Holboiu 



-Jaues Bbaufosh. 



[52'>20.]^CoUotype Printing, — Most likelv 
owing to the u«} of too soft a gelatine, or too stiff 
an ink. I am not aware of any work on the sub- 
ject in English, but there is a French book by 
Geymet, entitled "Tmit.: pratique de Photo- 
lithonaphie ct de Phototj-pie," published by 
Oanthier-VillaTB, 59, Quai dea Aogustins. Paris, 
piiGC 6tr., which would probably contain all usees- 
aaiT infOruatiOD. Thire in also a serlei of articlei 




coupliu" up the train. th« needle poiuts to tho left. 
When the train is ready to start, the small ejector 
is taken off tho friction broke and brings the 
needle into tho position shown. When the large 
ejector i^ apphed. it fiiee to the right and 
indicates how much vacuum is obtained. This 
i» not the same us the brake used du the L. and 
S.W.R., which wai. illustrated iu the ■■ E. M." some 
six months ago.— W. TKOMrioN. Rugby. 

r.V2231.]— Spring for Boor.— Attach a steel 
roi) about oft. or <jft. in length and iin. in diameter 
behind the door ai shovvn iu sketch. We have a 



y such iu uie here, and thej u 



'dute. — Bbah Au. , 

[32211.]— Analytical Theorlea.— Most of theao 
theories cannot he proved : as. for example. Am- 
pSre's theory of magnetism, in which alectrlo 
currents ore supposed to circulate rouod mainiets. 
There is no demonstiaticu that this is a facL Sir 
W. Thomson 'calculates by theory- the dutinoe of 
the atoms of copper aud /iuc, but theie is no proof 
that they exist. Maxwell supposes electrical and 
magnetic uudulatious to be produced in ether, 
which is most likely oulv uu iuiagiuation like the 
theory of Phlogislon. ^iloKart cousiden that the 
ether is the s^^me for all the force.-heot, hght, 
electiidty, and mugtiotitm ; but these forces are 
most prolHibly caused by a vibration of matter in 
itself.— J. SuKUfit, 

[J224.).l— Lever Watch.- Iu the first plaos, 
put tho barrel- hook into tlie hole in the banal, 
then wiud the cbuiu carefully on. This is done 
by catching the square of the barrel arbor with tba 
pliers and tumiug it slowly round, keeping your 
thumb upon the chain, so as to prevent it man 
sliding off the borrel. When you have got all the 
chain on the barrel, jhss the tiid that tiiiuiree to ba 
fixed to the fusee inside the pillars, and fix tha 
hook to the pin. After you have done this, pot 



> of the barrel arbor, s 
rso. just as much as will 



when winding, t 



<uths 



stop short. Wiud np the 
waicD now, and if it catches before it is full up, it 
must be the stopwork tlmt is not acting propel^, 
which you will easily see, and be able to ^ut i.v^i!i> 
yoorself . — Sntsux . 
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bii^TJniir witii (r-.i*J. . -.:.: i.::. 
MU(uluti>r7 '-ii-'. -i-''- s . •-: ■ ::.': t. 
muil HJlvcr nitra!-' -. -t- ■^~ .—*'•.- 
eliniinat'iT. I t;..:.k ;. . :^\- t-It ■-, 
action ir vuiii-...:- ."*■...-"■. .;- LiV^. 
tba dtrii~, ^r vL-; . .1 -L-.i .i ■. 
meiidel t.v U li-.-i »-.--^ -^ -W. L.i: 
■ji-i;.;— B=si«i Bi?=«r - ■. 






:.h.. if tla B 
; -J.-.- •.'.n.M p 



ttai tha h«art and itonwch are both lupptied bj 



i i« D'iit I. 



uerTG, aud if ir 



:'. aSwta it« varluc Tiiiart' end. aud so may gixe 
:iie t' :1.^ iiMTLAttKiii lUtiiai. He cuu get hie 
,*-.c.i-:LiiiVj.-.r'l.;r hj tLreT re;ru!ar mtala *day, 
i;;--*->.7f.Te t-.ntib«tB<'n each. II-( inufit. if ha 
r up alo^'jl und tohicco. At his 

' "jOC bdve meat or liih more 

i::ii -.t.Biii^T; -.r tfi ir.;^'b! trythuefftct ofo nou- 

, S-:;". ~ii ;.: 1 fMtlilfllt. — T. R. AlMXBON, 

''.^'r-l — lEtermittant Polae.— Iiitiinnittent 
•_ ■L.w Lt It c =:':4i19 u::^>nuiioii in adraucei] age. 
l:. I It '.j^j^T ■ timp^jm of little mommit, I 
biLiVf i; ii ^ounlij cauied br reUei action. 
IrT'.^r:^ :i Hit f ^riphiral c«ntHt«taI cxtrei 



[52278.' - Oaa.— Somawhor 



■2.i.1iii K iLe t 









■.^w-;,; -sj+iw:* 









i>."v!.- Sp*>:!S««»?F«.— Th re an bivks on 

Ktrum aaj'.siif ^v U>*iv«, !5ch<ll*n, Sutton, 
CllT. Till' dnit u .1 itiw* of iMtUTM to 

cbMDwu, ikv M:<,-t'-.;d iR-atd of th« whole jubject 

«aCB. Sutti'U t> J HB.iU<TUvk, chivflroDabMrp- 
tiini *pi>ctn. l"nvt.'t U a cawtal little book. 
inibli*h<tl at 1*., whiob riv« .^wr tbo wholo «ubj*ct 
dwrly . thoush bri. r..v . W'ilh ivpini to your other 
«iu.'rirt. I would n>,-.'m«K>iia yi'u. if vou reolljmfau 
h> buy a >)wln<KVi<v. w writ.' to Mr, Bpjwiuuk. 
Wh^> <itlT>'Ttii>i-s ;i rjiuliiHid nivitnucoi-.-. a» to 
Whrllu-r it .1 .'111' o( hi* .lin'.t-vi«..u i>)'.vtnu«<iwa 

vouldauitvoiiri-iin ■ I luivi:ilw;iy»toimdhim 

wrr fmiik in uivii.,; ih.- ix'.iii-t.vo m.Tit« vt hi> 
uwtiiiin.'i<t» 1 -I...!,!,! ■«> fkf reinK.u.1 niwlcv- 
«v,... «,..,U.l.-i<i.t .' «i-ll<ftWv-h.'W tU full 
I....J ■ ..wt v.l.«».-l.v -.Ui.r..l 



!r.,;-\; 



I .>!■ ....... .1M <>i 



.,. ,..!..'. ,.'..«.lll (h.>>i>- 

.,, ..rt If ■■ Hilliiiiii"" 

, „„iiv.l..'«ill 

, ,1 ...„ 1 I,. iii>.i'-Uiii.. 

. , .,,1, ..,» 1. .Mill. I 

.., ,. ..u.*..l.. .H»)l..Tl 

. 1,^. , ,11 .,,.,..1 u-.i>li>t>..l>. 

, l[,B.(ll I •"■ 

.V'",'.'.'.'.i'i .'.'.!('".' ;'....."r;ii"v..ii". 



,„. k.,.hI ...1.>I1«I"- 



— ^A.--.i«'v 



.plitet the cardiac inhibi- 
c birjnpita, cauaing it to 
ipiaal acc«wory nerre 
bnccheaof thepuaumo- 

iz^LuT* us::, :!:l«i:.:iiiLKc cardiac ganglia, and 
_. '■%_, — ■--.- ^-^^ » b<a: to be miwed. Id the 
:U4 -I." i^i-^:zj I Ehould cnniidf.r thai tho 
T • , • '• ru a: f I'jl;. and tbat it iIltillbletoflatu- 
'.!-' \ f'-r ' ^~T- n"""'" atony and abnonnal 
i.r^u :i firscas^E. jsd ihould recommend tho 

"^'Z-^' 'r—a.x*a of Tlnplatea.— '■ F. G. S., 

~-^l iii Co.r i*. Liadeuhafl-Btroet, B.C. Thia 
i-ijr.: !. t>»e b«u iu the " Addreu " column ; but 
^ -.i ;=it)Mibli; to uiiwer thii i>srt of the query 
wi:l--ut ^ring an addreu.— R. A. R. Bexkett. 

' ■■-■Jt'j."— Tuning Piano.— The covered string* 
lie' iu fault : probably the under coiering ' ' ' 
inftvad of ropper «tre. and. if ao. their i 
■■ tubby "waa only a queatiou of lime 
bc^nu4(. Tbe only remedy ia to unt on uaw 
jtnugs. The ooet of an entire eat would be about 
U'li.. and that of the plain steel wire for the reel of 
tlie uot*a another U. Since "Amateur Tuner" 
Kvma already to have succeeded fairly well in 
tuning the piano, ha would have no difficulty in re- 
striugiug it and roughly tuuiug the new wires. 
The lizea of wiia will Kreatly depend upon the 
lenirth of stringi, most Iilcaly they will be found 
marked upon the wreat-plank.— W. H. DiviBB. 

f.^J'JTl.l — l^var Watot. ~ Presuminc that 
" Vuloan earafuUj examinod the watch and found 
no vt«bla foul contact in iti parts, 1 should be ic- 
vliiH-d b.< think that Uie cause of the watch sCopping 
mar bo (hat Uu- teeth of tho 'scBpe-whoel come in 
«'nW-t wiUi tho -bi'lly" of the pallet: they 
MR. n..t »> liable Ui come ill contact with the middle 
of th.. "Wily" a* at a distance from it on either 
•i.l<>. t haw fuuiHl by iixiiorirnce that escapement 
uiAt>n>4lMi do uut Rivo iuflicient dearaaca be- 
Iw.vii Ihiw l«rt», and the reiuit is that the watch 
\i Lai.!!. t.> stop, i>r i(> action to fall ofF in certain 
ihisiliiHis, Iu ivninlyinB tho eacapemcnt I would 
alwiiT* Iw aiioiiist t)iu pructico of shifting tho jewels 
as, iKsidi's being a bod plan, ■"* - -'"• 



.ii»ll(!ii 



imll. with t 



fault I have 
i.riu tho otcaiwioorita of modem waUhei ' 
iMiUuiti piTOta are " ■ 

vt of reducing tliu fi..."-'- ~ ^~ — .... 

that ir »ol at all so necessary, as the balance 
« uni always jewelled. A very thin bakuce 
it will wear away much too soon— iu fad, (ar 
UT tlutu luiy otlior part of the watch -— ' ■' ■* 



eful a 



Wilful h 



'ubIihI to very ( 

aldeulol jobbers' time « lost m trj-iug to 
iliM'.ivfr thu causal of a watch stoppm^, it might bo 
i>[ MTvim if ■■Vulcan" would pubUah the causes 
iiu wLii-li b« "■■■■ks iiifonnatiou as soon as ha has 

"Rap's" 



[.V-JTS.) ■- S<iutatlnK. - 
Hiuty iutplligihly would r 



ml.Hl l«>'lilnnu. In ohpthalmology, bosidas more 
iliuunuiis tlun <'■"' bmiuvoleut Editor msarts in the 

lin.vity ■iH'ak dogiuatieiUiy. The squint was un- 
ii,'u1iti«ilv cuusud by the error in rofruction. In a 
liy«Tiu.'tr..pic «ye, tlie eye is either uncaturaUy 
idi.'tl. or llio hins too flat. By accommodation, the 
liuis in rutiilurod moroconTai, and benca ra^iwhich 
would othorwiso not meet on the retiua, are 
biciughl to a focus upon it ; but the aooommoda- 
tiiiii cununt bo exercised without convergeDCO of tbe 
„-„_heuco tha squint. The retraction error is, of 
ijoursu, not corrected by the operation. Therefore, 
Iu prevent tho return of tha squint, which will — 
doubtedly 
tinually w 
which ue c 
eHort or squint, be 
(,8DJ.— St- BiiT's. 

tBW7a.l-IieB«l.-Tbn auMtM to tbU cjiary 



"Hup" I 



ilIBV.o.1\,».W^.-».1 



tha back volnmas 

.. , .=.. ^. will find an article about his idea. It 
was a paper read before the Society of Arts, ia 
which the author proposed to tato all the "smoke" 
out of coal without reducing it altogether tocoks. 
I believe the reasOQ it was not tnlcun up wiu b«««K 
the coal left in that state breaka up too euaQy tor 
handUug.— Nux. Don. 

[o2i78.1~aa8.— ■■«'. A.. S " wants to iDggot 
that our gaa companies should partly distil our cotJ 

, before ho uaeholders are allowL-d to use it. It ill 
very good idea, but has been auggestcd. It wobU 

' aave the country a large amouiit of valuable pro- 
ducta which now accumulato iu our chimneji. 
pollute our atmosphera, cause laii« diMaae. kill oor 
plants and treea. make tlie aky hideous, and dertn^ 
our public builings.— T. E. AjjJNSON, L.B.C.P. 

[5'>-;7S.]-a*H.— "W.A.S." aeerostobaTBaTtij 
singular notion of the manufacture ofguandtbe 
rasulting bye-produotii. To produce an ineamki- 
centcoke wa must remove all blaze and smoke, uil 
this it done by allowing it to remain lon^ eaaugL 
in the retort to extract all iU gaa. Cmtaiuly thm 
is a richer gas aipelted from the coal in tbe euty 
periods of carbonising, on account of the bydp- 
carbons being more rich in gases. Tha practm, 
however, is ganarallj followed of obtaining the 
largest amount of gas possible per ton of coal, snd 
this would largely deteriorate if the retorts wsre 
drawn (that is, Uia ruw coke withdrawn hifore 
being fully carbonised] leaving gasss itiU rich 
euough to mix with those evolved in the earher 
period of tbe work. The only txoa method of 
solving the difficulty to which ■■ W. A. 3." refe™— 
vii.. ■■ obviating the smoke from dometiic tUta.'' is 
to bring into practical use the pnneipls of '■flame- 
leu combustion," of which Mr. Thomas Fletdiei, 
of Warriugton, is. to m^ mind, the best eumoaat. 
With this principle earned out by theuja of fiime- 
less gas, we eee m tha near future our towns aod 
atics cleared of the nozioni fumea and imaky 
chimneys which now poison the air, and at times 
make it almost inauiFerable. I hope to see soon a 
paper in thu Enqlibh JtzOUinc by Xr. Fletcher 
on this subject, which I tnoir would be welcomed 
hy all.— E. Uwra. 
[r)22'0.]— N. S. KocinM.— Ur. McDonnidl^as 



jumbered 4tO. It is 



a Dsiliugton 



■what ■ 



L. aui N. W. in t™ ; but I sm sonj to sav Ihaw 
not yet got dimauBOna. If, st any timB I obtain 



r, I hear, being bnilt at OataiAead.- 
Ii. andlV.W. Snsin*«.- 



Ueteob. 

[532B0.1- 



brake. A compound 
twing built for the Met 
ot the 



AMt 



ift. 6in. four- or 



_ieir side ti- 
the Watford at 

[n2-280.1— 1<. uid H.W. XualitM.— TheDasn 
itnd numben of the oomponnds oomcaandng witt 
rlOO are as follows : 300 Compound, 301 Eoooomiri; 
W2 Velocipede, 303 Hydra, 305 Tnntham, 304 
Knowalay, 307 Victor. The engine in "- ""-"-J 
i»Qision was not one ol the above, bi 
Pegasus, one c* " ■" •'■ '■" 
nicsDEHnoLT. 



re, beini So. 4£ 
" PreoBdeuts."- 



pounds:— No. 300 Compound, 301 EeoDomiit, 3iK 
Valocipede, 303 Hydra, S0& Trentham, 306 Kno«f 
ley, and 3U7 Victor. No. 4B2 PagMua, one of Ur. 
Webb's Oft. liin. 4-wheel coupled Staudard EniMt 
sogiues, was the engins in the Watfoid aeodsit, 
uid not a CompouDO, as you supposed. — H. Bal- 

[.r2280.1— L. AndH.'W. BnslxiBa.— The ua> 
uid numbeia of tha new compound engines are :— 
ij6 Experiment, 300 Compound, 3ul EoosOBbI, 
30i Velocipede, 3U3 Hydrv 3ud Ti rintliiM 
)U6 Knowsley, 307 Victor^ 519 Shooting Stsi, 
510 Express. No. 66 has hiEh-preosuie cylii^ 
11^ hy '.£4, low-prassure cylin&ia 2ti by it. Tit 
other nine have low-praasura cylindan ISio. d>> 
meter, tha other dimensiona being the same. "Ot 
two pairs of driving wheels are lift. Uia. diamdB- 
— Meteos. 

[nJ2B0.]— L.andK.W.Bnglnes.—TheengiM 
of the 3U0 class are: Compound 300 Eronomil 
301 (March 1SB3), Velocipede 30-.>, Hydia Xi 
(April] , Trentham 306, Enowsler ^OC, \ ictor 307, 
Shooting Star 619, and Bapresa 5*0 (oU Jiis)- 
These, with Experiment SO, an all the oompoBBk 
at present at work ; but I hear there ar* mot 
being built st Crewe. The engine w i ee k ad si 
Watiord was Fc«aSDS iSi, » ■ -•■ 



i dui, jwDBDBBs ; inn, Tahiifatlls ." M i 
^,~1Srfm. Th» ngliw fat Us "^^Sti m^lF 
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was one of Mr. Webb's " Pmcedent " ei^inei, 
Gtt. Gin. whecld. Xo. 4S'J, Teffiuiu, Junuiry, 18H1, 
■tetioDiNlat Itugliy. It may bn iutbreatuiK to •omo 
leader* of tlio " £.M." to at;Lt.: that Xo. 3U0, Com- 
poQud, ran from Lr<iiilon to l.'arlink!, iliatiuce 'iiiit 
milei, in aoreu houn and tirtuty nii>iutc9. witti ttie 
10 a.m. from Euatou Stntiou, ituiipcd ruiiin. at 
Bugbji, Tmin. at Uru«r[>, aud SUmiu. at Preatou. 
The »iie«ll on ui average was about IJ milos per 
hour, — Sod Kov. 

[52283,1 — Sarveyinr InstrumentH. — TJaa 
"E. M. R." «.rD Staulcy'H "TroatiBo on Matho- 
matical Drawing luatruments"''' The fifth edition 
waa published in 1S7S (tlicre may be n later edition), 
and a notics of the book uppMirKd in the Exouaii 
Hechakic on NoTombcr 2iitd of tbut year.— T. B. 

[6221«>.]— Loffal.-Pi'OSuiniug "Oimel" refers 
to probau duty, aud pereDiinUr, the imawera will 
be: (1) Yea. fj) Yea. (.1) Only one £3 parcent.- 
vix., on A.'s death. (I) Un thu net profit. A 
proper valuatioii must be made unlets the busineaa 



ithui 



(-5) If property i; 






u sold, whei 

du^ii pavi. ,., 

for tha Vuellt of Uu 

t>artiea. the eatata of 

on it. aaitiauo part 

wmTor, however, must pay 

on it at a rate varj'ing with relationship to the 

donor. {H) Either probate, legacy, or succeaeion 

duty must be paiil, uuleu (T) A. gives away hia 

eheiiue, &c., three mouths before his death. The 

Legislahire is " up to the little move " proposed by 

" Oimel." If he teavos the property by vnll to hia 

wife, ihe only pays probate duty ; but she must 

Ey ttiat it testator owned the property at his death. 
: to tha busiueia query, the aubaequent leeeipti 
cannot affect the probate duty, aud the wife pays 
DO other. The only way to avoid litigation is 
to «y that, if the buaineaa producea ao much, the 
widow shall receive so much, kc. ; but it is impoa- 
tibla to provide for everything, and the attempt to 
cover all eveotualitiea often, by compliDatinga will, 
insnies Utigatioa.~B. H. 

[52280.]— How to Leave my Property.— (1) 
Legaciea and rcsiduea, or shores of residuea da- 
volvincto the husband or wife of the deceased are 
exempt from duty. Dut if A. leaves his property 
absolutelv to his wife she will oidy have to pay 
probate duty, which tor £1,000 would be £26, (^ 
If B. leaves the armio property (or any other) to 
her chitdien, probate duty as above would only be 
payable as by the Customs and Inland Revenue Act 

TtiAl fiA \'.A .. lO - 1^\ in,,^ J.,*,. _L-li u„ 



DUowing ... ._., 

and by sect, tl of the some Act: In reepect 
lagacy, nndoe, &-c., payable out of or coosistuigol 
any eatate or effecta according to the value whereof 
dnV shall be paid on the ^ilavit aa above, the 
duty at 1 per cent, (not 3 per cent, as *' Qimel " 
thinks it), that is. Ihu duty payable ou a I^acy to 
a child or descendaut of a child, or Co a parent or 
lineal ancestor imposed by the Aot of 6fi Qeoree 
UI. c. 181, shair uot be payable. And also m 
reapect of any succession to property aooording to 
tha valuo whereof duty shall have been paid on the 
affidavit in conformity with the above Act, thn 
duty at 1 per cent, imposed by the SuccetaiouDuty 
Act, ISa'i, shall not be payable. (3) A. ought to 
leave the property to hia wifu for Me, and after 
ber decease to be divided omougat hia children in 
equalabarea (5, U, and 7). ByMVic.o. 12, a. 38, 
duty is now payublu on certam proportiGs. which 
are as follows :—(") J>uiiatioiua iiioilii eaiua (that 
is, property given in anticipation of death, to take 
effect only on daatli), made by a person dying ou or 
after IstJune, 1881, or property taken by voluntary 
disposition, not made ioiid-JiJc three mouths Itefore 
the death of such a person, (i) I'roperty which 
such a person has voluntarily vested in himself and 
another jointly, so that the beneficial interest 
accrues by sarvivonhip on hia death to auch othai 
person, (i') Any property passinc by aoy voluntary 
Ukstrument (not beiag a will) whereby an intereat 
determiuablo with death is reserved to tha aettlor, 
or whereby the settlor has roserved to himself tto 
tight, by the eiercise of any power to reclaim the 
absolute mtereat in such property. Therefore 
"Gimel" will sec, on reading tlio above, that it 



[5*2202.1— Problems ^om N ewth.— To raise 80 
kiloe. of snow at lO'G. to water at O'C. we want 

.' . . . - heat. 4 kilos of water at 

fM" in falling to U"C., give out 4 x (>0 units of 
If these 240 ouitn of heat be applied to melt 
there must be as many pounds of snow 
melted OS there are SO's in 240 ; ^—- = 2'7 nearly. 
Hence thera will be 4 4- 2" kilos, of water and 
8-2-7kilos. of snow. 6-7 and S'3. ITieso arc f ar 
from equal. 2nd. One pound of ice requires 



[ heat to melt il 



IS 327 : 



■03U u; 



Lt -.erx:. 

1 of heat (above O'C.) = 



ivivior. -^ =|-o;jii>. 

— J. P. WlLEISSOS. 

[fl22S2.]— Problema bomNewth.— My editii 
ot-'Newtb" is dated 1880, aud as it seentu to tuka | 
a more comprehensive view than does '■ X. K.'s" , 
edition, I will deal with hia flnit question in its i 
modified and somewhat more dilhcult form. In 
Xewth's "Xat. PMl.," page lUU, I read thus ;— | 
'*ij. If 4 kilogrammes of snow at — 10 C. be mixed | 
witii 8 kdlogrammes of water at 6U', what is the i 
resulting temperature 'r " " 7. If in the preceding ' 
the proportions of snow and water were ruverseU, . 
show that the result would be nearly equal portions ' 
of mow and water at O'C." Now, since 4 kilos, i 
of snow at - WC. require 4 x 10 = 40 units oi 
heat to bring it to the melting point, and since il 
would require an additiouol 7!J x 
for its liquefaction, therefore the ei 
from the 430 units in the wi 



[522D3,]—B™wlnK.— .520 gallons = HJbarreli; 
i 2,'i>lb. = 3641b, ; produce divided by 4! quarter* 
of malt = S3'2 extract. " I^ioraut Brewer" 
aliould find out what extract bis sogar gives per 
iKlb., and subtract that from total produce, and 
liivide nmaiuder by qre, malt used. Not knowing 
oitcact of sugar, I have taken ',!,iiilb. to be equal to 
Iqr, malt, but it only gives about 761b. extract,— 
!I. E, S^im. 

[o220Li,]— Nearest Fixed Star.- The cpFre- 
upondent in the OiiTu li\tn J'iiihi: quoted by 
" Stellarius," seems to have made a Blight mi.taVn 
la the estimate of the distance of n Ceutauri, The 
jgarollax of this star bos been ascertaiocd to be 
nearly one second of arc. which gives it* distance 
us more than 200,0110 times that of the sun — or, 
tidriiig the average distance of that luminary a* 
02.3riU,0U0 miles, it follows that the distance of 
<i Ceutauri cannot bu loss thun 1S,47U,OOO.UOO,OOD 
miles,— Joms Wdjjs. 

[32i98.]— Bnnaen Battery.— A moat cOD- 
Iflnient form of battery is the chromate, by Whidl 
name position of the picmoits are retained, aa m 
Bunsens, only they differ in the charging m' 



. follon 



:-Ia 



.iturated solution of bichromate of potaoh and 
lulphuric acid, two of the former to one of the 
litter, and inuer cell sulphuric acid one part to six 
larts of water. Theoe cells do uot give off dele- 
terious fumes, and are stronger than fioneens, in 
I'hich the fumes are very objectionable : but tho 
litter produces a steady current io a low-reaiBtaaBe 
.ircuit, superior to the chromate cell. This battery 
[I suitable for incandescent lighting and other 



™yul" 






object ol 



f probate duty being 



led by maUng gifts by way of don 
cdHia, voluntary settlements, &c. Therefore, 
the beat way tor " Oimel," according to his inten- 
tions, which oro not very pUin, would be for him 
to make a will leaving his property to his wife for 
Ufa, and after her decease to be dividsd antonnt 
hit ehildrBa in equal shares. At the nme tjma i 
moatftroagly reoommend " Qimd" to go to nme 



ngudii 



i, leaving 124 units to be divided amr 
12 kilos of mixture: .-. 124/ 12 ^ lOl'C, 
answer to No. G. Again, B kilos, of snow 
would require 80 uiiibi of heat 
melting point, and since this wi 
from the 240 contained in the water, there would 
remain ItiO unit* of heat for further diffusion, or, 
in this caje, for the melting of the snow. Now, as 
every Idlo. of snow would require TO units for its 
solution, and as we have only 160 units at our 
disposal, it ia clear we will only get about 2 kilos, of 
snow dissolved ; we would then have about S kilos, 
of snow and 6 kQos. of water, or about equal 
portion* of snow arid water, at O'C. Ttiis latter ia 
the answer to " N, E,'s " part of the problem. — 
£x-Bi.acKBXiTH, Oortou Brook. 

{'52293.]— Problema from Newth,— There are, 
uniortunatdy, BDvaral errata in Newth's Chapter 
on Heat. To solve the queatioQs mentioned, we 
must know, for the former, that the specific heat 
of snow is '6, and tor the latter, that the spedBc 
heat of molten lead U '0402, neither of which is 
given in the book. (A) SpedSeheat of snow =: -b. 



powerful aL 

uL, Hiidduice 11 iruuiary oicuromate, ana is suitable for elecbio 
4 uuiCs of heal l,ells. The action of the former lasts only a few 
itire heat taken lioun, while the latter c( 

mouths.— El,ECTBKTUM . 



[52'2i» 



< 10 X 8 = 40 heat-units. Now. 



X 60 •> 240 heat-miits, and 



' broken at tho edges, and reatiug on the water. Out 

t tf. H, ''"'8 'trap passed through the Sit at the heel, over 

.1 .„,ili the instep, through the slit at the toe, back over tha 

I abatracted , .^^^^^ ^^ buckled on the i.i.irff of tjie foot.-T, P. 

[52,TO1,]— Irf>oomotlTe CyUndera,— The Hid- 
liind Railway Company ore building some new 
f'ugines with cylindera 20in. diameter, 2ljia. stroke. 
Tlwae would doubtless be the largest locomotivB ey lis- 
dors yet conslmcted, and also be about the greatest 
diameter admiadble between the frames without 
making t^axle or crank bearinga, &c, toonarroir 
and weak. The volvea are to be aliove the cylin* 
dan, and driven by Joy's valve gear; the arrnnn- 
ment being similar to that in use in the G62 olui 
of engine on the Q. E. B. The L. and N. W. B. 
have Doilt some inside cylinder ougines with the 
valve faoesanaDged in > fashion to gain room. Mr. 
Stroudley's " Gladstone," havingthe valves plaoad 
underneath the cylinders, is another eiampla of the 
eipediemts adopted to provide room for largg 
diameter indde cylinders. — W. H. Y. T, 

[62302,]-ThB Oheapeat Food.-I( "8. B." 

want* to get cheap, nourishing, and tas^ food, ha 

nmst iro to tbe vegetable kingdom alone tor it, and 

at fint coat, Liebi^ assert* tbe ideoti^ 



I kilos of 



ut animal and vegetable Hbnu, i 



IkiKot SI 



' the vegetabi 



nerBondTegetarians get everything that 
' tor healtli, strengtii, and long life from 
lie kingdom at a coat much balow that 



40 of theae bc^ng regoired U. 

-lO^toC, weshalfhave left 200, which will be .-„ , .-„-- 

expended in turning a portion of the snow into I able albumen, and animal and vegetabl« CMeiru 

water at 0', the 4 kilos of water also having t" - '='—■■—• ■* >— ■— . ~t ~™*i.i-~ tv.* 

0°. Siace 79 heat-unils will mi 

ow, we And that 200 will melt »^J' _. — .-„.— _. „ 

iVa shall therefore have i + iyi = 6ii i;ot from a mixture of flesh and gnlia. FCM, 

ST, and S - 2te — iU kilo* of snow, tisana^ lentils, wheat, Oats, barley, maiia, rice, Ac, 

If we take 80 for Uio latent heat of itmtam a large proportion of — ^'-' " ' - 

water.as ■ ■ - - -----■.■- - - — .. — . ^:f.. .. . 

answer given in the book ii ^ 

we take -0314 or -0402 as the specific heat of lead : 



Let -c =! number of pounds required 
Then quantity of heat ■= -0402 x 327z he< 

= 13-1454 I 
Quantityrequiredtomeltllb. ofieeatO' «7 
.-. 13'14M* = 79 



79 



= 6-0 



irtiifct carrots, turnips, parm^ pota- 

(B) liie t les, cabbage, ouions, with sweet herbs and saa- 
—■--"-— aijuings, give variety and piyuancy to the food. 
Kreah and dried fruita make tasty dishee, oad an 
very wholesome. Flesh foods, on the contrary, ai« 
dear in price, contain nearly 70 per cent, of water, 
are liable to contain many dangerous parasites, Ot 
the geims ot disease. It uot very fresh, they m»y 
give rise to symptoms of irritant poisoning (siok* 
UBS*, purging, with great deprossion) ; and it they 
are lived on nJoue, very large quantities have to be 



Your correspondent may like to know that the 
answer to Uie question in Newth immediately 
preceding the former of the two given above is 12' C, 
not 2' C, and tlie answer to Hie questioa imme- 
diately preceding the latter of the two is l-4aHlb., 
not l'46lb.— H. C. L, 

;293.J— Brewing.— Multiply your produce of 
allons by your gravity 2o-2, which will give 
yon 13,104 ; then divide 13, 104 by 36 will give 3G4U>. 
total extract. Then divide tbe total extract by 
rmalt used will give you exactly BSJlb. ez- 
per quarter.— Wx. Coox. 
[G2203.]— BrewloK.^HultipIypomids per barrel 
by number ot barrel* and divide by the number of 
quaiten. In the caeajou quote: ZG '2 (pounds psi 
barrel) x 14-4U (nomber of barrels) v 4^375 (ni 



■ per Imlk ^unat.— 'W. li. 



consumed. The i 



., the n 






These vegetable food* 
. only cheap in price, but contain 
LQurishment than on equal bulk oi 
of animal fleah. These vegetable 
re so constituted aa to supply to tbe qr«te» 
lent in its proper proportum. Fleah f oodi 
. with too much nitro^n, which throw* 

work ou the hver, kulnays, heart, and 

lungs, and they beo — '' " ' 

con SHtrom sad e 

habits of our Anglo-S 

irninim— numboT of diseaaes we lofFor from — : 

elnd^ epHepsy, liver and kidney diseases, heart 

diseases, ooosumption, cancer, — ' ' 

bendes that minor, yet ternbly oo 
dnpepBa. These ulments m ~ 
of Sms, and liMBj>t<r| 
aiBiu:fcOua^. 



ts mean doctors' 



? Not. 30. 1BS3. 
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taaatd raddle tanki (WolverhiimptDD, . , , 
, ilt. Gin., ^lindata 17 by :!4 ; 1339. 4-coupIed aide 

tank, by Bristol and E&eter Cotnpany. 1676, oft. 

wheeli, cjlindera 17 by 2i; 2201, 4-coupled pmi- 
'. Miger (Swindoa, ISSl). cj-liuden 17 b; M.— 

ft2S2i.}—IAmlt«d Llablltty.— In a limit«d i 
: likbimT compan; aoch ■)iarehcild«T'i liability ii 
. limitad to the amoimt of his (hares : so it irill ■ 
:' follow that it tbey ore £1 each, and A. holds fully < 
: paid-up iharei^ h« has no fiirtbeT liability; but if < 
6. has only paid 10a. on his shBres, he ia still liabla ■ 
for a fortber amount of 10s. on each ahare, and 
, theie hia liability ceaies.— T. R. S^XTO^. 

rG!328.]-Vlaloncello.— I ahoold hardly adrisa 1 
"Edinburgh " toma^eoue (without improTemeDta] i 
ai ha datirea, leeing how ilifflcult it is to ilo ■□ on 
the old principle. Xo improvement is poHibla 
-with the pTesBDt sha^, which bos the ■oundboard 
moved more by reaction than directly by the vibnt- 
tioni. We can buy " cellos " made by machinery 
foE 30*. that could notbeiniide by hand under 100a, 
nien, nnless tlkne is loiiiethiDE new to propose in 
tha war of excellence in sonnd or power, there is 
BO good in the attempt. Oue may search in all the 
tunber nrda tor soitable belly wi>cnl and not find a 
|teM. It.iadeal.tobesure: but it must be without 
a, knot, yet having a straisht grain throughout [not 

Hiree feet long, eleven inches witle, and four inches 
thick is worth Lis. to the wholejala dealer. Tha 
maple back, same size and seasoned, would be from 
6a. to 8b. Tha neck, fingerboard, and furniture 
woold cost 12a. first hand. Xow here wo have the 
materiala more costly than tho finished instrument, 
with the probability 'that the first move may be in 
the wrong lUrection, tor theiie two plaoks must be 
cat lengthwise and as a feather edffe, and this can 
only be doce by a machine saw. Each divided plank 
has to be squared or made level to fit each thick edge, 
which is then glneiliuadclampctl or pressed together. 
The boards tor soft belly and hard back lay fiat on 
the bench, with a rise in the middle of perhapa 
2lin., but Sin. will bo better. The length la troi- 

Sl to 3*in., tho larger w ' " " 

width 14in. But all these si 



aUEBIGS. 



of Small Realataaea- 



ly elecbometmanifwalDiiwihei 



I havB tried aevcTKl K 



[61333,]-Le»al.— A min obtain* an abso 



curing tbe diaught ia a ohureh T The [^burcL is vanned 
by a hot-water apparatDi with naddle boiJrr. the pipes 
beiDB- laid ia umchei in the centre of ihr ntre and 

...,„ .n. , iptaln-rfoiiauahtappimoUT 

" 'laldingaoiDdJrani 



DieeoBgnntJa 



nmisfr down on i£air headi. 
Ihe nlLi. eipeiuUT ia the ant. 

drau^t is pcrc«)tib]e. Thereof is n timbtred one. the 
■IntH laid on felt, and there ia do visible aperture. Who 
Is the b»t aathoritr on this aubject !~Ciii;B[ii-.i'iinEM. 
[M33IL]— I^cqneilnff Braaawork— ^ill some 
kind praaboal haod aaiist me ! !• it nuuible in copper 
bronze braaawork propnLj witfaaut battery poTer ! — 
also H redpe (or aowl black bronit- anil the right 
lacqaers to use roriedbroan and steel bronze ? I have 
tried pumbeni of redpea that have been publir^d in the 
"E. M." tot ream piat, but have failed to ubUin B«>d 



H to 34in., tho larger width LSin., the upper 

" ' U these sizes vaiy with the style ( 

tringa employed. The 
board or liefly will be , 



1 method of dir- 



•reK a tew montha since, aa the point ol cutwiS ia not 
distinct, aa wlU be aeea. F.9.— D<aineterh.p.3ain,.>t(olia 
alt. ; l.p. 3ein., ibiAe eft. ; 8U revolutiona per mln.— 
W. P. 

lBlMl.]-81«mens Aimatn re.— Would any of oar 
readen UDdiy tell me Uii> beat aiie wire, and number of 
layen, for wfndhw a f lemena armature ( H pattern) ! It 
ia lOln. lout and sllu. diam. It in proponed to wtnd tha 
P.M. with Mo. Ifl. but am imcertain aa to liie of win for 
annalore. Any infDrmalion will be gladly acceptedhy— 

ISO43.]-Blectrl0 Llaht. -To ■■ Bioii. " aso 
CHJ1^.^.— May ! Mk Fiviliicil reply to the foUonriBg t— 
iV Fire graauLir Ciiibna tj'rlls are supposed tti li^bt one 
Df Sna'sMp.iBCandewent bmpa, (a) If I iw aii or 
even seven cells, wilt it be detrimental to fittinn— aa 
irina. lie..— awl lb] if nut. could I obtain fraud itiiabla 
light * \2\ 1.amp to bum A houra per night, approximate 
renew -Is of adds, &c ! '3) Could I regiiUie power of 
lamp by tbing. say. three ceils for one hour, when little 
liftlit *>Li wanted, tben juinotbcr L'ella on when reqalred, 
ind get full power ol Ump ;— Isio^sit*. 

ib^m.]- Fretaiw.-Tbia is a rough sketch of a 




L tor jhajiing out the belly, and i 
ithighorlou-inbuild.tbe/holea c 
overlap each other as the lips of < 



whether 
should bj 
a mouth, 

with ,1 mere open orifice. However. I have said more 
than I intended, but probably enough to show an 
amateur thathehudhctter leave tho *■ cello " alone, 
for a. giHit number of tools, moulds, and appliauces 
aio required tor measuring, bending, and baking 
the sides into ^hape and fitting all together, with 
the almost certain possibility ui a failure after all. 
When I feel sura ol my ciiicrim.mta with tho new 
violin without tho Boundpoat, ' "-■" ™— - -'■ -' 

— FlDDLZE. 



7.]— Teleaoopa O O-.— I haveaSin. ti 
atty pad both deflninB and li?ht-H"*phut 
1 niter hBTiD^focuased with low power ai 
: in ■ bigh power, thai it requires to be i 

er astrtrnomieal friend kindly explain 



nachine I am cODstructiai ;ot rather tzyiiic 

Lu.-un.uu,;!). which so tar eiplainsitself. IBndthata 
spiral spring from tbe top, ot strength enouSh tu atzeteh 
lbs law rery tigbUr, will not allaw the small wheel to r> 
niand properly. What could I do to remedy this, or 
what could I have in its place ! Bhould the wcrUor 
parts A A and R be of nteel, or wfU Imn dol I find 
[base make a ateat ooKe. What ia tha remedy for thia T 
How Quuld I affix an el£rient dnat-blowet to be worked 
by the driving-wheel T— A Di< intjj AnaTaua. 

■,MMS.] — Non - CondenalsK Horizontal 
BnBlne.-Havir* bought at 



UNANSWEBED QUERIES. 



la Ar fla trii^l "/Mrir A'fnis amlrOute'i 



SOU. lReen]iu-i>«-Tali I'S :a ]!.•'. Wjt. r Fi^cs, 

BOO. etone.A.tttnr. IS- 

UTW. BnII«r<orfiiiu:>llB<«itOTCjn.'C, 73. 



ring questioDB with reference to 

f above I <1J Would it do to be cut 

;ut the boleB] and cementing it together after tbey are 
:^t out I 11) If the above woold not do. bow woold T cnt 
Ebe holes ont I {a] Would it do to have tbe itTolvlng 
pUte of glass and the atatlrmary one of vulcanite !— 

[51.439.]— BrazlDK on Bnda to Stukta Uatal 
Boiler Tnbea.-Iahonldfwl abliged if " Nun. lior." 

as to how I am to do thia. Tried foige (Ire and t™^. 

Could it be done wiih a blowpipe? Orif it can be done 

with a forge flrc. How 1 (in a fonre dre I find it bums 

Ihe mbc tefora >pellerni6lls.— V. a. 

[5Min.]— atrabiamaa.— I have beard that to slight 

{ casex of the above (diveivent) electricity can be usefully 

, applied to strengthen de weak muscle, Will some 

1 reader kindly give some informatioo— how is it applied. 

the leniftJi cS lime, ic. !-Ei;o. 
[{jaMt.'— Indicator Dlarrams.— Will any of onr 

coire^p'inilents be so kind as to pve me their opinion of 

the incluwd dlagnma T They are taken tiora a 



B1TB3. Dividing ^ 



3g Engine. 73- 
S. W. Tacoi., 71. 



SITIB. XJi.It.Lucua.,74 

5117a Culttra,?!.' 

S1769. Cletniiiv eiilt^urxJ Tarn. 7^ 

OITM*. niaH Mea^inni-ut. It 

alTM. 8lD«cleA(tbi?£n:me, 71. 



. Lcath'T Stains. lei. 

. IWylnfTnidn^ Ifl. 

. »<wU<>U. 101. 

OKftt. RinltyTalesoope, lai. 
■ iwlightfur the Lia-M 



BKa. Uiwlig 



A snocuiBB of mutton cnntaina '.ne-tbini more 
bone than a leg do«a. whilst there ia alio conaideiably 
(ooie tat ond connective tiaauc. A shaulder la 
lontton at lOd. ia less economical than a leg ol 



UcKaoffht'i beam-engine, with UcNau|ht's (gridlma) 
eapuaion valve regulated by the goveraora. The engine 
ia not BO beavllf loaded as it wns prerionsly. Oonse- 
qnenUy. I hare to throttle tbe steam , that is not let tlie 
nillbidlerptTaaure on. which is on an average of4Blb. 

over the eogiiie. The diagrams ate wA lo^tAtMiixj 



Slindi 



tn receive Irom some of our practical eortesposd- 
tntement of the indiraled borae-power wbicL thk 
till develop t Also, what lathe nominal bota». 
if this engine! Following are partkulan:— 



s engine! 
m. Ifio., sh 



cstedbybollei 
-a Sin. dial 



[&13M.]— Developlnr Boz.- 

Lnaking a portable dark t4.-nt ui bo> 
ihaaginn Hj by «1 dry plates, mi 
work. I shall be murb obliged if . 
will help me by giving dimeairiona. 
aot necesiitote working under a 
Kcount of beat of climate. -Fiiuio. 
lESMT.]- Vaoaam Ctan^. 

tad when ' 
ihow* the V 



one t£t would 
ir preterrvd. oa 



ISSi, 



which 



pointer gtiing i 

[S2348.]— Boiler Tank.- 
which i- «tt, long, 7(t. diam. 
IhTuujh the centre ^-he 1ul 

"""" IS Tialcr the" 



fixed oa the eondensn. 
iff full speed the gaufe 
Ii this right, or wonld 
neen the gauge and eoiH 
I we did uoi eipec^ 'he 



tins no '•.•ler. uf 
ban I teU me how 
ill bold, and what 



*uni^^at 
[6rai9,l-ato»m Mill Pump.— Will any 



DuUey I ahall w)uire. and 
>'nati''ioe naQru-i, ifdki" "' r<"l It ahoiild bare I Tha 
pump is ralherbigh, and I ahoutd like to keep the ateam 
lear aa low aa poBHible. Some general information on 
'Jie subiect will be Uinnkfully received by— N iRvi. 
IMSSO.l— I-eftnl.- A. roorteugeB property to B. for 



. notice 



nortgage toC. 



Soon alter A. ni'glecti tr> p.iy interest to mort^jagn 
consequence, B. get* wiit ot ejectment and tuns j_. ._. 
of the prdpcTty. Within a week B. offers the pTOpertT 
lor Ball? by sDCtion i hot not finding a purcfaawr. P'lls ft 
jhortlv after by private traity (or £SK». Saw 11. ha* 

A. either ; neither ku B, rwlered any aceount to C. nt 
A. of Ihaaale, What is C.'s remedy to recover his money, 
iiiMl ^ B. JnatlBcd hi selling at what price he Uhca, tbe 
property being wotth nmchmorel— Bnoxo MD'iT.i«(iii. 



[S33A1.1— Watarwheal — I aboul 
have the opinioii of soue at -twii » 
ilwaJtAn. "DNa <Cua Va»&.'B'>ai. < 

yha^n^VjJJtarta lifc««i in ^'» V^' 



''. .' * W^'^T'-^ "^ - 



EWQLI8H MECHAJgO AMD WOKLD OF 




tSti^ilTn"' 



n. brood, therebr lnv]iig|L_. ,_ 
I M to form '-■Id bneket. TbMF 
'. ud gn- Btllj (ImUot till tlin 
ir. i:. A(i(Flr. DmUtBiten 
I. ta the M. iDCb U uiuutleaf 
-tion (ram r to d (Flf, I). Cndw 
1 nralTe : but I And that the 

^lopp up (q» but not toBchiiur, 
dnwint.- taniddcKriptiaB). Ot 
«] Dp ipaiiut c c, I might be ■.bl« 



/■•., z. 



nercr midelbr iHutiouA npoe hb loa nl tIi 



it u/ UUh Uunih ha hu<SS 
Ml K D>H flf ladaai ud Mttai 



i 

13 



"* "^ ••»»» Fr'.u •',u.iiiiui iHil I 

Mk4»'.»->M>lah'/. ' 1.1 It,,,,, , 

iP*w MSMftifi.* ' )!■■■ ifci. run Hi 
W"- V, ^, (,„ ,|j „^ „i„ ,1 



•^-r 

k*"'wV"'i""'"i"""r''"'' '" 

-/4W> OfhKatrat Onnnarl 



i|Vf>r tlui jdili^ ; TnJt 
' nrUw rnntt>in pni- 
!■ Uw bnil Ki il'> 
viwIlknUlndiilnir. 
.n It would ■)» irii 
>■■ liMiiir [a Inwn, I 

Kt];! WxdliMnillii' 

' wrMi 11 1 
iMir Uinn 
ukT Any 



iliw I'lMibl all* >ifirmqiiiii>1ivl 

,H '.I M» •Jin MlKHMltll HK- 

l»» .f-l„l r,...lll|'.<, >I'HI nur W'l-lllin" I'll'- 

I f>K««l '. 'IH't I'D |wiia nail, Inii'Inr n 

-!..j',"'..,.!".''ir.t"t,i"V,'»*»^»i ■• IuHh*.: Ti. bin 

. I.. r.„. .in» W(, iIIiMhI niuiillr 

1.' ..'W buff Ur IjIh Vhbiw, llwr. 

■ :,'• intHtalr, wli', Hill han-Ux- 

. . .1 •I.- k'M«> .IHl II.- tuwnl. Ulll 

< r...n.u.,ruil ■i,..„Mrj I WillUii' 

,( '. .,(-.r>.l I'lalln- iif Miliiw [ Bhn 

.,.I<1.'>...,( All V'|1»'|IF<'|.», 

rialBiina TranavamnnUa. -I am 
t,.,-au, Wiji ki' i,MU(> Miibrirl>lnir'lir'«>- 

UmV%\»\na Mllvnr. WmuIiI ■nnn w 
. ...,w:...,-\,.i •«. ,11m III tn t I I.«wWhI 
•, l>n< i<. (Ill hift •ikK iin Th" liMlmi' Iltnil 



Vf*. W«f>. LlnniiM. h 



BHiiriil liir Oin 
jHlllHNnlehni 



'«n.vf . UilMt.m ll^illr tia Mraaabn. -J l«*p 



a : 




i,.„4.*, aiHl kam f» r«",l«n 












r;;..;^'^":^".":;^',^;^!? 


c ft 








M».1 


„.,. wiip p.. ■»"i"v- "^'^■^: 






tlw child hai 

HTnsltimea. Don 

Ina at eT«al(ht often oeenr T— and ii It , i_ 

TWon will ntiun u inddeDlr ai It wa« loet I An nrir 
anawn wfll moch obllgo.— B. A- E. Bukitt. 
[51380.1- Integnila.' How ue the iaU«»b at- 

[, + V(z' - 11], 

inSBI.I— ITqnatlon.— I aboiild be mnch oUM If 
eanu nadcr would glre ths nlntioa of the lollairtit 



nd obUIn the velue of C— E^uitidi. 
[suai.l— Inglnaeiinr.— WIU " Dahllnienda,' .. 
ur ul ■' uun,"klndlruu«i-rthfl fotlDWing quarloi, anl 

K- miaU nf wnrklns I (1) What Will bs i1m aOgUot 

*■ which ii 9 TMlB . dlam., and hai a 



uiinTVui'*'! 



ilent or heat at 
■ ii.-in,, ■DoinF «iai u jiciaint iv.UWt unitiofhiM 

[Bisaa.]— Dlaohanra of Wntsr.— I an d«alrouto 
Duw what uuanlitT of water will be dliohaiied In an 
mr fnnoB Trad plpelin. indl«n.,>BtT*d at rlgtit angle* 
om a 41b. main pipo whloh hai a bead of wataSOft. 
. «1>. and rum a JiMaiuK ot IW raidi. If aST kind 
nwirr wunld work thla int for me, I ahall fed obliged.— 
■ h-D. 

(MWt.I a&lAmuidar Ornolblea. — Will hfr, 
Flrlrlirr, ur aurae other reader, klodlr i^re bli eiperl- 

•t fiirDaee (ntke and <'iBdiFn],bf«aiim almoat dhIhb ; 

oulalda and Inaldo mTcred with vlobulea of brown 

jni-l, and the BiilMlanNi of rnultil* ao eott at U> be 

liaallr ■nUHl awar with a nail, and r e m nblhig 

CiulalnlliUckipad in Kitam and nnaiiteBa. Wh(o 
miclUe 1* wliltv iwt It li bo auft aa to b« ea^ 
ivtuibnl uut uf ahape hj lb* langi, or dlnnpttd if 
lilnrbod liT •lOf "Ide. The mmo thin* ocean U tlii cm- 
plbln an iirwlrd In an ordtnatr forge. Tbt •• Sala- 
iHBaik>r " brand nrtalnlir da not eraoh up on Snt 
hMlliir : liut I MBBUt UBiIeiituid thrit dlilnt^nliiig h 
miildlr. Mr iin'riranibi were with ttVpcr, aod lalt 
wKttli>nuiiurir. Wai lb<> wnmg t ir«,whatflBi 
ihiHiUlbarrheni HM>d1 It would BOt appear la ne that 
Ibf llua waithr eaan of Ih* above condltloBi aa bath 
iMlilHanilnutaldi'ut tbamii'lbla won eimilarlT affaoted. 
'I'hn ■•■tbim uf Ua rruFlbhi wai nut iajured where It 
nMlnl ua ■ HruolaT nhrlf In the fumacr. Tbli m* th* 
■mil iH<nl>m wfainli etood well. The fuman wai lined 
wltli tliK Dilatuie uf Hrei'lar and ■awdui't, iseDDnwDded 
l>r Mr. Klttoher In Ilia wera on Uctallum.— B- W. B. 

|uaM.] Phi tosrapllB.— IibuuldbemnehoblbrBd 
It Minw una willtfirmi' wlialher ordlnair monnled print* 
liana br lirlBg vanilidird, for it bdc, fUBJahiny wonid 
be a chnp niliatllule for glailng for framea, *a., when 

ClBta an- rxpnaod tu the air and Ugbt, and plnue ttata 
■t nnibili lor aamo.— Wmrai-i.. 
[WMW.I-HlotteB.-ran anr of Joat mrreipondenta 
Inliimi iw whi'llirrHkatcB nadeof a rlnnc boopnfatHl 
"latiHl llkaa oapilal C. witb plate* lur the toe and heel 
' Ih* iMait, aru Kcwd ! 1 liaia acen aome at thia ahapo, 
blidi Imiked to bo vety eaMlradjiiated.— Aai»a. 
|MaH7,]-H.P. ofBllBlIl*.-Wll!*n7««diTU.Iln>e 

Inikn lift. .tin. : dlam. of C7I. faa., piaton oialOng M 
^.L— — _.i- . pjYtaaiife of *1eam 401b., aa inolcatad 
ie-rt>ora ; at" am porta I&Id. bf 3ia. ; 

BBd. Bins Photorraplta.— UaBr 

a a dnrrlpUoD ul how to make theae 

,„ , J. I eannot now layhaodaon the copy. 

IVrbapa aoBW wader ol the '■ E.M." know, huw to make 
IhpHi aad would d««ribe the opcratlan I I behere the 
ih/.mie*lii for mn.ltlatag wcie bichroiaale nf polaab aod 
fi'mirranble of polaailum ; but I canoot remember 
ollbpr the ijuaBtltlea or Um proMM, or how to fli Uie 
phuUjfcrapha. —1. Ct U. 

luaim.] BanMkloB in Mmlcal Box.-OM*or 
lltiia'u'a'lunB^BmlSd mmiml-boi I, ThaHiueakmg 

ipre ia no jarriiig I haye tried pitching of note* and 
Lh.Tattimnta. but to no auccaa. Bhould oheok-aprlng 
lU'h the nutea 01 not I-A«.t.i'.. 
Iiwaro-I-Dynanio.- Would Mr. LanqaaterjWjiMne 

ijl^uStid"*/™^ rof™""-™*^ "■" «•"■ 

lelaoladinamol I am abont Irjing a new aima. 
but do not know how much wire to put on it. or 
iie There muat be aotoe rule by which djuamo- 
.faW-Tiio""!^'" 



Hihautt lain, fay 4 1 



1 am wnalilB to w«B« : 
toaoUcttano^aeLr- 

Tsiwi.l— X,ena-r«w«- of I.MM1 Boaid It 
Wktar Mauax.— I n son jwiCm hen mlef wri> 
main which bhJnMcBiclw^tb* local Inaid. Jil 
amnqaitfa^ « o^HtaBl an^ ^ bB^anddaA ' 



. . ^ssa.',..^ , 

me with water if laiB wUUcvtolualltlupipaaicr^ 
they refnae BO penoiaalsB to pnt the pipaa dm, ^v 
bearing the whole expenaw, aad I aSer then a isBla 

demand aopplr at wato'.— WaTSa. 

[B^8t.]--PlKrter or O^nent fbr Ontfk 
w&llB.— The ootaldr emabm iil iiij kiiiiii. iiblili^ 
tobecompoaed of aoawaDrtsC rln, te cDaiUB^Iy M- 
pii«aSinU»eaahiB. I thinh of aUpsac It d rfl 
but baf«o dofiic aa, AbUIm imu* fAUnSlTa^B^* 
will kindly tall mo what to rctorcr ft with (Mtttf* 
pnulT*]. Tlie ftBiBnRHfcofhaaBe1a«iiod.-8.B. 

[l«e>.]-Ortunp«ta.— I think thoa waa a n«i 

'^'?°4'''>*" ™* f^ inatnioIioDB for makbaai 
ikiBg 1—8. B. 

imeMine BMloB wool whtcfa i* «tT ab«ibent aitm 

[U»a.1-AT| 



-i-leh r»co tba mmxm on a acalo ot lav J«M 
l^'f!?"^^- tntZdoiwtkwwwkdll 

r lofomiattai wouid^JJ^g^*""**'*"^ 




two^ alao Utato 
oaadta take ndnwa 
On. 
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AH8WSBS TO COAEEBFOHSEVTB. 



Sam TO COaEKSPOMDKKTB. 

. Wrila on ise idda of tht t*P« v^Ti ">d put disii- 

' r Uliuaatloiu oo KpAi&tc pieeeti oi paper^ S. Pat 

uid when uuwering aoerte* pnt the 

__ ... . u theUtlaotUia quirln tovhlch the 

[BpliM nftr. I. Ma ehuge 1* made tui tuFrtiiig Mten, 



SOLDTMI TO Ml. 



Wkiu. 
1. R.Q( 
I. Q. U or Kt DiBteii 



HOnCBS TO COBREePONSEHTB. 
CXnuoT SolaUoDi to BSe ty O. 81701001 Follmll (good 
wcnAce of " — * " ^' — —'^- '- ™" * — 
[AplttidlJ, 



1 pljjnut); to B60 by 



Eholiih HicHiHic TouniEvguiubMwKiillT.J, Bo*- 
Mll I H-ikioJ ud Ui. J. U. Bliike |ifliic*| :— 
(Huj Lopei.) 

1. F-E 4, P-K t I. Kt-S B 3, Et-OBS/S. B-KtB. 
P-U BS/1. B B t, Kt.B S/fi. F-Q 3,B-B4/8. P-Ba, 
P-tt Kt . 1 7. B-Kt 3, PU 8/ a. B-KIS, CutlM jS.CmU«. 
B*KS ID. B-Bl, B-Kt 3/11. P'Ul, B-Kt fi/ll, P-as 
Kt-Kl/ia. BUkeaKtiFtoko n / 14. F-K B 3, B-Q ■ 
..„._.,._ ,.._..._., II. Q.Ii 




- be puKJuaed, or r^lu* gfTtn^ 
. . b« ituuteil esoept u ndveitiw- 

. trEd through the pOHt, 6- Letlireaent 

uprr e^ pondeotg, 110^ "~ ^. ^1 . i^j^^.- . •._ 

— *-' — ■• "■- » 01 aizrmgoBiuav nt n 

n«e ddToted to lettun, queitei, mnd repliei u nLeut iaa 
an ftaeal Kood, Hid It ia not tur to occgpr It with qoe*- 
''3U aucliM ATV iodicftted above, which are only of mdi- 
dnal inlemt, wnd which, U not admllmaeDla in them- 
' — ■--■■ '- repllee Thich are. ^le "^Biipeimj ""*" 
— t—if aama of obtainias (ocli inf oi _ 
reader* will aTaH tiienuctiea of 
niUaU, Ao,, of leMen 
r, Not. - ■ 



^hinformfr- 



- -"'"-—1 Ihei 

I leMen to haod up 
d uaackDOWlodgeo 



„ Wriv, ju«.— T. B. Etty.-J. C. UoiH 
LJater Kaye.— A. Korfulk.— A. J. He 
FoatcT, and Co.— E. A. IjttoD.— E. B 
UorriaoD — H Gnidrah — W Juoea - 
Baj-cc. -Chemical.— A J. Walter.— W 
An Apprentloe.— A 'Walclimaker.— O 
Bottone. — Otdcric Vital. 

hard and aoft oolderlng, t 



other back va 



I. XXXIll., and the Indices 
■ ■ - (Fu; 



15. Kt-B4, K-Bio/l*. Kt H (Kn|,E.KKtaa/lT. Q-li 
8,Kt-Et3 IB. F-K Kt 3, B takei Kt IB. P take. B, 
Kt-KB/lU. U~Q3, 1'-Ke'll. 4 takea K P, B takes T 
(ehWXi. K.KI, B-KtT{chl(23. K.R n, BlakeiPliJ 
M. B take* B, B takea B,' vs. (1.K B 4, B.KS(M. Et-U 
>,Q-KKtiq n.B-K4,a-Xta>18.UtaknQ.Btake« 
OiU. B-Klliq(c), H K iq/SO. K-Et », KKOlSl. 
K-B>q,K-B3(d|'3a. 1.-E Kt ao, S B biai. B-Kt 4. 
B-Et4/34. Kc-II sj, B-K 4 sg.^t-KC a, K-Ktl a 
P^Kt3,K-ll(ij/87. l'-B4. P-EtB/88, X-BS, P-UB4 
ai.XBiq,P-KR*(<JrM. Kt takea P, Kt takea P / 11 . 
Stake* Kt, BtakeiB.'il. B-Et 1, B-B fi > 43. Kt-Kt & 
EBa/44 K-B3, P-KB4I4B. Et-K >. F^BB/4e.Kt'ti 



^ M-KKl*! "Btakeia " 
(f> Then ti oothiof better. 



e H Bide P'h adTanoed u 
I OB it, and tlien wai ala 
tempUog 10 brln($ his K 1 
Mild win much muio quick 



Black hai had It oa the 
It tt wai adTliabls to haTe 
■ I ai poaaiUa befoi* oiter- 
the poiaibUitT of Vhlts'a 
SOBS, in wblcli eaie Black 



— A whita Qni which cui be uied 



a aitilici&l liftht in photcigrvTiliy, ii 00m] 
mte of poCaab eight pajta, nu^ide ol Ki 



A bona ipBtula. 
A FerpsttiAl Cloak. — A clock mi nt pnng at 
Broatela aome monthi ago which coatiiiDBd to gu 
for nine mouth*, and had not mil down wban laat 
haaid of. As op-draoght ii obtunid in • dMtt b; 
eiqnaing it to the nm ; thli dnraght tinili a fU, 
which wioda up the weight of the olook until it 
naehea the ten. It then wcvkaalmka wUAftqp* 
flu fan ontiT the weight bai gone dow ■ Utb, 
irtun tha tin fa fna lo iMOttUDMcw. 



gilding, see many 



lOaa lighting by eltcuiclt; haa lieeo rreaoeotiy d»- 
•crlbed. Beep. mi. N'o. BIT. or p. 411, No. HU.|— Joa. 
(U of iTOTf, the aniline Aym will dg ; but ther quickly 
fade. Hanr redpea in back uombera. For bUck, im- 
nvna in a iCkuib boiUngdecocUoa of logwood tor about 
flveminutea, aadtiieD ptacelnaiolntionof iiulpbateof 
iran. Fotnd, Inuneiae In a ■olution of cochineal in 
ammoDia. Id both caiea the Inirj mitBt be thotawblT 
cleaned wttfa atroag •oloUon of waahiag aoda, and in 
the caae of the red dye aaaked tor a few miuau* in 
water madeaddioUutaaWByaqnaforti*.]— Bihplei. 
[Tou ehonld nad the [awa of uavnetLim, given in the 
textbook*. IhepiaportianafDceleeira-inagneuvhlvh 
bare been found bert, and vbli^ arewaiciailr uaed by 
niaken, wue gim> m Tol. XXXIV. p. aas. Yoiu 
■"""■"■'•»■■ will probably lilt MU>.; but (M wire i> 
lather fine. A good deal abont Altandi magnsta hi 
back Tolunua-iae i^. 3M), SS«, Vd. XXXOL, tar 
IniCance.)— BiBNtan. (Wedo not know; butbelieve 
they can be obtafaied at South Eenataigton or of Chw- 
man and Ball, Piccadilly. Any •denoa mailer osold 
tell yon.)— Kuwaao B. S. Q. (BrailafcKd'a bell and 
indicator waa iBmtrattd and dawalbad hi No. MT. 
BhnlUity. yoa will And all that can be utfullyaald 
about Che otherguery on pp. 4Masd 481, Vol. ZEZVI.) 
— TiBo. (A ooUmUbo of good lead penoila, a piece of 
rubber, and aiketching block. SiUG a qucetlan would 
be annreted by uy d«let in artiata' material*.)— W. 
C011B. (Anawered many timea. B*e, for initania, 

6SU, VdI.XXXIL, or p. 406. Vol. XXZIV.;-I.Kg 
avT*. (The following extraet from index to Vol. 
XXIV. may help you :— Peathen : cleaning, 4M, 480 ; 
curing. IM; dyeing oitrich, H; how toeuil 4L7. 43».] 
— Xjaraaaa. (Tbet« ia oo way of pnrenting it and 
keeping the tube* efficient ; but a cuiuin over th 
might be lulttcieiit to prenot the word* being 1 
without intertarfng with the whittle.) - Lia: 
(Then ar« aeTeial ndpea In back mlumea ; au 

can make tha one iAIdL will auit your Inirinir 

Crude lUb oil, tallow, and roain 1* Uie compoaitian tuad 
by cunieni but thoe an other maleiiab whitli you 

gdght be able to obtain moier«adily.)—Qaoaua B 

BiiiT. (Grind upanydeiiradpigmartwithgnmi 

Add a little angar it yon Uk*. or uae any ooUnired Ink. 
-jji i„u > ibicor gumtiagacanth.' 



a, im. Vol. 



Mian. (You wiU haie * 

matter on p. 183, laat week. The coat 1* jEI— that i*, 
dollars— but practically yon moat emiiloT an age 
unleaa you lake a tzip to Wajhingtou. ) — ELacraic 
(Wa do not know why it nhoold not. Suppoae yoo 1 
the expeiiment with miUboard, foe inalance. nobal 
yon will And it a* ooatly a* glai*.)— Bia 
iCanbaaeenatiwMt nuJiar* otacfentiflel 
S. Any afdifuUT aRUBtmeot of 
will do to route the table. Bi 

XXV., for detail* of the whole L „ 

thia quettion, lee (ha anawei to " Electrical," preccd- 
iog.)- Eiiildiaw. (The dlroctiona are giten m nuat 
worka un chemiatiy. It ia extremely liaky lor anyone 
not (killed in chemical manipulation to prepare it, and 
any one iutfidintly akilled wlllknow where to Ihid the 
tecipe.J— H. D. (Yea, it ia qnlte true ; but what haa It 
to do with the reiolring power at Ihe DucnuoepeTI- 
Hoiana. iTben an leveial illde-rule* in th* marhlet, 
and you will And anawera to your qucationa in the laat 
twomluine*. WethDugfattheanlqeethadbeenpfMty 
wellexhanated.)— X.U.X. (ExtnmelT unlikely ; but 
you will hat* ia*n what haa been aaio 00 p. IW, thk 
Tolume, and In Dr. Bdmiuda^ tiVara prariov-'- * 
-A. J. D. (Both qnerlea hai« ben BDaweied i 
time*. We cannot in the caae of qiiediOiU ao : 
flnitfl donua* than refer to thtUat Of Back Numuvn, 
(he flntnombathi aaA month.) 



^iBnatpropi'rl}'ndjri^te,l.}--K. 0. 

if Lilhogiaphj-." Wviiuiq sod iioua. 

• ■" C, and aovenif boolu on wood 

dialogue publbrhed br Mi. Cal- 

■ Manebonter.)— C. B. K, 

articles in biick numbara. 






ni.)-XiiAi. 
er bqucii to 



reaps ; it ii limply the 



u4uarthini( a^ 
te.j-lTff. I 



lid muit be luted 
■c eoaieat, becaiue 

la I'me'lhad ol haiw 
e/er to p. MO, No. 
log them a* well. 




iviUgivetheE.M.F, of onemultipliedbythe ni. 

large ceU. Tlie E.M.F. of a c«U properly made and 
iliaind ia about Ifiiolt.; bat the battery I* aufted 
oaly for intermittent work, auch ua bell ringing, i. 
We cannot poaaibly determiae wliich artidca you refer 
toi but you will Ond a list ol bock number* often 

each month.)— J. I). M. (How could the brake men- 
Uoned have a* many ■' failuia." when it ii uaed onlyaa 
an " emergency," andmnit be tiied before It canbe tooad 
to be out of CMcr T The oature of theae '■ failorea " 
haa been explained before, and aB railway men aia 
quite ooDVenant with tfatSLl'-AKTi-rUTTT. (Theihn- 
nleat method la to hold the piece* down by drtring ia a 
wbiad*; but the beat plan la to tonw AUetaon the 
^ •__. T.JC [Bo— 



butt at any rate, the only ww to 1 r--«- 

to •aekof tin** who haye the power toeiTt it.]- 

[la not a deacripttcn given in tLeir catalognel 
not know the engine by that name.)— Suaioz. 



». (We hare already done ao in back 

. .>*.)- Daama*. (It i* nied tor the purpoan 
named, and alao for aleel and iron making. U yon 
adfeiaaed that you had quantiliea for aale, you wunld, 
no doubt, iooi Und eonumen.)— BiTtaw BaivoH. 
(ttevffal Queite* of the kind have been inaerted, the 
genetal mult b^nr that do one had a good wofd to 
aaifortham. Hurelyyoncanobtaingu.]- T.T. (We 
benereyoa can obtain lost the intotniatlon yon Kqnfce 
from the Becretaiy ol Uie Pharm:ki£utical SocietTi 
EloimiaburyBiuan, W,C.)— Ei-icT^aox, ITbe queatloa 
haa been anawered fisquently. You muit uae ttug ctlla 
allotonailiaBndof one kind.)— T.J. O'C. (Cettalnly. 
and in any textbook ; alio in our column* oyer asa 
orer again. S. Ai to the telephone, aerelal plan* haia 
been acMTlbed; a battery at each end is bnt.]--J. H. 

of th* iIh yon think tnitahl*. A eopper jar and a Hw 
enlit cylinder, plate, or preferably a rod.!- W. W. W. 
lAnytextbooL. Woat the pteient aariea of arOdM 
iult yon.)— PaoDuoo. (In many work* on mnibaalfw- 
or brii^ in such book* a* Hokawoith't " BulnaAa' 
I'Doket Book," Tbe data are from actual tnal*.)— 
M. B, (Titi JVitOr," WMkty, Bt. Maik-lana, X.C.J— 
J, M, B, (Yea. we believe *oi but do not kiuw eo^ U 
any. The woAahop* would have to be Isapaetad. Yon 
f-huuld atvly diract to the Home Offioe, WhttehalL 
S.W. Eatra ratea are diaiged ; bntnot very high, and 
n la compnlaon to atato real natare at the good*.) — 
Bioiia. (Beat Udng ia lo flUupwith fnABUand 
water befon itaitiDg on each UJB. If the bollan U* 

keep tb^*». A litUa aalt'Male wmmtdo moeh 

need. )— School Bor. (To large fltm certainly, with a 

V. Baaatavn, jm. (Ttia Eaouui HK.'aanolapnb- 
lUiadhanattwoa'dockcTarTTlHindar.and it &the 
t of your local bookatUer. or hie London agent, if 
■ not aUe to aril It to you on the folluwina dsiiA~ 
iw. (Itfa Kjt trae.j-T-tavA. ^^^^75^^ 
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Jte if Workman eoan«vtod vith the Baflding 
%Mi nM>j-.&c 1 Mrj*:.oc kttouid a4v<-r:«««« in ** THE BUILD- 

ZXO N'Zw^i ru^.»hAl tttrj FRIDAY, pncf Fjurp«ftc«. 

stS:.T*ruto«:k-«cr«<t CV-*«»r.t-rAni»-r. I.-adoa. w.C. 
-THI BVILI>:N'G 3(EW> u xt* PnaciDAlJoaraAl. rvpr»< 

■^UMArr^SA.:* xsi Mui.ufn^. *Bd hju tlie Luitet; cirvbiaUtit 

m..j^~» •b.'>u:^ iB«;»t oc trelDf -THB BUILDiyO 
r^r mrfrr w'«k si h..t Club or Coff-v Hou*^. H<> will Ani 

Luai w^: Trs«ifr« f«>r tt#w wsrk in it eTerx w##k than in 

AM ■aii.kr Fi4>pr. ard can thw JuiiK wan« work \» likWj to be 
MX. H« J »-*c sp«vuliv inrited to mike u*" of '* Int^rvom- 
■■■ I ■Ti r 'J k« want* Ic know nnTthinft aiMut hu tnd'> . to 
vitv «a tk« E4nk*r if h# feu any fnit««Huoaa to nuke, aai to 

n^ :karir* tcr Advrrtu*a-Y.to for :*ltuation4 i* On* Xhi:iia< 
toK Tw«n7-f4tf Wonu. anu >:Kr«'n*:fcfor ^fftj £.(ht WonUaft<>r. 

VOTICS TO SUBSCRIBERS. 



rec«lvlBf thr.r copin dirvct frv>in th« ofice are ra- 
te ^terve that the *>a«: aunibrr of the U'nn for which 
rr.pSoa u paid wul be forwarded to them In a P:;* a 
M» an ;AtiaauoB that a fireth ranittance i» necewarr. if 
ia owtUBue the tfubacription. 



GEABGES FOK AOVEBTISIHO. 



t. d. 
.. 1 « 

Brerr a^j.i>wnal ei^rkt wcrda. Of 

V AlTersjement* Rre Shilliar* for the £r>t 4>^ worda 
Ni per ltc«. Paragraph AaTora*em^at« One ShilLaR 

EtMf. yo frv-nt pafe or pk^rafraph adTorti»ement l&ierti^ for 
than Jlrt **• "-ai^ Redbct^ teTVu f jr aenea of more than C 
iaavtoaBa mav be *ac«ffta:c«^ en Jirp>»''ati«9 to the PubU*her. 
ADTXatlsElLE3rT> u BXCUANOE OOLUXN'-for 

t. d. 

Tw(Ktr-f:sr word! 3 

F«r ercrr niinrfdinff Bijth; w^nia ..OS 

ADTMMTli^MXSlt l» Ue SIXPBN~NT &ALE COLUICN 

«. d 

■Lasses vgrda 06 

Px ever; ta cc eedaf Bicht Worai t» « 

•,• lSs.a*T N» b^reeia mini SbaS nc Di.p.ar-s aivertu^m^nti | 
ij- ^ the * ^:ApeBB7 $>ale C^.itjaz. All adTvtiaomecu 1 
fr^pi,i.. m r«duccj& :■ male cs rep«at«^ uu'rtiJn* ' 
isea*rt ws*r» the as -i^t i-st esv rd« On* !»nillinff. t^* 
Lff w:..i te fXBtr^:: .f a P O •.• ..ild br; t^nt. and n-:t 
$U=.p4 fc3w»»#r pr-firfc^lj t.'..'r-*i:ny itaBpa . may 
» Mst wfe4re :: u ^c<?BT«&.«ct tc :tu^s T • 
Tkt aaire» la :ac.ad*d aa y«n of U« azT-.rtueaent. a&d charred 




react tS* ?fi: 



:n IB the fowsw^xf Tr. itj • B-.iJE-».v 



7x3^ WT^ina*cay 



TERMS OF SUBSCRIPTION. 

FATABLB m AI/VaN'CK 
. U. tv ft-Jt Msatha a£S r.i f:r Tw..t< M:9;£« Ft*:-y9*V. 
rt 3f t^e Un^acd La^dcm. F.r :£* Uc:*.>^ B:a>«. lit >• 
: r:»d . u France wT li<».f.u=. :&• . cr 14f kx. . to Ia.i:a 
bilk . lia >d. . t& Ntw Z-^-Ar.^ the Cap« thr W^t 
9C3vm Bcotu. yata.. or any of tbe AuatnLiaa 




he made hf P)«t-ofli:e orler. Bick 
t he aKt ost of ta« Us;te<i Ki&fiaac bj the 
ipaper poat. bat Bsat be reaiitted for at the rate of 
10 covar extra poata^e. 



«&Kaa W. Qcnii asl Co . c? fM.Cheetnat-itreeC. Phila- 

ai* asthonv^ to rw*.** a:ib«cr.pt:ona for the United 

lor the ZXGU«U MECHANIC, at the rate of S dola. 

foM, or Th:nc<K fhi'Juur* per annao. poat-fkve. Thecopiea 

wiik b« firwarea* d4r^i>t br miJ frc-x the pubUahJJUV oflke in 

lH r«b«:r.ptcrt «J! <;<Ma:efice with the nuaib«;r flnt 

the nve:pt of th* fu^-vr.pt;oc If back numbf-ra arp 

tc complete ▼elam-^ tr.<-e x.jt be paid for at tha rate of 

copT. to covar extra poata^e. 



Taia. xxrr.. ssTzi . xxv;:: xzx . xxx: xxxii.. 

^«*TT! .XXXIT . XXX% . XXXV:.. and XXW!:.. brand 
.ac:»th. ;a eauh. Y.t'.in* :• ^1. 




Lr» out of pnat Snbacrlben 
»■>:£ »M puaa:b.« A!t>-r the cob- 



bo«Bl eolaiB«a J 
w«l. b: orcvr ▼o.um*^ aa 

•».h halfr«ar.7 t:'.*s.' in Mft.-5h and Ifeftemoer. aa 

s.-mS.h*r h:* V.ucl *.p ina thfvr »■>•)£ nia '4Ut of 

of<»:L> back eun:*»r« t^a t* hal wa^lf price Id. 

a£7 b-.«okar..'r or r.fW'oui'^nt. or2t^ ^acc. poat fh*c 

e except i£d»x cuaten. which aie Id. aarch. or 

iirvcj i.n.n: t::: ae-i ix . *i eich p««. 

eofca. Xad^xta t.> v., XI asi tv ashv^'^n: vjj Id. 
tfree.lfd. Oaaca for b«nlin«. Li. ad. each. 



Spps's Cocoa. — GxAT.»r L a.n:« «7oji>>jBT:y'j —"By 
■ TharrTi?n' Aw£.Bded«v cf t!.( nu-or^. ..&«■ whK.h cuvem tta** 
afirattvai .f i4r*^*-''r. iz.i :,„::. t..n a;: 2 ty 4 iar-*f-.:l applii'i- 
t^aa gf tc- t^*- ;.* p- .-*-•* -f »•.■. »■ -■>; <■.>■■*!. Mr Eppt h»< 
pMTtX -.1.- t-nafcii: U'.l«« * .*- a 2' I. ■«''.▼ i^vaur-J b.-verj|fi' 
vkf!t. maf uv» -^ sk£.^ :.*.TT i « '...rn bdi« It <• br th- 
fw^amma 'm^. • ' r^ t xn.-.'H -..' :.*t tea? icun-t.tut'-ai mav b*- 
Bmau-Lj L^.'- %'^ kT.;. ^'.f ,\i -r. ./• t, r'..*t • »-rj t>'nl'n'-.f 
fc £„MH». H.i..--:» .f >."..- CL.\.ii:.-> k.'>- Cvatia; a.-mn-Ju« 
na^y ** t'U.:». w. r»i-r *h •• :' \ w-ik ;. ..nt ^V- mij 
earaf' ■ etc? L ffc'.fc. • -.»*: »■* *■■• c ..'.r oo'**".- •* w*-'.. *»-*ifl*j witii 
pa?* ^^>. «.".c a ;«• ;*T.f r , .- .-.'-i frir. * — • i» i- "vr- 1 ■»■ #»«-'•■-. 
>-Kai- t-sp.?- B.u :>-4...-/ « *vr .-ti.-a •• ,.i •::.)■ ii. p*,.k»-t- 
A>4.-:- .'.».yi.- E??- ■-: '■'. H ■;;. . p--"..... C!i«a:i4*.« 
Zjm.^.z. '—A ».. sa«»r% •' f.;-. • • C.v— ..-,t L-»*s-.» 



Lockiitich Sewinir Machine. <iuit«> new. value £5, 

in •■xihaniTr for a ■')• quarter -honn' KDiltr or Knaiiii-. Advi'rtut^r la 
wiliinr til cive a ^mall amount in ta«h, and 3 yciK' nuuibiTiof 
IS .L:*n Mi .uni^.— Addrcaa. S.. Lhr-nu'.. Ulttci-.M. Nvut^. 

Will (rive Silver Lever Watch, for mii^io lantern and 
.1 fi*w iRdi'A.oul of repair no ubj'Vtion if m'.'Bdable — T^hMBa. 
North I'arud^. Honhjm. 

Exchange pair of Bell Telephones and Electro- 

Ttr:>o AiT*H%r--^, i-omplvte. for 2* -.r .l-n. ifnttf Uthi- i>r fn'taaw 
macbtni'. with lathf combined —.<«. CiKiia. U, Park-atrvct. 
Staff- Td. 

Bell Fittinffa. good anortment. i»:ni i n by mutake* 
3iVi. worth Exi-hnoifi' fr»ft nucnlni! or tr«:adl>' tfrinditonc— 11* 
Min»t"r-iitr-t:t. Ut'adiog. 

Nearly complete, *' English Mechanic": what 

off*#* '• I'nhound , want good fret aaw.— W. i«a««;jo>. Brid|(i-- 
atrt^vt. Whitby. 

Wanted. Slide-Rest, for 4in. centre lathe, in ex- 
Lbany.* I If nvi' moulds fur oaatinr, in pla^ti'r or conipMition. 
iia*«iv bu«t«. Hin . llin.,7in. hiirh.— J. ]l., li. lie^^boruu^h-Htrtiot. 
P.zr.i.vi. > W 

Engine Csstinffs, one set, partly llnishod, cylind>*r 
-m ly ..n . with tunii'd tlywh«M>l ; oriors c^ohinfe — ^ , -u. 
lilu'ton-ro.id. Luw^r CUpton. London. E 

Two t!:rmHl Fly-wheels. 6 indies, 6inz. oat^li : f«>ur 

t'jrn.il >tA:idard«. Ii^o/ 4 : one Kruovt^l whn'l, S^m. been 
bjt.irday. WvdDfkday —As aboTf. 

A Model Force Pump, in working onl«*r, will ex- 

ih..nir> fir ••..-itric N-U— Particulars of ii L^MPaar. Hi^h-ntn't.'t, 
Mfftjn. 

Havf v^riini.-i u.«(-ful Ezchanffe to offer, for a lathe- 
h-Ad. tiLifM' .jt-ar. abiiut tin i-futri- . aTau ahoit heary lathe bi*d 
w«nti 1 — A.iai;- Ca.>ir>. Dovvr. 

F )r exohangt^. about 60 Photo. I«antem Slides, 

!■ %.i- . »;ii •■\i.hanir*' for othera— Addresa, y*. Finlai. 13d, 
K>-ntrv« -rtr^.-t't. U1jmc'>w. 

Amtrican Orguinette, with lot of mu!«ic, cost £3 ; 
win: •m-ry ■rrmavr* ur vertical drlllini{ uavhin'-- — Child^, 
b.ac ir.>r.: 



Han■^ 



-'k'a Pat<--ut Potato Washer, equal to now ; 

: tz >s.j.' Uth- or a Kood ttfli-acop.' — <;uii.ba, Hlandford. 

Fret-Cuttiay Machine, with 

Lvd . txchan^c acu-ntibc buok«. — Cu:lu.. 



•2 >>tl 



Waa:-.l. 
T-rt. il _:.. 
B.al:; r. 

PuIv^nuarLc-r Chain Band andBattersr* complete, 

:n .a>-. :i:..: .n i'r< -. ri>-r . iih.it ud'*-r» in cxuhiiniff r— J. Fjkuk^, 
f Eaat Ly:.l r-itrr* : I.dinbar«h. 

Ma sic Lantern with Slides, and box of conjuring 
tr. .a>. r.- .rly !.■.-« '^%'u. eXkhaPffc anything useful —>A. ^uiai■. 

HaU H.-P. Horiacontal Eoffine. in exchange for a 

t-j^*-', .-: W£.:«orta Tap«. irom %, i-\*\, to) and ca«h — C . L . 
1 ai > » . iR H.vL Crij**-itrf<*t. Lcic^ater. 

for I. i, a 
. Wiaii. 



Stock and Dies, 

■^arv^-lyua^ . fur t-xihaaire. 



rKU. 



and ^in. brautube, 
Amersham. Hutkn. 



t 



--:-J 



way's OintKect and Pills ftrt: r-.'mHii *^ 

J a -; » :i.... '.z.' r- :. • .. •. k.y p«r».r.- l>- .!•.•■ 
t' at .••**..»»;;.-'< '«r*.4.r, .r. it* •ff'-et.. mi perf- tly 
^a.-^'-rf.a* V. t*- !C.-»*. ;• .."it' • r »*.*.-.:,ctj larxii '_>■»£ --n. 
f»a.au. ta.f ..z'.r:^.^: r<*.*-: .-.•k.y •/«*-rtr.'- rr/< R.4u:«ni 



OUR EZCHA5GE C0LUM2i 

— ♦♦-• — 

mmd 3d. /or tprry wt'-xMfdin^ •} iccr-i* 
• o a 



Waart*-i. ETxpnoniuc :r. "v-; o-I-r. -^xrhiniy^ 
f .t -■.*':..-»„.-•:•■ r »• - ».• - *■ . ' - r ir /'.^'»*t>f 

" Ezvlish Meclacic' :: ." r*- p**-7..>-.' lat. i»*>, 

V. p'-**^" v**-" ■ •■%f. '.r.v,-. • . •!•.»'.. • . • /\- rt.'jfi" 
c«.*..aa!t fc.*-. ;' "-r ;■ rl/*-.- ' . /• -.^ l.- :. ;. ■ jr -.a-.-rk 

'^••M .7*. ,» '•*.•«?» • ;i..r.^'.-t 

WfcAt^. ill k:;.'l" '.f »*.»*rf- 1 Apparaus. in ^z^huigf- 



t» .l^»«* T ,:t«'r.*.-i. '.». ..'t ."a. 

Vet Hammock ^ .••■.tr.tirz' ■ '^ult, z!:.it-:nili. 

•if.Afaft.'* «.«»^ -f "• » '•■.-.x' ■ !■«■■. «:w»r WiiV *] f*. 



ir«*i altvr,*. &oll*r 3kat«s. :' :r... ^Ik* on^ ri*w, 1> . 



a*, vf *T» ;s, *'X'.:.arMf« f',.- ♦.'.- r.'-rib*rnof *• Imperial 
Jif9m»* ■.,»•*«■.«»?«»• " ;» • • . '.i-«a tul *»ra- ua< -jt — li 
•ill ' JVkjSfcr f."*t O C ASk*- — ^-.i 

ITi s ndk^ rchi^tM - Two 'i'^ris -.wy /i/i<> pvar.- lia^n 

Jm^ M jr»v# /j,*« ii^*? il»/ik«2 



Wanted. 52in. Bicycle, at once, roller bearings pre- 
ferr>.'d . .n 'aiJiansi- for nrat-clua^ Nilrer KiisUah LeviT. iu»t7 
tfuin>-aa. i|o«>d an new.— T. Malomt, Tadi aatvr, York. 

Powerful Medical CoU. with regulator, two three- 
pint clla. in handsw^me caae. switih. olp<'tro-magn<-t and limp 
Uff-.m.— A W. N. -•H, Eyn^.ktreet, Chfuterfleld 

(iuarter-plate Landscape Ji^nm ; 8olomon*(i mag- 
u<^ium lump, opera irlana, Hciopticon. 9> do/en l^'l.ltlnl> pl.it>.-a 
What otfi-ra in e\chanirt-?-.L. litv."*, Ualir-atP'<*t. Cilne. 

*' Chemistry, as Applied to the Arts," eight 

Tulumea Mackenzif . and " P«>pular Educator," inur TDluini'* 
Chambera What vtfen ?— T. M. t^niTu. Kirkb^aa, DumfHea. 

Will exchange, Microphone, three aelf -lighting 

KA« burn- r*. phutoi(raphic di««>, Jamii-aon and }{rtdj(i>'i«" Alirfbre." 
Ft^..4 .:. '4 " Aitruaomy," Woodhouai'a " .Vktrmmmy.' II an:u<l. 
ULibe* F:ild Ula*». orutfera.— Cuti'MAM, 8t<*ck>l>ridf<>. ilhcfheld. 

'*Tyndall*s Electricity Notes." * An^^U'a 

Thy ory. ' " Kuckmaater a AdraacttlChi-miatre," " C'iirdia-T'a 

A>- U't.'.*. ' " Huntrt'* Bonk-kn'plnf " queation^ Kn-h in2*> 
- Til j.-p>* a Chvniivtry." or oiTera \ cost 7a (id -'i'%.ik>u\\.%. L •t:u4. 
C">cr<;.and 

Wanted, a Sob-Boy • or other good make of cano*.', for 
raah and part eirhanife— lathe n, cnfim'a.^nd boiWs.— J. Dwtf. 
London -load, D.-rby. 

WantM, small X«aunch Engine and Boiler, for 
ra.h and part l•xchaniO^— lachea, &c.— J. Damu, X<ondun-road, 
D.-rtiy 

}-Hor.«e Enslne and Boiler, complete ; exchange 

wa;i*t~i I ::< ani>» .launch marhlncry small . Uihe.dcc.-J. I>k«t<, 
L41: ion road, lirrby 

Spltrndid Mo lei Bnffine and Boiler« i bore, brtss 

tu^)'ilar bui'.i-r.ail tittinir« LumplKtv. hiifbly hni»li»d , eaclianifi' — 
I J. I>>«:a. LAjnivn-ruadtDerby. 

A first-cla9» new Lathe, by MIIIh. Sunderland, Sin. 
< a*r>->. ,ra;i-l>«-d. tuck-ifcar. ]>lide-xoat. l-npi-d tumt-d tly«ili**i'l. 
.T'l*: «!at:a;&rd*. trfadie. tool board; part i-a<-haii;;i\— J. I)t\:.'. 
Lijo>lua'road. I>erbT. 

fiofjd Tt«adlo Lathe, new, 8ft. bed, 4in. centra, 
fymt,"*'.. crank, trt'adlf. pine framework, nici<ly paint«>d . ■'«- 
' n^nir- .n ani^ill Hnyini* or Dollvr. — J Dan :'«, Lundon-mad, Dvrby. 

8ix-ioch Slide-Rest, qtiiti> new, toi> laige for ownf.'i's 
Lithv . 4-i-.i-i*-x^banir<- -A T:i«n««i, Itti. Hi^h-^tn-'-c. Siutliamptjn. 

Electrical Machine* large, powerful, size of 

• y.ii:U<'r. iJ:n by 91U . braas t-undu'-tur. on niahuirany atand , 
i.'i-t »'i Hu.nea*. what ulfera ? — H all, ^<ij. LivcriH>ol-road, 
L-ml jU 

Wanr*:'! t ■> t'xcbange. Mortisinflr Machine, di)or 

r.iii.p .in-l li-»,r tramp*, fur *tiiuil cnvini; aad boll'-i, to Wurk a 
».. k; •: 1 ;-i:nip.— V ■«! .. C^alk-lan<-, Hu'l. 

(iuiiitity r,i Chemicals and Chemicoi Apparatus: 

w. . --x :iiii'ir"t»r .niiiirr • tix).» hi anythin;; uvrul.ltit a* ni.— 
A .M . Ik-. M-jrt Mil, near liiniciiy, Vurk»hir«>. 

What otfnra for Ranubottom'st Patent Three- 
■ \: N. ca Hi.-kt :: U*« E]*'.i>r. ^^in. bun', o.n. Atroki-. in 
4>- 1 «i'jr».ntf ord< r — WiLvjii. l*). Irilsland-iin'ft. .>undorI.i:ivi. 

Wantr<l. Lathe or Lathe- Heads. 4in. or 5ic. 

c-*a:t>^. in '-A ti an .'I* fur t:ilu.ibli- M*rie«, •nifnitinir* of Horart'i a 
w rk. .-tVijM-A" ii'/M riplion* — Oaa^ jod. C'hurvh 8tri'tloii. 

Oii" h'>rv p<jwvr horizontal Engine, rint cluii in- 

iiKi'.n M in;.:C. im.!!! dynamo, dec. twola, u: Kd'Tt — W. U Hkd- 
Hf . Ujrii«ay-itr. • t. Uoihdali.'. 

''Cassell's Family Physician." 1SS2. 33 part*. 

."■iij I : n.i ••■■♦. ii:iNviii'l.«'»»t !•>« Whatodi r*?— W. »i".N./Aa>. 
J'ti.r . Ii.i-Ll«:Y>or-M . Niirfolk. 



Will exchange Electric Bailway. 5ft. -^irculi: 

line moto. thr.'e carria»i-a to ImiLite the £rApti«n iron -.I* 1 tr* r 
and battery, nil compl>'te. quxtr new. Waut<sl a«tr m-rmi ^i 
r.iik woik iilid*a. no lt."»> ihan tin. or Oin . or what o2--t.— •« 
HAxa:.. 21. Croiabura-atreet. UI i-^oh 



THE 8IXPEHVT SALS COLUIDI. 

AdvertiM«mtmU are iit§erUd w thia eo tu wrn mt tktrma*«/ 
$d. /or tJu irst 16 Wfrda, amd 6d. ^or 
8 Mwrcfj. 



• ♦♦ 



Motor Castings, mateiialt for Electric BelU, 
Batteriea. OalTanometen, Inteoaity Coila. Microphoaca. Ter 
nunala.— Kiwo and Co., Briatol. 

Insolated Wire Table, ahowinf aax^* weight, reaui- 
ance p^ foot, feet per ohm. Pnce 3d.— K.xN'« and Co. 

Wimshurat Parta.— Two 19 inch Olaaa Plates* li 

inch h>)l-. 3*. 6d. : fitted complete ready for mounting. Ifa - 
K:.N > and Co.. liriatoi. 

WimahuiBt Inflnence Machine ; complete ; with 

two Leyden jark. i^ l*H.. 4^n. apark.— Makc^ra. Ki.wcr andCc. 
Kriat )!. 

Wimshnnt Influence Machine, aole maaulao- 

turera . hiirh-clM«i workmanahip ; nuraeruus tevtlmoniaia aa U 
thurouifh elUciency.— Kiwi* and Co.. BriatoL 

Green, Tool Merchant.— Agent for Booth*i> Sfitiv 

Tuttinjc Machinea— 11, fiutherland-temacr. Plmlico. i::u»trA::4 
Cataloguea. • 

Fretwork.— niuitrated Catalopiet of evecy re^uiate. 
and 9iJ9 miniature deaixna, four atampa.— Haaexa Bao*.. »(ttl- 
Yorka. 

Violins.— Bavarian Violina, half tuuAl price, bright. 
ct<>ar ton'f. M. fld . and IS4 each Poat Ctw. on apprvTiI^f 
Pa> rjw. Importer, 137, Eaaex-road, L.ondoB. 

Soda Water Machine, No. 0, by MondoUot, Faria. 

ancund hand. AIS. Bargain, excellent condition.'-Particn.ar^ 
N O. WiL«.><.at,Bath. 

Soda Water Machine, American principle, by 

Davfnjyirt, London, complete, £35, 600 dozen daily. -'Part:-.-aiar» 
N. U. WiLiocai.Bath 

Electric Bell, new Daniah pattern, works frMiy 
with ontr ceil. 3a. bd. ; free by poat, 3d. extra. 

The above complete with Battery. Push, and U yaxd< 
of Wire, M 6d.— Lew la and 80K , 1a, l^ownde*- terrace, kn^jht*- 
bndi(«*. >.W. 

Transit Instmment, for obtaining aceaiate time, 
i;* 6d.— A. J. I'aovr. 6, ^'oatmlnatrr Chaabm. London 



J. and A. Wn.- 
ter 



£9 

Boxwood in Log or Waste. --A; 

Kisf-tn. ht. Uawald-atreet. KochdAle-road. 

Watches and Clooke rapaivBd and elaanetl by skii- 
f\il workmen, work by pi>at pxnctaally itteaded to. TVadeJ:*: 
Cree.^CxAaLBt Ttlh, V>, JenaaleB-pMMfe. Ckrkeawell. 

Every man his own Piotore* Frame Maker.— 

Ga>EN. Agent for Btxith'a MItre Machlnaa and Instancaaeous 
Unp Vu-e.— 11, Sutherland -temMtPlmllco. 

Music— 20s.-worth of birt sheet music, aong», dances. 

fiiiH:-9. &c.. for la., poat fH>e, Ia.>i Moaey ratamed if kA »atto 
actory.— William Lba. Chureh-atnct, Liverpool. 

Birmlng'ham 

Clotk*. Harmouiuma. 
>%-hole*alo illaUratod 
M«.\ . Birmingham. 



Gk>ods. — JeweUeiy, Watches, 
Tobacconiflta sooda. Jurenta wanted 
catalogue, poat-fTec.— AMreaa. Uaaai 



Electrical Depot and 'Wa^^^^'t^Tr — ''y*"^**^ 

ahiip m the trade for amateun.— MiLLaa'a, ISf , Chap^-alie*:. 
balfurd 

Tools.— Best guide to puichasers. send threestamps 
for our fourth edition Reduced lUustratsd Oatalngae.— Lrar'A 

Supplement Catfklosiie, twvnty-fonr pates. 

illuatrated apeciality of tooU. uns auap. UD*ilicited teitimoua:* 
fieinK all latiafiiction.—. Lc» r'» 

rorallel Bench Vice, ateel jaws, Sj, to open 3i. 

weight t-llb., only lOs. fd. each.— Lr«T » 

Planes.— &Ialleable iron giinmetal oastings, readj Ui 

inaide fitting*. Inauntaneoua gnp vlcen, only Ida. each.— Loat • 

Lont's la the best aad cbcMpest boose for Tools.- 
A. 8. LuyT.Tool Uakar. ^r.Havhaey road, E. 

Microscopic— Adhesire Labels for SlidM, SB kradf . 
aimplea atamp.— Cnaa. J. Warxma, Klof'a MUL, FalMWiek- 
Glouceatenhlre. 

Fretwork Patterns (full eise? of every deaoipttoa' 

f^^e i<.rr»elei-tion, atate naati.— Xbcbamic, t, Northbrook>stieet 
Birminsham. 

Fret Saws, 9s. 9d. per gioai, Is. Id. half gross. po« 

fi-ee.— J. LB KunB, CoTvatry. 

Cork-cutting Machine on the most improved pria- 
cipl**. All kind* uteairiae«>riB« for the cork tnide. oid cockii" 
roundod and madeieqaal to new.— Addreaa. Jousi Ijobkav ISB 
Alb.iny-r>>ad. Cambirwvll, S.E. 

Gas Engines, small power, used in all tndM. 
•iraiiU'st made.— >olo Manufactwr, W. Ht-Tvn uiajji . LiT«va<d<- 
Yorkahire. 

Cast Steel.— PMctical process of welding, tempericg 

tooU. •piD94- Manual, li atampa.— J. F. BaxxMaa, Capar»t.;B- 



leen. 



row . At 

Carpentry Glaasea for aaaatenrs imw open ; pto»- 

peciua, I aump.— T..bt aa, 1, Finaburj-atrevt, I.«>DdoB. E C 

Magnificent collection of Foreign Stamps, 9.10^ lU 
different , ralue by *■ Oihoon* " over Ctl. What (»S«-ta* >-- 
tarda.— C. A. F. , 23, Duncan -teriact. laling ton , N . 

Turned wronghc-iron Pulleys, not polislied oa a 

grindstone like thoae generally aoid. Cheap, etrjng tra-^- 
Bi<i)iHA^« andK!>j»», Batley. 

Friction Pulleys dispense with fast and Icow 

y«— one anawera for both. iBTalnabtc for rope' 
tmtoa circular free — BA'*aBA« and »o9(a, HaUcyT 



5*.<iu. Bicycle, new thin season, coi«t £fi ir«, rrmked 

hi' I'f f'<:. rm --r bt-orioM, c-ni'-* t-* b*i;k . ex. !j n^.* >iii or-...! U'.>ri-f-)rJ. 
V j! r.'< ugi'.vrk.oc pair • t iia ?«m»A h«-'A-.V.iH.ka Kuk ;fear-d, I , _,__- ^^. 

■It >:isL. - ^«K rf^ared \.<the with aV\4L«;-T*«l. mv %vn xn^vrud v Clke S AydTOmeter, 000 
» .n ■ •»•/•..». .: i.:^''r^i*v»Vii:i— 1 ^\j iv.t\. -'>• V.\n »»\«- Xxxv^:! X>\etm4Ta«ut to mahoffan 



pulleyv- one anawera for both. 'iBTalnabtc for ropea and b<-'.rV 

Wheels, dog cart, van. omnibus, cab, all Vin.^ as.! 
aize», new.~.lu. Pitlake Bridge. Croydon. 

Life of Luther.— 30 Lantern Fhotoempb» a».! 

L'h: tut f. «alir or hire.— Apply, PcMrnxBi. StankupV •trv.*t liu 
m:n^hjr.i. 

Shorthand. Edoography, best and easiest u> learc. 

• Mauua..- one ahiniug. pMt fk-ec.— Rrdii an . NowtowB-«tr«K'. 

L^'t' OittT. 

Ventriloaual and Marrionette Flaiu>ea. either k 
part4 (sr complft** flsun«a. Llat onr atamp>-.i: r* %f ..s- d> 
CupUnJ-atreet, Mancheater. r -^ *•■ j*« . 

Glazier's Diamond, Sharett and Kewth's. la^ 

:%*. y.. bargain, cut Slot. glaaa-A. Tu».^4bii|>. Xi^h T..wb 
H..'rif)rJ. * 

complete, with tea weighu tai 
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THE COST OF PEIMART BATTERIES. 

THE statements which have been recently 
made in the daily papers as to the 
effects produced by the use of primary 
batteries in lighting railway carriages have 
brought us many queries, not a few from 
persons who appear to imagine that the cost 
of lighting by that means is measured by 
the hrst cost of the battery and the lamps. 
Most schoolboys have nowadays learned the 
ample lesson that out of notning, nothing 
comes ; but judging by some of the para- 
graphs that we have seen in daily papers, it 
IS perhaps excusable that not a few of our 
querists should imagine that something 
remarlcably cheap has been discovered, ana 
that they can have the electriclightatamerely 
nominal cost. We have recently pointed 
out, not once merely, but several times, that 
an electric light obtained from any known 
battery is really expensive as compared with 
the same amount of illumination obtained 
from ffas or other cheap source of light, and 
that uiere is no hope of reducing the ex- 
pense until someone discovers a battery the 
decomposition of the elements of which 
will produce a substance or substances which 
flhallbe worth at least as much as the raw 
materials themselves. We have, from time 
to time, described cells or battery arrange- 
ments, patented and otherwise, the inventors 
of whi^ thought they had made one step 
towards the desired goal; but at present^ 
notwithstanding all the puffing, we are un- 
acquainted with any battery which, all things 
considered, is cheaper than the well-known 
combination of zinc and carbon excited by 
dilute sulphuric acid and bichromate 
of potash or nitric acid. For bells, tele- 
phones, and telegraphs, electro-metallurgy 
and medical purposes, other arrangements 
are more suitable ; but in the case of dlectric 
lighting and electro-motors, a constant and 
ample supply of energy to the full capacity 
of the battery is required, and at present we 
have not found a cmeaper metal to oxidise 
or consume than zinc. This is an old tale. 
It must be quite forty years since Staite took 
out a patent in which the commercial value 
of the residual products was mentioned, and 
latterly we have had several inventors 
taking up the old idea, without, however, 
demonstrating by actual receipts that they 
obtained any return worth mentioning for 
the zinc and sulphuric add expended. 
I^bably if primary batteries came to be 
used on a very larse scale indeed, a sufficient 
quantity of residual products might be 
obtained to find a ready sale ; but it is ex- 
tremely doubtful whether more than a 
fraction of the prime cost would be recouped, 
imless the battery can be induced to manu- 
facture some unknown and really valuable 
■ubstance whilst ^ving out current. In one 
of the new batteries, which is, we believe, 
working very well on several railways, 
lighting carriages with lamps of 5 to 10 
candle-power, zinc and caroon form the 
two elements, and the battery is excited by 
a composition named ''oxidone," the exact 
nature of which is kept secret until tiie 
patents are completed. The working cost of 
this battery is stated to be as low as one- 
eighth of a penny per hour for each 
5 -candle lamp, and a battery of 16 
cells will supply IS lamps, and can 
be charged for 40 hours — ^that is, the 
battery can be used for 10 hours on each of 
four days without needing to be recharged. 
Taking batteries as we know them in prac- 
tice, such a result as that must be regarded 
as very good indeed ; but if the cost has been 
arrived at by allowing for the sale of the 

Tox- xcxyi2z.*jra P7tf. 



residual products, it will at once be seen that 
the battery is not so cheap as a good steam- 
engine and dynamo, for when current is ob- 
tained b^ the oxidation of zinc the cost is 
about nme times greater than when a 
machine is used and the source of the energy 
is coal at about 20s. a ton. Mr. Sprague 
worked out this little sum for the benefit 
of all whom it concerns some years ago. and 
he found that taking the expense of the 
batterv as only 4d. per pound of zinc the 
cost of a horse- power for 24 hours was 25s., 
whereas the same amount of energy could 
be obtained from a common steam-engine 
and coal at 20s. for 10'29d. Even if we 
suppose the residual products of any battery 
in which zinc is employed return 2d. for 
every pound consumed — and no one has 
supposed that possible amongst the most 
sanguine inventors — it will be seen that the 
common steam engine has still the advan- 
tage as a motive power. Electrical machines 
have been considerably improved since 
Joule calculated that 7dlb. of zinc would be 
necessary for one to maintain a horse-power 
for twenty-four hours ; but so have steam- 
engines, and therefore we are brought back 
to the simple datum that the oxidation 
of zinc can produce so much and 
no more energy, and that unless some 
one can be found to pay a high price for 
sulphate of zinc, there is no chance of any 
of the well-known cells in which it is con- 
sumed becoming a cheap source of electric 
light. It seems abundantly clear, from a 
number of experiments, that the most that 
can be expected from the best steam-engines 
and dynamos is 200 candles of incandescent 
lighting per horse-power ; and as it is also 
tolerably apparent that two pounds of zinc 
are necossarr to obtain the same quantity of 
ensfc^, we have sixpence as compared with 
a farthinff as the relative cost of tiie two 
sources of energy for electric lighting. It 
is not impossible that these figures are too 
favourable to the battery, for Mr. Sprague 
says that the cost of an equivolt of energy, 
by a common steam-engme, is only *001 12 
of a penny, while by a DanieU's battery it 
is '0541. There is this to be said, however, 
that even if the cost of working a 20-candle 
lamp is as much as one halfpenny per hour, 
there are many persons who woula prefer it 
to gas or any otner illuminant ; and if the 
new batteries can be made to produce a 
really useful substance as a residual, the 
trouble and attention they may entail will 
not stand in the way of their adoption. So 
far as we know, a 20-candle light cannot be 
maintainedatacostof one halfpenny per hour, 
even when the zinc and the acid can be pur- 
chased in quantities at the lowest price; 
but if a batterv is in existence which will 
jrield such results, it is a pity those who own 
it do not make it known, for it is certain 
they would have a very wide sale provided 
they could guarantee its performance. At 
the price named it would oe too covtly for 
lighting on the large scale ; but there are 
very many persons who would go to the ex- 
pense of fitting up the battery and the lamp, 
if they could have a light of twenty candles 
at a cost of a halfpenny an hour. Possibly 
before long someone may invent an iron or 
a lead battery, and then those who are so 
anxious to have the electric light, will pro- 
bably have an opportunity of gratifying 
their desires ; as, indeed, they may now, if 
only they are prepared to pay for them. But 
so long as zinc is used there is small chance 
of primary batteries supplanting dynamos 
ana steam-engines. 



ing essays 



— ^this time on botanical subjects, and we have 
no doubt that those who read them in their 
more ephemeral dress, will be glad to have 
them m the handsome form in which the 
publishers have offered them to the reading 
world. The keynote of Mr. Allen's essays 
may be seen in the following sentences, in 
which he says : '* We can now answer con- 
fidently : Such and such a plant is what it is 
in virtue of such and such ancestral condi- 
tions, and it has been altered thus and thus 
by these and those variations in habit or 
environment. Every plant or animal, there- 
fore, becomes for us a puzzle to be explained, 
a problem to be solved, a hieroglyphic in- 
scription to be carefully deciphered." Each 
English plant has not only a general history 
as a species, but it has also a separate history 
as a member of the fiora of uiese islands ; 
and the autibior accordingly explains first 
how it came to exist at all, and then why it 
exists in this country. The essays are eight 
in number, and commence with the pedigree 
of that lowly fiower the daisy ; then the 
author treats us to a short historical retro- 

g>ect, and describes what he sees from 
laverton Down, where he has found a way- 
side weed known as the hairy woodspurge, 
one of the few genuine links which unite us 
with a far distant past — a relic of the fiora 
which once bloomed amongthe lowlands that 
connected England and Irdaud with Europe, 
The hairy spurge is a Southern European and 
Western Asiatic plant, which nowhere comes 
any nearer to Britain than the Valley of the 
Loire. An easy explanation of its appear- 
ance on Clavcrton Down can be found in the 
supposition that the seed was brought from 
the Mediterranean, and, finding a suitable 
climate, the plants grew and fiourished ; but 
that explanation is much too easy for our 
author, who sees that the hairy spurge is 
one of the few relics of a fiora which is being 
steadily driven out of Britain because the 
conditions are ceasing to be suitable for their 
existence. Thus in the '* liomance of a Way- 
side Weed," Mr. Grant Allen contrives to 
talk about the Glacial period, and of the 
time when the British Isles formed the 
north-western coast of Europe ; and that the 
reader may better g^^asp the lesson he wishes 
to teach, he provides hun with a sketch-map 
of Post-Glacial Britain. The hairy wood^ 
spurge still lingers on Glaverton Downs 
because that is one of the warmest spots in 
England, just as the Cheddar Pink grows 
in a sinsle basking hollow heated by ^reat 
walls of limestone upon the western flank 
of Mendip ; just as the purple lobelia loiters 
in the warm vaUey of the Devonshire Axe, 
and the white seium struggles on upon the 
edge of Malvern. The thud essay is a com- 
parison of the wild strawberry and the white 
potentOla, two sister plants of the hedge- 
rows almost exactly alike except in that, to 
us, essential particular that the latter does 
not bear fruit. Cleavers form the subject of 
the fourth paper, in which the author hopes 
that his readers will think more tenderly and 
respectfully than formerly of an ancient 
and highly - developed English weed. 
In the fifth paper Mr. Grant Allen 
takes up the question of the origin 
of wheat, and sturtles the reader at 
the outset by the assertion that it 
is a degenerate and degraded lily — a text 
which enables the author to write one of his 
most interesting botanical essays. ** A 
Mountain Tulip," a ** Family History " (the 
roses), and the * * Cuckoo-pint " conclude n 
volume which can be taken up at any odd 
moment, and will never fail to interest and 
instruct. 



Energy in Nature, By W. Lant CARrFJn'Eii, 
B.A., B.Sc. Lonflon, Paris, and Ntjw 
York: Cassell and Co. 
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Flower B and their Pedigree.^, By Grant 
Allen. London: Longmans. 

^HIS work is a collection of the author's ,^ 

always readable and invaiiably m\«te«\.-\\:vMiv^^^^^«^t^ ^'^^^^'^^^^S^- 
^ssays contributed to Bovexal mo^saxmev \n VXia b»!Gssjca. ^V V^'^V^ ^«^^ ^wv«^ ^ 



A COURSE of six " Gilchrist Lectures," on 
the forces of Natu.i» ^ii-i^xSMiYt xccaJwJv^ x^^- 
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t> i-iT" e»iiffl^ ialo A book 
^-:- ~i:i.-ci=.endatioii of b«iae 
itr-r; :^T*r typ* iUostnted -with 
s.£nTz=xt- The anbjects i 
~ 1 -■— ^rT izaiuier. and as far 
-w^^ &=. iToidaiic« of teclmic&l 
_ rij:i ■»i.«n neceaBary are carefulljr 
oc. Mr. CuTi«iit«r has made an attempt 
7 a:ifi clearly the distmction between 
■ 1:xrx ac-i " raergj." The latter he 
Ti^->"* u pj«-er of doing work, and force 
^BMj be d^fiaed as any cause which alt«rg 
cr toidi t>j altf-i a body's nataral state of 
r^wt, or of aniform motion in a Btraight line. 
Zlie author proceeds to explain, bnt whether 
in a poptdar work that is altogether advia- 
■Uft maj be doabt«d, for the majority of 
thfjte tor whom this book must be intended 
vooM har^ be«ncontent«d with the Bimplest 
sxplanation, especially if accompanied by 
an iUnstration, and would probably have 
nt&ed a b"5tter notion of the difference than 
&om a whole ptige of definitions. It is more 
LiBportant in a work of the kind to take care 
ibat ftatements made are aa nearly correct 
■fl poMible, and the author will scarcely 
uontitnd tbat the conductivity of copper for 
•AttAnatj is only Ti (ailvi.-r being 100), or of 
fold only .'(!(. In a work intendttl for 
j'jjiular rtrvling it is doubtful whether it ta 
wisn to talk of th'i two elcctricitinn rushing 
M^gi^fir whi:n wtrm from a copper and 
anti CMtjih: ari; juiae'l ; biit that, jicrnapi, ii 
k Mniall Ui-riiiiili in a Ixiok which forms an 
:xi!^iitttit jir'ticrrit for an iiit*illigi'nt boy, and 
fij{(ht U itV'l with gTf^ut advantage in 
■ftWfJs MM ■> r':if ling I'lSWiii. 

/lrj»ai, 18N1. Washing- 
:niiii(;rit I 'rill ting Office, 
jiiirt of tlifi board ol 
Iiisliliition for 
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■ ■ ■ ■ ,t I.' 



hj the observer as he studies the stars from 
month to month. A list of the Arabic 
names corresponding to the Gtreek indicating 
letters, and tables of dates and hours at 
which the maps represent the appearanoe of 
the heavens, make the work as complete as 
can be desired by the amateur. 

We have also reoeived Lantern Seadiiut of 
TravtU in the E<uUm Iiland World, China, 
Loochoo, and Jman, by V. W. SinTOff, E.N. 
(W. F. Stanley), conaiBting of short bnt pithy 
deecriptious of a number of lantern photo- 
graphs of scenes in the East. There are 
altogether eight readings descriptiTe of 421 
lantern photographs ta^en by the author, 
including many subjects of interest to be 
observed during a voyage from Plymouth to 
and amidst the Eastern Archipelago. 
Judging from the descriptive matter, these 
Lantern Bxhibitions will be found a very 
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been revised 
and enlarged, and at the same time con- 
densed to make room for new matter, chief 
of which ia a supplementary chapter on 
steel. The book is freely illustrated with 
engravings, several of which represent very 
important modem workshop ^pliances. 
Til'} J'radical Boiler-maker, frm Ship- 
Ur, and Maal-maJcfr, by R. Knight 
(Wyman and Sons) is the third edition of a 
handbook which will be found useful by 
those to whom it is addressed. It is illus- 
trated by 1 12 hthographed figures.— — -The 
ArtuW Table of l^ftnenli. by H. C. 
Htahiiaoe (Wolla.Qari^er, Darton, andCo.) 
is a useful work giving the composition, 
conditions of permanency, non-permanency, 
and adulterations, effi»!tB in combination, 
and reliable tests for purity of the known 
liigmcnts. The size adopted may have been 
necessary for the tabular arrangement, but 

is veiy awkward. Duigning Wrimghtand 

Vint Iron StriKturrt, by Henky Adamb, Pro- 
fesHor of Engineering at the City of London 
Colliige, («0, Queen Victoria-street, E.G.), 
is an endeavour to present the subject to the 
student in such a manner that he can grasp 
its principles, and at the same time the 
details which are usually known only to 
experienced practical draughtsmen. Part I 
contains notes, calculations, and worfctng 
rlruwings for wrought and cast-iron girders 

of 2l>St. span. The PatetiU, Deiigni, and 

Trmla Marks Ad, 1883, by James Johnsos 
and J. nshKY JonNso.T (Longmans), is a 
reprint of the now Act, with notes on points 

of interest, by the authors. One ffun- 

ilrfd f.'/iM" rrublenu, by Rev. A. Cyril 
I'KXHBON, M.A. (Civil Service Printing and 
Publishing Co.), is the third edition of a 
book of problems which has been already 
favourab^ received by all lovers of chess. 



•ad edge must be polished down, oc the mdN 
ptdidiMl dowa and gradoallr worked out to As 
edge, or the edge polished off and gndadf 
wtnkad up to the centre. It win thua ba ■■ 
that thare is no ubitruy rule ; atill I aa snt 
that the method of working off tta« eentn it Ike 
least likely to produce rounding off or mai^ial 
error, and ii the safest for the amateur of hmtBd 




OBJECT-GLASS WOHKIHG -IX- 
By "PaiSMATiaiJi." 

OUI: lenses are now ready for smoothing, u 
as this process is the tame for aU class 
of work and has been so frequently described 
Iho psgcB of the Esni-iBH Mscha-iic, I will n 
hero repeat the instmclioni, or the proocss of 
(■men' " eliitriulion," but refpr the reader to 
IctK^r 22,0Ji, ptBe L'lS, Vol. XXXVTII., and 
nrecfding volume" there referred lo. ihe plan 
adopted hy Mr. W««8cU wiU commend itself at 
,M. The purpose ol smoothinp is to produce a 
jrfHce as fine in Rniin «a powiblo, ahio as nearly 
spherical na possiblo ; if any remov,.! fr«m the 
pherie shiLpc is mnJe. it muit ho d,««, m the 
„nal pohshing or flRunnR. It miwl not be 
Siipp-JBcd, howevw, thHt ulwilulP sphiTic curves 
are (tot in 'he smoothing l>rw.-«: there II m- 
iHlly a depre»«'d rono, ivrlam v of extreme 
!"tencs. ^ to d^-lith, but still *t,vl.ve m 
ilinit the work of Ihp o.j:. if foIIo«-iM up. 
I^iir It is an aiaggornled illustration nf this 
(wiilirm. llwiUbeseontUlWtain^jWan 
sj<proMh to ^1 



look that the pitch is in perfect sdhe- 
lion st the hack : this will eaaily be seem, as the 
--lished surfaces of the pitch will reflect men 
;ht where the air has ^t in. U there i* sny 
pearsnce of this " starting " as it is called, Iha 
IS most be vBrmed on by being ptac«d ia flia 
tool it fits, if possible, and all warmed together, 
"• "" a thick iron plate. It is well to give it one 
o wets of the finest emery before b^inning 
to polish, if this proceeding has been formi 
necessary. There are few methods of polishing 
that give so good results in a simple manner as 
dry polishing on paper : this method may be used 
in the present case, either with the polisher 
station&iy, or on the vertical " mill " described 
in these papers. In the first method a strip of 
paper, the thinnest used tor iie««tivo photo. 
pnnting, is bud acioss the oentre of the tool, and 
the starch used poshed out at the edgca, at 
described in my pnien en ' ' Glass tipi-cula 
Working." As the thickneas of paper makes a 
great difference in the "take," it is not posafhte 
to give exact dimensi'oDS, two-thirds the diameter 
for the convex, and loiir-fiftlu for the concave 
■urhces, is genorBJly sbout the mark. This can 
gHnerully be decided by giving the lens four ot 
five minutes' poliohiog with itzaight nibs, and at 
least two complete turns round its axis. The 
paper strifM may extend to the edges ol the tool 
to begin with, and, il the take contM on at the 
edge instead ot the middle, the polisher may be 
shortened by cutting off ^in. at either end until 
a decided take in the centre is shown, or the 
stroke Biay bo changed to a narrow ellipse, which 
will frequently answer the same purpose. By 
taking note of this, the operator will aee the 
possibility of making use of these effects inths 
final figniing of the surfaoea, for by altering ths 
width, length, stroko, or sixe of the cork back 
sufficient variation may be obtained to producs 
elliptic curves, if suchare seen to bo needed. The 
material best fitted for polishing with ia " Tripoli 
de Venise; "rouge may be used, but is tronbl.'Bsnis 
uoleea tbe paper is first treated with " Tripcdi.'' 
For polishing on the "mill" the method ii 
slightly different : the paper used for this purpose 
should be Swedish filtraing paper. This is a very 
thin paper mooh like blotting paper. The whds 
sortace of the tool that has smoothed the glan is 
covered mlh this paper, which must be cut into 
three, four, ot more pieces, so that it wQl fkU 
into the curve withoot (olds or ridges. That 
cannot be any pushing out of the stardi with 
this ; but the bruiser may be uaed witit gentb 
pressure to remove air. If the tool is a little 
warmed, and the paper starched with a brnri*, 
H will be drawn down to the tool and will not 
leed any pressure at all. 

(7b it omtiHutd.) 



THE DTKAHO : HOW KASE AWP 
HOW U8BD.— IX.- 

By 811.1110 R. BoTTONs. 



next requi ._. 

legs are exact cooaterparts, the one of the other, 
so we need only maks one pattern, fi-om which, 
however, lire <MStiiig* must be obtained. Fig. IS 
lllustratoi the form and dimensionB of this pat- 
.«— .,„ . ».u „* .iw~.» -mo-ouarter the tmI 
mailed in inchst. 



t carvatait, ^ttuu Uio tMiXi«\ 
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^ s the outeide view, i.t., u Men from 
the nde wbidi ii luthMt from the arnuture ; 
^VM the vieir from the iutide (dose to which 
the anDatare rotata). 

To make this pattern, procnni a piece of pioe 
Gin. in length, 4in, in vidth, and Jin. tluck, 
planed nnooth, and free bom knota and rough- 
neu. Otue and dowBl along the bottom edge a 
■trip l)in. wide, 4tn. long, and Jin. thick, ae 
ihown at Fig. 16s. Now, with a sharp plane. 




Fig. 17, t. When the glne ia anite dry, by 
meani of on inch gouge, cantionilj hollow oat 
alon^ the entlie lei^rtli ot tbii piece, in a eami- 
drotUU' form, nearly to the depth of the 
origliial Sin. piece, 10 a> to St aooorately the 
pattern ot the annatoTe, which hat aliaady been 
mads. ({ 19.) When thii ia aa true and (mooth 
ai it can ba made with the gouge, fold a piece of 
fine glaupaper over the pattern of Uie aimature, 
Touiih aide outwarda, lay the armatnre in the 
channel, and work it bschward and forward until 
MfectamoothneM and a, perfect fit are insured. 
The pattern should now present the appearance 
given at Fig. 17 c When this end has been 
attained, four small dowels should he inserted 



must not be lost dght of that it muat he done 
ooirectly, for what ia worse than a ehort gutter f 
And yet it ii a very oommon thing to find men 
in large London shops] holding the position ol 
foremen of plumbers who are eonlinimlly in Uie 
habit of cutting the gutters too short or too long, 
Tory Boldom tha latter. These men do thii kind 
of thing continually, and will often get the men 
to stretch the loui from £in. to 6m. or 6in. in t«n 
feet ; that is, in order to make the lead oome in 
instead ot sweating, bormng, or eoldering a piece 
on. I speak of this, knowing full well that it il 

Cictified, not only in the small shops, but in the 
ge ones, which is a disgrace not only to the 
men, but to the foreman and his employen. 
Therefore, I ask you to be at all times very p^r- 
ticular in all your msasnromenta, and if yon 
practise to do your work regnlarly it will aave 
yoo a great deal of trouble, and bo the mouu of 
youl work coming out at a fair and reasonable 
cost, which should be of groat importsaco to the 
foreman plumber. Suppose the gutter wbioli 
iDont to lay to be one similar to that 




Kmove half the innur edge, as shown at Fig-. 16, 
tt so that it makes an angle with the edge of the 
6in. piece. With a itoe saw cut a receas on each 
iide of the jointed piece IJin. long by 4in. 
aa shown at c, and glue and dow^in each 
Oie two flangcB, made of Jin stuff, of the shape 
and dimcnsi'iDS given ut d. To Insure the slot e 
tMing exactly at tho same point in each flange, 
the two flanges, after huing rongbly shaped with 
s fretsaw, 'or otUorwiso, should bo clamped 
together, and the finishing touches given with a 
rbit-tsil flic, for the slot (, and with sandpaper 
along the rounded edges. <Jnre miut be taken 
that these flanges should be a trifle thinner near 
the edge marked 1] than On the opposite edge, to 
insure the pattern Coming out clean from the 
mould. Fcr this reason the elot ( must not be 
narrower at the outside than at tho inside, but 
rather the contnuy. Tho slot t moHt be Jin. 
wide, and must reach in depth to the Cin. piece, 
to which the flanges uru attached. At this point 
our pattern will present somewhat tho appeir- 
ajice shown at .''. A piece ot wood 4in. long hy 
l^in. wide, and ^in. thick, perfectly smooth, 
■quore, and free from knots, must now be chosen, 
mid the two sidos planed away, on the upper side 
to such an extent ns to make an angle of 
60= with tho base (see Fig. 17, a). With some 
fCood thin, hot glue [not Prodt s), this piece 
la to be glued along the bottom odge of the Sin. 
piece, on the side opposite the flanges, and in 
■uoh a. manner that the slope of the base is con> 
tiAued by .the slope ol Oie juece, as ahoini at 1 



into the thicker portions of this semicircular 
piece, to hold it firmly down to tho Gin, piece. 
We now need only mate the top flange, by which 
tho bracket oi standard that bears the wheel ' 
clamped to tbelegsof thedynamo. Thisiamai 
most easily in two pieces, ozie being squared l 
la ■tin. bog, Jin. thick by Jin. wide. The other 
piece is to be jin. thick, and mlist be cut into a 
perfect semicircle, with a radius of liin. By 
means of Prout's glue and a couple of dowels, 
this is neatly attached to one side of tho other 
square piece, us illustrated at Fig. 17, ij, and then 
the whole is carefully and squarely glued and 
dowelled, in like manner, to the top of the Gio. 
piece, so that it now presents the appoarance 
shown at A and B., Fig. 15. Tho holes shown 
in tho bottom and top Rangee may be bored, and 
core prints inserted, if the founiir will lakt Iht 
troublt lo pal ihtm in Kit mould ; but, as a rule, 
founders do not care to cast small castings with 
holes in them, as they seldom come true, so that 
it will be, perhaps, as well to have thmn bored 
afterwards, which can be done at a cost not 
exceeding 2d. a hole. This i>attem must now be 
carefully smoothed, the sharp edges rounded, to 
insure parting from tho mould, and finally 
paraBined and polished, as recommended for the 
armature, $ 19, when it will be ready for the 
moulder. 



PBACTICAL NOTES ON FLVUBIKa, 
LXXXVI.* 

By p. J. DiviBs, H.M.A.S.P., *c 

iContinuedfrompagf-m.) 
Soof Work, 
E will first commence our work by laying 



W", 



a few gutters, which will he a familiar 
kind of work to most of you, and I hope that you 
will all endeavour to work strictly to the riilcs 
and diagruma which 1 am about to lay before you, 
BO that one and ail may be able to answer any 
queetiona which 1 may huve occasion to put to 

Jou from time to lime. I particularly ask you to 
allow the instructions here laid down, because 1 
have worked in almost every conceivable manner, 
and, attur taking evorything into consideration, I 
am now of opinion that the following rules pro- 
perly carried into practice will be foiuid the best 
' logt suitable. 

SeaanrfnK for I<eail Oattera. 
s is a point in your work which will i 



Fiff, 4CS. 



illustrated at diagram No. 407, which is on eleva< 
tion, and lot diagram No. 408 be a plan ot the 
lead, and diagram No. 40B be Uie drip. Here 




you have throe views ol 
' >, I shall now ezpliiii 

c size and entering it in your pocket book. 

First tako the height of the turn-up against 
tho wall. AVe will say that the spedBcation 
states it to be " Gin. all round brickwork (as at 
Z. Fig. 409) and Sin. under the slates," as at 
HE U, Fig. 409 A, and at springing. Fig. 111. 



-^ 




FU)M!f 



But sometilitf*"!'soa\iauia>»«i\«'aii^'^'^ 

; WwA, B» lA "8., eia^MM, ~&.o- ».\^\ -K!^- , 

\ ^ Xtift^i»ki »tna. ft^^ ■ '>*• ^ 



;:^^i«^-ia«» 
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yon to pat in a atrai|;lit length ol Hashing, Bnd 
the gutter will be all the better. Therofore, we 
will ny that the tum-np aball be fin. at the 
hMd and ein. at the drip. This being tho ca»c. 




Fig. 4/1. 



atut nassnre the width of the gutter at the 
bead ; bere aay it ia 2ft. Sin. Next measure 
it at the drip ; hera yon will moat likely 
find it to be considerably lose, according l/> the 
pitch of the root and the fall of the gutter ; say 
that it ia fonnd to be only 2ft. IJin. ; neit moa- 
anro for the other tum-up, whieh may be to go 
op a dated roof with ipnoging. If sq, and the 
springing is nailed on. my, 4in. ap the roof as 
at F (diagram 411). then the lead should be cut 
to come up the springing, and if the pitch <■! the 
roof be eaay, as there shown, it should go well 
up the root at least 5 or Gin. past the sharp arris 
F ; but if the pitrh of the roof he very sharp, as 
at F (diagram 112), then from 3in. to 4in. will 




Fig. »l. 



anawor. Now, having seen how far the lead 
should stand up against the walls and up the 
roof, proceed to examine the drip. Jjct us sav 
that it is a 2in. drip, as at Y, ¥ig. 403, and thiil 
theapla8hUpGC(Fi8.ll3)is2in. ThiswillmaVe 
Qp4u. Now proceed to meaaureyourguttor, and 
enter it in your book as follows. .Say the moi- 
surements are in this case .lin. up the wall, 2ft. 
6iD. at the wide and, and Sin. up the slates, in 
all 3ft. Tin. The narrow end is Gin. up the wall 
2ft. 2in. wide, and 9in. up thi " ' ' ■ 



3 Sft. .- 



This 



rill SI 



tyoi 



which is, say, 7rt. wide. Xent take the dead 
leogth, which is, Siiy, Sft. 2in., say Sin. up the 
wall, or at the head, and with 4in. for the work- 
u^ of tbe drip. Allow, aay, I'm. more for 
bimmnff, Ac, m aU, IQH. Thia will sIeo suit 
Twnr sbBol, wMch is SOH. by Tit. Xow proowd 



to mt ont your lead and mark eeth gutter, and 
t» yon meaaure them, beginning ut the outlet 
gutter, number them t, 2, 3, 4, Sic., also the side 
of the biiildingas east, south, north, &c. Having 
the lend cut out, neiit let it be hoisted and carried 
to its proper place, then proceed to lay it hji 
follows. Again r^fer to diagram No. 408, Unroll 
tbe lead upon a cloan place, let the lead be dressed 
out Onttened, or smoothed over with a dresser. 
Kovv measure the side turn up, as at B1 and Al. 
Say Ibat at B4 it ia 5in., and at Al 6in. Now 
^ritha chalklinB snap the line i)A. Noitmeasurc 
Ihe end or botd DC, which should also be 5in. 
and with a level as shown at bevel (diagram 
414), lake the exact angle of the wall, 
ns there ihown, and ^ce it upon the 
chalkedline as shownat BEVEL diagram 40S, and 
with your chalk line strike the line R Q parallel 
to the tonsue of the level. Next take the width 
at the head of the gutter, which, as yon remember, 
is lit. .)in. Do not messure 2ft. &in. on your 
lend, for if so your lead would not go into its 
place, simply becaoae the two turn np Slgcs have 
n IhicknesH, and which must be allowed for ; say 
that it is 7lh. lead, then it would be nearly {in. 
thick, and twice this equals jin., say ^in. more 




t 

J" !--:„ in 


< 
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to allow the gutter freedom, this is Jin. less than 
2ft. -iin. ; therefore, measure tho head 2ft. 4gin. 
N'uit measure the foot or bottom end— this was 
2ft. 2in., therefore measoreon your lead 2tt. IJin. 
and strike tho chalk line C D, Now measure the 
length to see if your load is cut the proper size ; 
say that it is, and lot us assume that the gutter 
is a pLiin one, therefore, take no notice of the 
break lines at I P, P O, J I,, &c. Now, according 
to the elevation in diagram 4D7, lot tbe comere 
bo worked or bossed up square. If so, cutthe 
comers off as shown by the dotted lines at 3 and 
4, Oiagram 408. Now that the gutter is lined 
out. the next thing is to "pull it up." This is 
siinjilydone as follows: got a " pulling up stick," 
whith ia simply a piece of quartering, anything 
about Sin. by 4in., 4in. 1^ 4in., or even, if 
nothing handier is at hand or cannot to procured, 
a seoffold board will answer ; lav it on the line 
AB; now kneel upon this, say aljout 3tt. from 
the end, and your mate do likewise ; you take the 
head and ho the toot of the gutter (be particular 
that tho " pulling -up stuff, or stick," isfiiirupon 
the line), and now with your hands, say 3ft. 
apart, take hold of the side, and toth togrthrr 
piUl up the tum-up aa sharp as possible, and as 
shown at 1 ond 4, diagram 407. This, it very 
stout lead, or if the lead is of a hard nature, or 
the weather very cold, may not turn quite so 
eaaity as you may wish, but if it does not come 
Bijuare u]i, push it back again and vigorously pull 
it up again, do it two or three times nntil it is 
middling sharp. Now sen-o the other sido the 
same. This done, wilh ashorlecpieceofpulling- 
up stuff, piiU up the end B C. Now tho sides 
Hnd end are turned up, get a dull -edged kambtam 
drosaer [some plumbura use a box dresser, but I 

J refer a good hornbeam for this purpose, an it 
(les not strain the lead}, and pUce it as shown 
at G 11 [di'igram 4071. Then let your mate, with 
a " holding down stick," K, hold the end of the 
gutter firmly d'jwn to \ieep itlrmn sprin^wn ivp, 
and with a hmnmur, ni \.rt\«r, wUli a iivBiX^^, 



_. . I , knock tbe drc«sor into the arris <il thi 
gutter, aa shown at Q (diagram 407), whidi will 
make the arrises sqoarer. Do not begin loo HMt 
tho end, but always keep away from tlw parti 
which are required to be leorkal/or tht drip, la 
if you should set thia part in square, tlie chaaas 
will be that you will have to take the troubla of 
working the lead ttrg eart/ully to prevent th« 
making of holes, called " bird'a eyoa" or "cock's 
eyes," &c., (or which yoo may be fined half a 
gallon for each offence, and for the Ncood 
offence most likely told to go off the Job. 

This sotting in, as it is termed, muat be iaae 
all round the sides and ends of the gnttsr, after 
which "square tbe sides." " Go round it " with 
the dresser. This is nothing more than bsatiiig 
{hereafter called dressing) t^e edges invardi, 
which thickens the lead in the arris and mahs 
the lead come up quite true and aquaxe. 

Having done this, next " break it up." TTiii 
is dene by putting your hands on the two stand- 
up edgea, and aluut Sft. from the end, and ls( 
your mate pull up the end at the same time jm 
push tho sides outward as shown at DT O [diagiaD 
415). Some lazy plumber»do this with their feet. 




Fifl.m. 



Now take tho hornbeam dnaer, and with its 
edge, and also with the mallet, make the 
stiffenets II K L J S, which i* nothing moi* 
than the lead knocked bach ia a line, as Qlni. 

(To be eontimttd.) 



SBTTIiri} A17D CESTKIHO C0SI8.* 

IF there is any one thing that a tw iA.'iirf ^iBklP TJ 
is boring out holes ^t are not cored OiBtiall*. 
And why a moulder cannot always set oonaoenln^ 
is something of a conundrum to him. Monldsnew 
Bometimos make eicuses, and u-e genaialW naih 
to take a cast-iron oath that tbe core wu an n^i^ 
which the machinist, of course, cannot disina. 
Still it will, I believe, be acknowledged t^ iiisilj 
all moulders that excuses (or cores out at omitie an 
about Ihe worst kind of excuses we have to makt. 
When you get a moulder so thai he cannot say SAy- 
thing, it ia a sin to torment I.™ further; bat itiat 
often that yon will get him there. ,■ 

Why it IS that nU cores eumnt be set oennlly, 
isBOmethingthat cannot be fully expUined. Tom 
a core centrally or straight does not call fn *Bf 
great mechanical skill. What ia demanded il an 
and Ihousht. 

Tbe accompanying SDnavingnkay aaamit in Aeir- 
ing why some ooles do not oome eemtiMl, aal 
perhaps affoid ume help In astting coraa. 

The cauaa ot holes bemg out of the oenbe is net 
alwayi on acoomit of the ooraa not having bem Mt 
cantmlly. Them are many Oiings, such aa tmar^ 
closing of flaaks, bad fitting flasks, ill fitting ODzas, 
&c., any ol whioh may leanlt in crooked hole*. 
3ome riders of the AmerieaH Maciittist wiO n- 

tmber about three years back some discas- 

in upon core prints. To my mind the 

elaborate Bystems that some vrriten adTocated had 

*"'* little to do with what prints are prscticmlly and 

Prints are for no other purjiose tlian girniy 

bearings, and holding cores. 

' d whether bottom core prints are tapering, aa 
in Third coTf. or straight as shown inaU ^ 
B, baa but little to do with the holes being oat 
of the centre, which 1 think ia a vital put ot the 
question. The top prints are the essentUl ones, aad 
even they often have but veir little to do with poor 
holes. As a general thing long top taper pnnta 
afford a better chance for the oonit to ocfxanmodak 
themselves to thev oentn! For long ooiee when 
there is unaeitainty about measmfaif , aneh piMa Mi 
hown with Firtt corr are leaaoaabfy cartaiB co 
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proTiding for a true hold. Thu foim of & print it 
ue moit reliftUe ooe that can be luad, u with it 
Iha moolder on lee n-bcther the core ia in its right 
pUoeornot. Infact, b; the use of aoch ~ 
WDuld be K hud matter to set the core 
iMntoe. Somemaf think lucb print* ahould olwari 
be and : bat they are obiocCionable, from U 
Ubenr kud time which their uie iovolTea. 



Tlis uuN of muiT eiooked holei wben tiu 
Mpolar eomman top-laperiug print ii lued, ia aa 
ulnitiftted at Tliirii con. As a ganenl thing uearlj 
■llpiilleji, geu irheeli, &c., hiLTe eithn feailsis oi 
IMMUinKgli^ oik the hub. Tbeee holei break awaj 
or waakan a portiau of irlukt ihuolil be a &nn, true, 
mw,,,„ point, and the core Ibuu to the 
, . the reeult Bhowii. 

Then ue a few moulden who always does 
•ueh mouldi asthe above, with thi - ' ' 
■hown at 5ca»uf me. By thii 
that mujdh of the riik is leawuad. 

The gaggering and nailing aronnd the Steoud 
Mn 11 anouier aaf ogard ngoiuit the core crowding 
tlH print to one Bile. Auotlior point that will'' — 
lookuig at ii that ot the taper endi at core*. 

A luge number of foundriea make all their i _. 
mon sizn o( round com, without baring the tuper 
•nd tanned. Then, agaui, a large number of ahopa 
make their corei, hariug the taper end on them. 

Fiiinsa taper on cores in often Tery objectionable, 
•■peciiTl^ when done by a caralen maulder. A fair 
illustiation ot can:l«B.i work of thie kiud is shown 
ilboleiSKot 



it oau't be chuiged to good niiuiagcmeol 

A careful mouldfr wU! compare hii print and core 
Men at F, thereby makic " " 

it and &I1 the temalB print 



tocnther. a 
faBkely to 

Cores with taper prints are often one-siUeJ, from 
bdng kaid down apou plutei to dry, although some, 
1^ nailing the bi^ads, or packing sand under to 
luld them up, will get a rery fair tapered head. 

Id some shops, in order to got good round straight 
cores, the; ore dried in half-mund iron boxes ot the 
■amediameteras the cores. This is the only reliable 
way ot making true taper end round stnight Cores. 
The plan is an old one. aud tlie cause ot itsuinKipU' 
larity ii the expense of making tbo cast-iron boxes. 

At B, D, H, and at the aquoni, an shown the 
methods fansrally em{doyed in setting and can- 
teingeana. With the exception ot E, Uepkna arc 
populM, wtd call tor no comment. E is a fd«n 
whmhr eona in tudk m«nld) m gnm-mitipn- 






pelleT wheels, and others haring no points to msosurb 
from satisfactorily, can be centred. The plan ia 
simply the driving of three or four stakes oulaide 
01 away from the mould, before the pattern is drawn, 
Uie stick G being placed against the pattom print, 
and dU the stakes driven the length ot the stiok 
away from the print. The core, whan set by the 
same stick, will of course occupy tho same position. 
in the mould as the print, and therefore as tar as 
centring is concerned must be right. The plan ii 
applicable in other ways than shown; and while 
the idea may be old to some, it will be new to 

The carrying oft of such core vents through the 
cope is often the cause of weakening top priuts, and 
al«> the cause of blow ups, from metal getting into 
the vent. To avoid this danser, it is the butter plan 
to carry otT tho vent through tjie bottom board, or 
by running a long vent down into the moulding 
fioor. as in the <ase ot bedded-iu moulds. 

Some will say, that is all right, providing you 
have a cinder bod under the mould. I have carried 
off Uie vent of cores as large as Itt. in diameter, 
and more in length, by simply driving a jin. vent 
rod down 2tt. or 3tt. in the sand below the mould. 
Glieeu sand, where you have a large body, it capa- 
ble ot canyiug ofT and holding more gu than is 
generally thought ; aud to such as never tried this 
plan I would say. Do so; for I know they will find 
it a safe and reliable way of carrying off vertically 
set CON vents. 

In the upper part ot the cut ore represented ideas 
that to the novice may be ot somu value. It re- 
presents the fiuiiiugor cliamtariiig of cure priuts, in 
order to preveut the crushing of lljuges, 4:*:. 

There is much that might be said upon thcquea- 
tiouot horizoutal core setting. But I willatpreseut 
confine myself to saying a few words upon flange 
crushing, a thing very likely to occur. The 
greatost cause ot dange crushing is probably due to 
Uie irregularity and over-size of cores. Should auy 
of my moulders lose a casting through the above 
cause, I would hold them resoousible, although I 
might reprimand tho core-makor for making tho 
core toa largr. In oar shop it is the custom tor all 
pipes or mnulda having liauges up'm them to bj 
tried off and on. Thii gives tlie mouldei a chance 
to see if there is any liaUity of his mould or flaugus 
being crushed ; and if there is. he has time Co go 
forthBCorD-mitCT.iu whicbhe will lave mv assist- 
ance. The practice of thus trying off aud on all 

such moulds, bos been the means of ^saving nuuiv i<x ins^iii^ "Ciunn.. 
a casting from goiugto thescrapyiilje.' I.ttunk.i.tuViuorQ^JOKD.s.'mBn 
a lafeaawrtion to make, tlkat in not QneoIU;t;\iiBi\ ^ nMA.^'v 
•hop* (udl taal lUn douliUng ttu nvn^bn) u <{h*>\ft>B tyrtionn ^ 



the rule. I know thatit takes nioiB time ; butwitl 
say that In our shop I have yet to sm a eaiting lost 

few fonndrrraon can say. 

Having all castings good, tar more than baUnc«a, 
indoUars and cents, uie Uttle aitira time taken up 
ia trying off and on all such copes. 



BEVKEI&OD 07 BBOKZIVO IBOH- 

ACCOBDmO to L. Heyer, in the A/ybehtiHuUt 
J<nirfial, the following method is suouwaful in 
prodncing a hranxe-like sortace which pmetieally 
prevcoti nitt. All the methods as yat knawn for 
prododog a bronze-like smhMe, bj rnUnng erer 
tha snr&oe of the iron an add solution of oofV* or 

off^ raituodnoedinthi* way, andanatmndaBt 
repetiticD oStiiii method, give a mora orl«ss li^U 
or daA reddish-hrown cruit of rust on tlM iron 
body. Objects fomed of iron can obbIt be MTCnd 
with copper or biut b2 dipplnc them in%e raqnidt* 
solntlou, or by ubmiMing them to the galvmio 
method. The snrfaM, to prspared, howevm.ped* of 
in a short time^ eapeeEallT if the smtaoe of llu irait 
at the tfine: by expoaoie to moist 
'. By the method given below, it is 
< to cone Imn objects, eepeoiBlly ma m 
aitistio aim, with a Hne bnnue-Iike nufaoa : 
II resula pretty ntistactorily the influence of 
moisture, and one is, moreoTer, enabled to ajrplTit 
toany object with gmat ease. The dean, poliabed 
objects, oretobeeipoaedto the action of the vaponrs 
of a heated mixture of hydrochloric acid uid dltrio 
noA, in equal portions, for from two to Ilia 
Tninnjjj ; they Bia not to be shitted, and fte 
temperature may range from SW to Stiff' C- Tin 
'"»ft"g is ooatinaBd so long that the broma-Uka 
surface i» well developed On the surface of tlis 
objects. Alter the objects have cooled, they should 
be well mbbed down with vaseline and again 
heated till Qm vaaeUna brains to dacoi^aea. 
Then again Eold thej should be a seoond 
time treated wiUi TaeeEne in the same way. 
If therapout of amixttueof the two concentrated 
acids is allowed to act on an iron object in this 
manner, a light leddisb-brown tone is developed. 
It some acetic acid bo mixed with the two amds, 
oad the vapour of all the acids together beallowed 
to aet on the metallic surface, a surface of a fine 
bronse yellow colour can be obtoivd. By nmng 
diffBrent mixtures ot these acids, every tint, Ima a 
dull red-brown to a light brown, and from a dnU 
Lrownish-jellow to light brown-yellow Can be 
produced on the surface of the iron. In this way 
stmieT-iods for iron boxes were covered witha 
bronie-Uks surface, and at the end of tan months, 
although exposed during the whole time to the 
action of tho acid fumes of a laboratory, thay had 



I»B«eUbUitr of Baw and Cookod ICMrta 
" lessen has recently completed fame 
iterestiug inveatintions regarding the time reqnind 
:< digest meat and mOk prepared in different wni. 
[is£at aiperlntents were nude with artifldal gaabio 
jice. Twuity-flve grammea of beef were idaoed 
I it for 24 boura, and the undissolved portian 
'cighed at the end of that time. Uf the raw beef 
bouta} grammea only remained, of tho halt cooked 
' to 9t grammes, while that which was well done 
^tttn)ml7to IHgrarames. The 
ere made OQ a dog with an openi 
Here too the raw meat digestid i 
liiiled or roasted meat. Thetimefu] 
;, 6 hi 

\si introducing 100 grammas o 
i.[ water into an empty stomach. After a certain 
time the contents of the stomach wer« pumped out, 
slid if the microscope detected no muscle fibiea, the 
li)^stion was considcred_finished. The t' 






a folio wi 



: halfdt . , . . 

lono boiled beef, shaved fine, ;S hours; half 

roastod, shaved fine, 3 hours ; well done 

niasted, shaved flne. 4 hours; raw mutton, 2hoim; 

'eal, 2) hours: raw pork, :l hours. In the 



1 100 grammes ot beef. The time wsa as follows : 
rice, raw cow's milk, K hours ; G02co. boiled 
,w'b miU, 4 hours; liOicc. iiur cow's milk, 3 
lurs ; 673cc. skimmed cow's milk, »t hours ■,f" " 
,w goafsmilk, 3i hours. -/e ;'«*/■!/■( /rir "■ 
ITew Catalogue.— Messrs. H. aud E. ». uau, 
■Ij, Lulgiite-hUl, have issued a new catalogue of 
lectrical and Physical Apparatus, which will be 
unotul to mouy of our reailers. Messrs. D,tle simply 



f/rirJK^is. 
1 E. j.'iiale, 



>f belli) 



d bittervw., w^ "Ooji "* 
'men \!t«» \i*., w 
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EMGUBH lUiOHANIO AKD WOBLD Og BCTENOE; Ko. »W. 



P«i. r. IMl. 



sciEirimc HEWS. 



THE dfath is inn.anivd of PtpI. Sven Silson, 
li* W-— -known !?irfdi»h naturalirt, at the 
line kK ^* ^'- Ho Wis KiFTi itt Land»kToiu>, in 
]rij«£. ir$7. :uii (0 loni; ((TO .i« IMll obtained 
th« i«frf« cf lli.D. from tho I'nivenit}- at 

' -' "- pm ij (ha TToik on tlis 

h oof npii-d him tor more 

ICr. J. £. HiMr&rd. K.R.S.. chenustandqnino- 
Ii^j;. difii :h<' <.>t]i>:t liar at the age of 76. 
Tiif iMth it al#i> lniu>unc«d of Prof. ErcoUni, 

A: Letii. tte cth«r iax, Mr. Arthur Nicols 
iiil;rei»i a l«ctut« CD " Snakes ud Snahe 
CLumin^." in whioh he referred to the highly- 
pcdKei::;* ^J;ancte^ of the true sea-ierpent, and 
fxrt ts, ^r.Kaci-e cf the sw^Annce of the mjlhi- 
nl ^:^XtT which caxunvd in hii own experience, 
TIa: i^TLi-i ci: :o be the body of a dead whale 
ATC'^^d wLiT.h were ooUeeted thousands of gullfl 
and ikI^^:Me«.ii:Liwhi>.']i«iaiaIated the shape and 
(:!=: i.1 X si^-cjiiti wiih a mane and longtul. It 
ii a pity t^i erery mailer of a vessel from which 
tfc«Ma tiElKnt ii Men hai not courage enough to 
:, that its reai natui« may be 



_ A: ■ TCv'^At meeting of the Uaachester Auo- 
ouixi of Fuiemcn Kngineen and Draughtsmen, 
Mr. J. Xatmith n«d a paper on the tBCOvery of 
^-piocscu in the manufacture of coke. After 
dHCT-I^oi:; :h^ Simon- LAn-t- and the Jamewn 
fr^emc*. he menac'ned «ome application! of the 
fii~:_:fle is U^t aril'tTJon of the waate heaps 
*^i^ '.im^ l^oTZf a nainnc« in the colliery 
ri'Kr ira. In :wj experimenla the hfap waa 
ctjTfRii with n^i. and the gai waa withdrawn 
^ aaasa :.i a '-liw^r through pipe* annk to a 
at;ch :f fix tee: is -Jx heap, iHoltin^ in the 

i> r* lr wile k.i:^ lar oil. A Mr. H. L. Annom 
<*t tuic v^ a fhUxt for itraling with 
»r~ t t wuSpt ii f^rav. C3Z»ert» ue laid in 
ifae ^.^i^L i^i th± ^^<>? [i^ed ots them : whtn 
m^-J^^T j^*«- -• '■* 2r«i a=d th« gsi with- 
in. J'riVr. .f tli lA-tritfiTT f',r Hr^^ne, 



::-.^ Iw adied to 



■— .T, '^^r; p; It.' u ,'C=- wLtr* tWKK*r 



Society on the 6th inat. It deals with instinct, 
and ii full of unpublished notes on the facbi of 
animal inetinct. conaidered in the light of the 
theory of natural selection. 



S^ 



LETTERS TO THE EDITOR. 



an ande of 46° irith botii it and Oe 

moema and larger minor, •lioM 

at ita distal aztramltr n&acbOt 

imaoa of a star to tha one in me enb^ Ml 

.V ,. .1.. dijjjrt ^,^ to tha T«jfaceor 

[^laoed attheDorUunn ew rnai ^ 

It would be impcMnble togir* a 

dataiUSderaiptif- • — - ^-' *_j.i.~*.^ 




.«, Ctrrufotimu, uli 

r afAi IMur, at mU ■• Oh rmt$ tm 

- 1 wonldliaTa B H r i nas wilt* lAat hs kaowi. ud ■■ 
mehuhefaunr^ but no man; and tbat not fai Odi 
In an otBB anbjeoti : Sat anoh a ptooa m*j 
u fuOnlai kaoirtadga aad timAncw ol tLa 
I eudt a paem or muh a f oonfua, tbat M to 

in, kaovs so Bon than what iiBibud* doia, 

u4 Tst, to kMp a olDttB with this UtUa plttaaas of Ui, 
will mdalaketo viit*tli«iriialabodT(itpliTiiiika; BTige 
bom whsuai»tiimTnlB«d«irtT* their oilflnil." 



JIJPITKB'SIVth8ATBIiI.ITE-TBa»BW 

PARIS BttUATOBBAIi — DIUBNAI. 

NUTATION— BBSiaWATION OF THB 

BBLOIAN ASTBONOMBB - BOTAI. - 

AN nHXINI} -'OUT"— THB OBNTBB 

OF OBATITT OF THE KABTH AMD 

MOON— SUBTBTma INSTBUSBNTS 

— TEIjSSCOPIC FIBI.D OF VIBW — 

FOCAL ASJTTSTKBNT OF TBANSITS 

— DBBOBIPTIONB OFOBSBBVATOBIBS 

AND THBIB INSTSUKBNTS — TSB 

NKABBBT FIXED BTAB-AFXBTUBB 

ANDFOCAI.IiEHaTHOFTBLB8aOPB8 

-POWBB FOB OBSBBTIHa MASS 

— XBHISCTTS BTBPIBOB-BaUATOB- 

BAI> VOBZXNO BTIFFLT — FOOU8- 

8tNa BTBPIBCBS — WBLIA' AI;TI- 

UBTBB, AND SBABUSINO KOUN- 

TAUr HBIOKTB 

BTAB CHABT8. 

'2209TJ'— IjOOEixa through the laat VoluiDa 

fXXXTnO of the Exauxa iiamAjno, I hars 

jut oorae BOOM a report of the A{nl mee" 

ttw Bml Ajttoncmigal Socielv, on p. 147, ' 

it woou appear that Captain Xoble read a 

on ao extjaordinarrdiacTepaiiey between tl 

at which Jnpiter's IVth ntelUte teaUy dia^ 

on Apii] 1th, and that at which its ecupM w 

dictH iaiha y^mlml AlmaHoe. Aooordingto 



prododng the original engianng ; bmoe, ta aD who 
may feel mtaiested in the matter, I would mmb- 
mend the purehaae of the number (538) of £a 
JVafun, now before me, oontaininc iL It wlr 
costs SO oentinue. Tha detoilB am, eoote of aa, 
"Bienfi^ novel. The main prindple id tte 
J^ in thii equatoreal is aa old as (be "B^ls- 
l^anBt " of oar fathera' days. ThtupB^ai 
> polar azi* eoteia a room, and the obeKW ii 
. _.^thamieromateiaa be woDld»this wiit^ 
table, having all tiis mOTeatenta of the instramBl 
mider hii oonteoL by means of roda, screws, ui 
handle*, ooimnientl j arranaed at band. Kr. ^ 
Hf meat, in hit desoiption m the oqaatorral whd 
■-U formad the text of thia pazagnph, sajs Uit 
Ia parte de lumiirepai le fait das riflemoni sot- 
■riTsa est i peina sensible "— ^lich I humUr 
mtnre to donhl. 

I have, BO tiz, seen oo notiei 
sdentiSo journal of what seems to 

--.V, cead by M. Polie at tbe meet-ie » 

usche aeeellBchaft, held in TiSDM bontbs IM 

he 1 7tb of Soptember lart. U iras oa tbasona- 

what novel subject of diuntMl nutatiaa, and also a 



ths mtellite in vj 



to have held 

after it onght (thecal . ■<>llr) to have disanieared. 
Boding on. I And that Ur. fuith attempted m some 
way tr> justi^ this disciepency ; albeit, It is not easy 
to make out whether his oontention waa that it onght 
to have oocurred, even were the taUes perfect I 
Turning now. thonich, to p. ^237 of your ~ 



volume. I find Dr. Wentworth Erck i 
kiiK V. 'Jj: iiSMrv 'if tion to identieally the same error of U 
laif.^':Kf'.X4:LeiLMicaI .the .V)iu(^/^/»iaiiMinc™inectioa with the «« 
'-■-•' aiellile, after tranaiting Jupiter's IB 



(of thian 



prvlsccd tme 



.:.-je:zj Lu t>e«n recently 

USE. re-^:.*.:-.- drawn oS from 
; 'A'i:^^ Ii'j3S«, Waahing- 
•.jtn -.zAtT the coctrjl of 



I, 14 %^.. »>. Tm &ih vari^ in size 
.-^ -A ij.f an ir-fih long to reapect- 
-.w, lEt i.-.jyrt p^-icd* w«ighl. The 



I'll*. ■j...'f.'..:r. -.'.'.■itxn.lin-j the fauna of the 
hny ■■■:!• t^jM. w:.>.i %-it sh'.wnat the Fid^riea 
Art. w-y-. . ia* -y^w. K'.iired from Dr. Dohm 
i-ji V.< '^^Ir.in-: X'jitam of Comporatire 
A:>B.v.'=.i - 

Mi "*'.<* '..",t-.v Las W:D Itadying the coral 
I'^dt :i '.--i*. ir.l Las arriri.-d at the ccnclosion 
tiuit v.fv .:...ji,'j: a ilow subsidence of that 
iaiuis i\3-l:.;( 'J.«ir f'^-nnation, and that Darwin'i 
hjfMMeix U 'j->cJrtr(MBtlT the true one. 

H'^af ir (xA~i a "jy'.^hninous " esay of the 
'hit Mr, iMrwia'a wu read at the !■'''"»■« 



to fnmish the material f o 



_ . . at least worth noting ; pointing, 

saitwouldBscmlodo,toaeonstantand weU-deflned 
ertOT in the tables of SotelUte IV. It is idle to 
bhme Dr. Hind for this. Even a man of his ahfU^ 
cannot make bricks without straw. Hw money 
sleolulely thrown away and wasted in cme single 
Ihe trumpery little " Committee on SoUr 
■■ - " " verymuchmotethaa 

'~~ removing a stand- 
pprobnum to oni »>□ — ' ■•^' — — '- 
S^iuld, a> I eameetly hope, Lc 

a member of a future administration, oiuu- 

. will look to him to urge upon his colteagne* 

tbe transfer o( Imperial funds from a mete aeieDmc 
imposture to the practical abject of supplying a 
meani of easily, and very approximately, nn&ig 
the longitude. 

The Dumher of tho Faria weekly sciantiSc 
periodical, la Xalurr, for September ii, conbum 
an engraving and article dnecriptive of an alto. 
gether remarkable equatoreal which, *K»ntw to th< 
munificence of H. Biachoffaheim , has just beei 
initalled in the Observatory in Psiii. It woald 
■eem to be the iuventioD of M. Loewy, the sub< 
director of that eatahliahment, and Gonsists, ic 
effect, of an enormous instnunent, beut at right 
BDElea towards the bottom of the Polar aiia, inch 
axu itself forming the eye end of the teleecope ; as 
the port bent at n^t angles to it and moving in 
the plane of the CeleitiBl equatiB' ma^ he regardad 
as the object end. This aeoand tube ianns man a 






. orfi£.i 



the longUnde of what be eolla "the flnt 
iili«n " [or that T"-™r Bnougfa the axis of the 
t moment of inertia), £• flvse tha eoaistanta* 
", and his prime l enrirh e n he flzes 20^ ww 
Pnlkowa. TTha skn he ho* nsed for this 
_— jrmiualioii are Aoes euplomd br (be 
^der Btnive in dslMinliiii^ HM 
H. Fen* • 

of dJonsA 

thaluiffibgl Um Muthu 
TvelT thin solid envWop* w^voU tbuan^K 
»_inttM sky in a wuxum nmOk noMoertala 
than ho* ever been betiend to be poseOda l7ie<^ 
gists and mattiematieiaiie. n* gedoesla (B. 
Polie assert*) believe in tte MKdilT of the oAn 
.-!.. ».-^ — intbat onlr of ita cnst 



poBUe SDOOMtor to M. Hoanan, whOM i«W*- 

Gan of the poet of Director at the BoTatOfaeervabcy 

' Bmmsis has leoentlT been ODcli a daplonUs )M 

Belgian o&ei«lBatnsioa>T. TheraMOutartta 

ftmtinn mmmtntti ha ■mmrj-nwrpmittf a J WBiMl*bm 

_ enioBrussdiitMU. CM tbe raQvtteUe rMoltrf 
it there eon be no dilleranoe of apuioa. K. Boo- 
in is bsst known In EngUnd bj bit noet vabidfe 
Jtepertoire dee Constantsa AateaBonriqnse" ; mi 
by bis leaUy ashwiiahing work (bromriit out in e» 
junctian irhh H. Lotwaatai) the^Bibltognfti 
gfnjrale de rA« trone« aie." wlriob jon reriewed* 
p. 152 of your XXXTSi Tolnme. 

I do wiA that nor engnver bod liiteMd ton 
a^nolto "innauceaceurately wbjot IdrewBB 
canfnlly at the tekeoope," in cuttisg the ■"»> 
block of Satom for mjr btter (220S3} on p. Kl 
bprimis, I am at a lea to knoir why he !■ 
diminated tbe black Bunoandiiv eky of my oripMl 
drawing; and, in the next plooa, I dtow tbeiasa 
edge of the ai^>»tla^In flia oub parfeeOj' da« 
while tbe eagiavliig m my copy of the Eaeis 
MTCHiaio makes tt/eA e^ i^ the black ri» 
Mine seems a Terr mdillsiait iimiiiMstisi, brw 
bye. I bope that On mnjoritr of my htdim 
readen have got bettac one*. 

I m« tell " P." (quMj 62267, p. 272) that I *■ 
dneed the centre of gmvityot the earth and mnt 



lespectiTe ma»*e*. As I told mj qoerist En Mt* 
22013 (p. ill), tte oentae of gnvify of tl« eei* 
and moon is 2896-M nile* frosn Um earth's oMtn: 
and, of coutee, ika most revolve raand tbispcM 
th. Haise,antT looxtBen days Aai 
._., 2898-M mOa* befttre «nd fadund im 
place, with the effect of oauiaiBg a cobt 
- -; s«Miiiiiiis oeefllatintt in the ana's OMont 
aod 0>i* i* eollad in aatronomlal bs* 
equalica. Witbin the KnH* of ooeart 
of nek a body aa the aati, this aO* 

^'^^g. 

jctod ia iMNj 



book whicb I ban b 
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cwnin pftits of " Simnu " — both engraTinga and 
bttoipieBB — in nrti ot it : bnt acGompamM by m 
mam of the aoti recent intomutioii witti reference 

to mathamatieal, optical, Burreying, and uttouomi- 

WlthiegardtotheMteceedingqueryby " E. M. It." 
(52384, p. 273), What does pnmarily detdimiue the 
aognlai lubtoue of on eyepiece ii the diameter of 
the diafdUBgin betveen ita eye-lens aud Seld-lens 
and the focal length of the object -glan. Henco. 
your correspondent will see that his coQcladieg 
question is in ita eiiatiQ^ form, nnauiwerable. He 
may find the angalai diameter of anv given eye - 



lolling A 



.._ Jetombra'i formula. Ci 
on^Ie in seconds of arc, F 
objeot-gloM, and d the diami 

then A = -'' 

F.nn. 1' 
Let us take hie own telescope, and suppose (as i( 
moet likely) that the diaphragm in the eye-pipe is 
(in. in diameter. Then the formula becomes 

=7766'8"=2-2'«-8' 



05 



14 X ■O0OOW848 "OOOCKiiSTi 
Hence, he ironid ha*e a field of lieir of rather 
more than 2° in diameter. Were he to employ the 
some eyepiece with a telescope of 60iu. m foool 
length, he would find that the diameter of the Seld 
would be reduced to something like 28' 39'. But 
the only real way of accurately determining the 
■ngnlar diameter ot the field of view ut a telescope 
with any givea eyepiece, is that which J have 
myself given in these columns, I think, at least, 
four or Hve times. It is to obeerio, by the aid ot a 
ddereol dock, the eiact number ot seconds and 
fractions of a second occupied by a star oa near the 
ei^aator as may be, ui trausiting the field diame- 
trically, aod then multipljiug this time in seconds 
by lo, and again by tlie cosine of the star's decli- 
nation. Thus, suppose that n Aquarii was fouad 
to take exactly Im. 33s. in croning the fit " ~ 
eyepiece ceutniUy. Then we say 

93sec. log. I'scmes 

lo_ log. M76091 



with the obserratioD of Mars is coincident with 
that of Mr. Holmes (letter 22076. p. 2S0). Ortrrii 

SfirrAiu, Uors bears, with mo, more magnifying than 
upiter ; but, of course, at present he is very un- 
f nviiiirably placed for observation with the telescope, 
beuiL' much too near the eastern horizoc daring the 
Bvaikble hours ot the night . During the oppositionB 
of lJt77, 1R79, and 1881, I hod glorious views of the 
pljinrt (of which I made numi>roDS drawinga) with 



. -:m)w 






I3M-8- 



3-I44.'}22 



So that the angular diameter of the field of 
oropiece would be 1394-81" or 33' 14S4." 

1 may answer query &2286 (p. 273] by saying 
Uuit aetronomical transit instruments have the sys- 
tem of wires rigidly fixed in the focus of the object 






. I tubes firmly togethei . 

any focnsaing is done b;^ puihina in or pulling out 
the eyepiece in its tube ; inasmu<£, as ex neceautate, 
when the wires are in focus, a star must be too. 

I know of no work exactly answering the de- 
*eriptiona:iTBninauery52'286(p. 273)). Aa early 
volume of ' ' Weale b Series, ' ' reprinted from Bohn s 
"Pictorial Houdbook of London," contains an 
excellent popular illustrated description of Green- 
wich and other obsDrvatories ; but it does not now 
appear in Crosby Lwiwood's cataloeue. It only 
cost a shilling. Kugravings and descriptions of the 
Greenwich instruments, too, appear in some of 
your own early volumes; and there are splendid 



Possibly •> E. M. B." will find what he wants in 
" L'Astronomie pratique eu les Observatoira en 
Europe et eu Amfrique/' of which Part I. is 
devoted to England, and Fort II. to Scotland, Ire- 
land, and theBrituih Colonies. It coals 4b. tid. a 
:, and (I think] Nutt, the foreign publisher in 



ESi» 



It "Stellarius" (query 62206, p. 273} will pro- 
mise not to tell anyone, I will, in confidence, in- 
form him that the answer which he quotee from the 
GirW Own V-ipir is hopeless rubWsh. a Centauri 
ii the nearest of all the fixed stars, but as its 
poiallai is only H-Z'S' it must be 221,000 radii of the 
earth's orbit from us, or, in round numbers, 
20,411 400,000,000 miles!— a distance which hght 
(travelling 1H6,000 mUes a second) takes ncarbj 
thru ytari and a hilf to cross. I should strongly 
advise the editor of Che GirW Oicn fttprr to give a 
'-'1 notice to the gentleman who "does ' the 



n supplies a by ^ 

vBuuuu ui Lhe concluding sentence of letter 22070 
(p. 270). Perhaps I may sapplament it by advising 
all purchasers of telescopes to procure them of as 
long tocos in ^portion to their effective aperture 
as they con. It is a golden rule for obtainutg the 
very finest definition, to get all t^ magnifying 
wMiible performed by the objeot glon ; leaving as 
little as m^ be to be efteetad by the eyepieoe. A 
lomg-focatMd telesoope is not, of coum, quite so 
port able M handy a» a "dnmpy'.'of sinular aper- 
ran : but this Is an inconvenience to which anyone 
who intends to do real work will ch«erf uUy submit. 
I cannot nythatmy 



of it for the first time in my life. Of cours< . 
meniscus has been introduced into lhe astronomical 
eyepiece, with good results, as in tbc case ot Sir 
George Airy 's modification of the Huyghenian f orm 
[R.A.S. Sloiilhl'j Xotiat, Vol. XXIII. ji. TO) ; the 
St^inheil solid eyepiece (Kxousn Mfa-iiasic, Tol. 
XXXV. p. I>70), &c. ; hull must repeat thati have 
tiGVt^r in my Ute hcsrd ot such a constnictiou as 
that whicli "Makeshift" describes, either for use 
witli the telescope or the microscope. 

'■ M. A." (queiy .'12330, p, 2D1) says nothing ot 
till; construction of hia equatoreiil. Assuming it to 
liu of the ordinary Oermen form, there is nothing 
for him to do but to dismount the instrumonC 
eXitaa carefully all pivots and bearing parts with a 
.'oft duster and some swset oil (which must he 
afterwards wiped aK with a clean rag) and, on 
Iiulliog the mounting toKPther again, touch all 
moving parts with a httlu ot the finest watch 

■I'he query of " R, S," {.i2337, p. 201) is a very 
pujMliug one indeed, ^, as I assume, his eyepieces 
arc all mounted alike ; because, a priori, the higher 
the power the further the eyetube bos to be moved 
i>na:ril<. to obUin the true focus. Unless I could 
actually see the telescope, or in the absence ot more 
' " ' description, it would be impossible to 
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Assuming that " Penmaenmawr " (query .^2380, 
\i. '2U'J) is familiar with the 4th Proposition of the 
Vltb Book of Euclid, does he not see that he has 
only to call the 2, 4, G, 8, Ue., on the perpeudicular 
of the triangle iu the diagram on p, 218, 200, 40U, 
600, SOO, and so OB, to convert the corresponding 
lil{uri:e on the base to similar quantities. Thus, to 
modify " Oiatton's" example : It your correspond- 
ent were lliOUft. from the base of a mountain, and 
tbe plumb-line tntomctad the face of the altimeter 
OS shown in the engraviog, the height of the 
mountain would be DUOft. lo connection with this 
oubji'Ct, though, I may perhaps be allowed to refer 
'■ Peumaenmawr " to a letter of my own, 20J1B, on 
p. m of your XXXVIth Volume. 

In reply to query 32386 [p. 292] Argelander's 
Durtlimusterung is the Bonn Catalogue, and is 
contained in Vols. UI., IV., and V. of flie " Aatro- 
ijomiKhe Beobachtungen aut der Stemworte zu 
BoQu," It includes evenr star down to the 0'>^th 
maguitode down to 92' N.P.D. It is accompanied 
bj ninpa ot all the stars contained in it. Besides 
this, .Vrgelander's "Uranomctria Nova" shows, in 
a i'tiies of 17 mapa, all the stars visible to the 
naked eye down to 116' N.F.D.. with the magni- 
tudfi.'i carefully distinguished. This was published 
iu Berlin, but, I should think, might be picked up 
through one of the London foreign scientific tiook- 

A Fellow of the BoyaJ Aatronomloal Soolaty. 



SPBCIAXISK IN A8TB0H0KY'. 

[■22II9S.1— I UUITK agree with Mr. Gemmillin hia 
ran iiks (letter 22038., p. 23a Vol. XXXVIII.j 
on Lhii growing tendency to spedalise astronomicsj 
work. Asbxinomy is, as I have found, distasteful 
to uiuiy, bom the tact that a great number 
judge it to be, for them, hopelessly mvolvediu ab- 
struse forms and technicaliues ; wfaereas, in fact, 
it is, in some at its simpler aspects, one of the most 
iutcreiting and attractive of the sciences. This mis' 
takr^u idea no doubt arises in a great degree from 
what Ut. Gemmill points out, and, as he says, 
much valuable aid is thus lost— a circumstance 
which is to be lamented. Now, it seems to me 
Unit if at times a httle more emphasis were 
laid on the "common" work, which may be done 
ivith the naked eye, or with optical meaus at the 
command of almost anyone, much valuable assist- 
ice would bo given towards advancing the study 
astronomy, u a student beoomes impressed with 
the idea that he can do httle ornothing towards 
gaining freedom iu his subject unless he may at 
once consult high anthorities and command s first- 
clan telescope, it is not likely that his progresa 
will be very encouraging ; yet this danger threatens 
bim in no small degree, for at every point he is 
confronted with the work which may be done with 
telescope, while what may be dono with- 

^oneorwith one he would "be apt '" ' — '— 

is left very much for him to 






How, ii 
.:ug^te double stan, or 
itite ot telesoope work 



(all of which is valuable in its own place), the 
young observer wen to use tbc good means be 
possesses, and turn hie mind to what lies im- 
mediately before him, he would have uvcry chance 
of gaining a most encouraging range and soope in 
his subject, and the time spent and the work done 
would be anything but profitless uud worthless. 
I am aware that such work is, by some, looked 

does not appear so. The subjects ot stellar light 
and stellar variation, Iratli of which can be pur- 
sued to a large exteut with the naked eye, or with 
very small ontical means, are important and 
valuable, and in the latter espcciully. as Hr. 
Qemmill well points out, much is to be dHCovered, 
and canseqaently much may be expected ; while 
in the matter of star colours, 1 think there is room 
for anyone proceeding on a tho' lugh and well- 
groundiid meUiod to establish at 'oast something, 
in any case— and this is the m . i point of my 
remarks— such work, from ita natuio and breadth, 
and [related as it muat necessarily be, mainly t 
young obeervers. would go far towards rei^ '~ 
that tendency to speciahee which Mr. U( 



towards reducing 
iency to spedalise which Mr. UemmiU 
laments, and which 1 cannot hut thi"!' unfavour- 
able to the advancement of astronomy. 

I cannot just agree with Mr, Uemmill in hia 
eitimales of n and; Ur. Maj. All my eatimatee, 

, ay mention, are ' ' .-_...— 

itara nearly eqnal, but m _, _ _j „, , 

)iighter. However, they dilfer iu colour, and 
nay therefore differently afFect dillereut eyes, 
though I think that would hardly account foran 

sa on one side ot three-tentlis of a magnitude. 

'-.Celestial Objects " Alcor ia gi>-eD of the Atb 
. Can any of your correspoudents say it thli 
is kiioKR to be brighteniogy I gensnilly pick 
> in twilight from tj to 8 mms, after Z brcomes 
lie. Aa other stars of tbe eanio magnitude, or 
. brighter, cannot be seen so early, I t'link Out 
eitboctbeestimatein "CelesfialObjects'', itoolow, 
Blae the exact positiou of the sLar boiiknown, 
ia more readily detected— probably the lattci- 
paosing, I may mention tiiat some escdlent 
011B may be laid to heart during twHigfat ob- 
lation of stare. I havo frequently noticed that 

lu apparently clear blue sky, the tainteit stara 

blink iu and out, and the brighter ones constantly 
_ ^.lauppose, the preseUM 

of hBiie quite insensible to the eye — a drcmnstAnM 
'orthy of note iu reckoning star niagnitndeB- 
teeper luue, again, often changes tho colour of 
le stars altogether— and this too is worthj ot 
-otc. Foreioinpte, on Nov. 11th, Vegaat4.4op,m. 
seen through the faint rosy mist of a clear bnt 
windy sunset, was a beautiful pale a 
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twilight quite as early as blue or white ohm, 
thoughatpresentl wjuld hardly vonturato make » 
generalisation to that effect. 

On Nov. 3rd, about 8 p.m., I looked at t^atnm 
with a field-Eloss (2in. o.g,], magnifying abont26 
diameters. I saw the ring easilv with the dark 
sky distinctly visible through the haiidlm. Tbn 
body ot the planet seemed to he of a whiter 
yellow t*""! the ring. I thought I glimpsed One 
'' the moons a little below [nou -inverting gteM] 

1 to the south ot the pUiuat. This obaervatloK 

if no importance, and I mention it simply IieoKBn 
I think that when Oolileo said he saw a large glob* 
between two smaller ones, he hit the appoaranca 
ot Saturn in a small telescope to a uicaw. Webb - 
says he has seen the ring with 20 on ijin. aper- 
ture, and then ailds, "though Galileo's glass 
magnifying it 30 times, could not define it thus" 
— of course it should Iw remembered that Qallleo 
waa groping in the dark. 

On Nov. 13th the main group of spots on the nn 
woe quite visible to the naked eye ; and on 1'. it. 
19th no lessthon threespots could be seen with ha 
Q^ed eye on diFFerent parts of the disc— uua 
"-- group of Nov. 131h. OrlOB. 



Fraoastorius, from your clever cornnpondent. Six. 
Thos. Qwyo Elger. His drawing of this formation 
as a whole supersedea, in my estimation, any jet 
lubliahed in your pages. Aa Mr. Elger kudlr 
illudoa to a cleft ot mine, ahown on page 40t, VoL 
XXIII., allow me to any a tew worda about ila 
discovery. I first saw it, with another, on the E. 
OD Aprir21, 1874, Sh.toUb. p.m. ItiiwiwruWiB 
my observing book: "Fine night t'lough »t tinwi 
the air is somewhat tremidous. Tulescope driven 
by sandclook. The cleft a (tho one aa the £.) aean 
first, is easy when the air ia quite still. It mni 
from between crateilet 30, and the E. large cratar 
the wall to a point between mouuds 31 and 32 
__ the N. This is cleft a. While observing it, 
another deft, b, come into view, aud a'ss not quit* 
BO easy. It waa, however, well sucn from cralM* 
to ita junction with cleft a »»^ bX»hA. ■** wsAms 



ENOUSH MECHAMIO AKD WOELD OT BCmNOli : Ho. »H. 



Die. 7, 18U. 



.1^ ■ T-iB -tt- —r:.-^-. *=i OKuireJ Oilier ob»or- 
2~^-Ba.- -.7 t:-i irp^J.: Jftm thu that Ut. 
■ j»-- t •-■■— . ;-^f:-r---t T." Tte i-iilcm portion 
1 r.- LIS— ■ -T'-; :'jjT S£'^ TCBiauiiug luniou, 
T ift ■ _7i. ;■* iT-i i..=. f r his cleft n> due* not 
.-ET'fli:.;!. - 7«;r..-!: ff-.:L that i>ortiou otdrtt 
i.- M= T.iJi! -i-cupie.1 bj- Mr. Ulget'i 

■-•;, ;e »i;ji ir«rr wTvral minute cnterleti. 
T:r iz^: I iz..:*. this oibt be k kkI elett, and 
fa j w i. u i::e:.:::D. The niunber of mull details 
Tu:j t r:':>i ^.=. minor con ie:Lch is bi> great in 
C3ti7=j'*-:_.i lorg^formition* u Fr»caitonii*, that 
; iiT=! n*:lT£j to limit mrwlf to ouly a portiOD 
T=ieB i:ciSic-^<i to obMTTe it offen. The iketch I 
ur*«^ rEpt-ien*)th--'firrt, and, ii yet, unique, of 
:aac pcnicoi. It repreKots the N.E. border of 
FaoAin':}. mn<l oereed very fairly with the aome 
;octua3i3Cr.£iger'*dnwiiig. ItaonlyToluacouiirta ' 



Nbc ,__, 

HoiToi.— I hope the sye of obMrren ia kept 
thi« formation, Dr. Juliui Schmidt writaa to n 
thotaallaichia, 1876, with the great Bei^i. 
rimc^or, he law three ohnonnal mten in the pUiu 
of the weotem interior ridge. Since I Mnt him nj 
obeerration of Oct. 9 Utt, he bM made Are iketGhea, 
which he hae kindly lentme, aodirtiiah laaukably 
agree with what I lee. On Oct. 21, 16h., when tbe 
eaiima ahadow had reached the middle of Hcnox, 
Dr. Schmidt draw a imA spot at the loot of the 
weateni interior ridge ezaoOy at tbe plaoe ihowtb 
by me, eo that thia object ienen u a daA not like 
ft^iole ioth M Tuitig aad tiling ttm. It ii well to 
note thii beoanae, oheerring Hottoi on Nor. 9, 1883, 
at 6h. p.m., I law the aune daA ipot diriinoi from 
the ihodow of the weeteni wall and in front of an 
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elcmgete it leadilT with anj poww from ISO op- 
wardi, podtion \«r+7l. ttonk Hr. Fenjfo 
hia meaiore* of i) DeGblnl, and I look (oc thoee of 
I Eqnnlei whia be hae kindh pr * ' ' 
PBThapt he wiB oln teU na mm 
y* Aodromedae. It would hare been il 
beuboB him how 3 Debhini looked 
lotge ndrrar— La., a Su mmm ma nei 
lated; if the tpooe between flia two « 



Eqnnlei {» _ 

n baa do wmidit kt kll— nj 

Siin. one. 

O. Omndlbart. 



BSLsiroaBAPsioAi^— TSAOASToaiira. 



iplete in one inkonoe— Tit., in the «i 
rked E, which ii found ax the tan 



n it oompMe. In the Bomb dniwing, aadet 
SidOetoW, IMLO. SOU., A,B,C,and D 
aradnMedatinmy^etdk, open towwdatheX., 
while Ei* drawn of an olliptioalahapa. Thattn 
tnvnl mall cntailatabetweeti Boms and the S. 
border of Fmcortraini: bnt I find thatO^an 
niDaUjmoreeMOjvinbie under nkonuiir^* — ~~ 
tioo. None of them, howercr, oan be oi 
point of magnitude to that ihown [n i 
on the lidg* oonnacting Boaaa with I 
wall of Fraeaatorin*. 
IToTSmber 30. Tboa. Owya Elver. 
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BftVATOBIAIi BTAHSS— XI. 



t '/,i.bun I >I.,taili> 'A ohjoct* u'>t y. 
r u I kii'iH'. I h.-ivi- markfvl til 
. I> M.'J Vof Mr. Mit^r-e; but it 
7, ir'-ll if Y'.'ii rfirrmii'iiKlinit had 
: ».lr' v!y i.'itiimln^t/i'UmfpMtmih- 

I '.,», A<. tllli ti<l>9R'>|ff, I kU'lW 

t, .». »t.*,.. j.tf\a.nbn till puMin- 
'.:.i I -mil. (/. 'Iraw afliiutjfin tu 
A. Whirli 
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opening in the interior ridge ; bnt at nine o' dock i 
the Mmo aveoins a point of ehadov coming from the 
weitem wall of Horroz hod penetiated between the 
opening of the interior ridge, and had donbtleoi 
reached the dark hole, aa no diatinction could any 
loDger be made between it and the ebadow of the 
wMitemwall. Cloeely aorreyiug, then, the weeteiii 
wall, tii know the ciuaa of^thia pointed abodow. I 
■aw a P**^ jirojeeting outward from the wall. 
Tim dark hole, or dark epot, might then, at times, 
In OHTilmd tii the iihadow projected bythiapeok. 
wliini thn nin rincs on the moon, and ue ehadow 
, ifna froiD W. to K. {though eren then the dark 
I faUft Rui tn aftUi wbni tho weatem ihadow bos not 
f^ t vn.n. .... '4'...i. t' •■':, •j.'iA I'r ,|r4ii;iitKifi> | y«t rtonhnd it;, but it ia impoaeible that this can 
'.' [rf'< '..< ; f ..■,/ ; *t. i(.-!ti.nr- ir.a/ kf.tiUi': i bkks iitaix when the mn wti, and the abodow goee 
... ..i.M.. w.r,.. . . /,..'• I.'.*/-* (I'M. v«ii from K Vi W. It leemi, therefore, that there i> 
i,/t '■•>.'.' H .jr.- • ; ... - f ,■.']/., -.*. w/.KFi ''b- ! h*r*i at tlin f«iit dde of Uie interior ridge of 
irri.,t ■■■ti - ; fi ■■ -i ' / >/. » ' yl.tti.n u.y | If 'iR'ii, a dark «pot, Or doA hole— a crato' without 
-,^jii,~;ti-i, . t . .• ' . .1. . -..t ,4 I.'.* i,wiL)t ' h'lHnr - - wliich had not been eeen before Aug. II, 

-.rf. i "' ■ ,.../■'../ I i.A •■ inMi ».)'-' |!i^;;. whm my attentioa woeflntdrawntoit. 

n t •• ■• f ■ ". . -.f >>v.M ■.!",.-... /--I u fa/ u ' fJralfr iKWCcn Theophilua and Hiidler. — Do XoT. 
'.... / ■• •• .. ,.■■•;• ■.'.'•. . :.., -i'. njf J;('.<: I'i. IH'i-'t, at.'i.SOa.m.InwbetweenTbeophiluaand 
•..r,-i ... ■ . . .. I . I . ^ • •/. ■ ii'i-iu '•! (>...• .M.i'lli^r b niry 'liitinct and white ciatei, not given 

•!,■.•■ ri '(.'..'. I .■ >". et.'.itr, 'j.^'. t>y rVhrniilt, will givea in this neighbourhood other 

',...'. . . / , II' , . v . •'i.i. , I. -j.'i.a. .■ 'patera munh more dim uclt to see. Ifthe"wire'' 

, .1... .'j,v...'<. * I. . ..■: i.^;', '.t thft miNi>iuofaT ia placed a littJo X. of crater B on 

. . I ' ./ .?■...' -r kr.'.n J. ■.(. . *Atn S. sl'inn of 'I'hetmliilua, and directed to the X. 

... ■. .' . » .. ;, .J r.x .1. r'.t.it.'.n I r/.fli^r 'ff IfaillKr, tbu crater will bo Ken along the 

..r.'. I,*!,-! ai.'j j linn at M|iial diatiinoe from Theophilus and Hiidler. 

f , ■ : •■ >■■■■ -ti.'-l't •,!. ti.'. j Ttii ti'TDiirialor was pfteaiog through Oodoiiiu at 

>.. . , ■ , ■ : I.. .. 4I./I ■.Ni. w.r.'l ; tbii timn. N':xt moming, however, when the 

... ...,*.. .r I > ').!■ ■><Mi*,'ift I t'^rininat'ir hod encroached on the western border 

> , ./ . .' i./'.-.<<fl. itl.r.ri^ 1 1 'if 'jaro Ni^etaria, the whiteneea of tho craterhad 

. . ■ ■ ;r ,r- . /._ : I'./ Uj.f <liMii]y3irod, oiid was itoctf rather difficult to see 

. . . .. ,' I I.J ■•/.u.k -.tiw.rT-.r* afn''iig tiii! rari'iUH ridges ritiuted in this region. 

^ , .-, ■ ,'i ■■ <..,! ■-.'. .tJiml t).r|Wo<iM nomn one say i' ""- — *— ■'- ~" — ••- 
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[22I0I.1— Sores m, 

ing (before further entering into the details of 
those already deaoribed), to wmft ont a stand of a 
different form to the usual nattans, which shoold, 
while fairly eo^ to oonabuct, cmnbine B(»ne of 
Ihe convemenoee of more t'*'™**' oontzivanoea. 
It is not intended to aim at the nioetiei ot con- 
struction found in eipenaiTe rtwdl ; bnt I tnilt 
the illuatrataoD and the following daaniption will 
■how that eaaentials have not been ne^anad. 

TbecinnUar base B, and theiina CC(at "I" 
section) are in one piece, aa well aa the web-platea 
or gussets at K, L, and IC, and Qui fonndatian 
frame ia pTOpoaed to be of east iron. TherlnaCC 
-'- -■"-'kened out into qylindriool aoekata at D, E, F, 
. _, to aerve respectiTBly for tiia boldbig-dowa 
bolt, for the beorinn ot the polnr a^ and tor a 
damping ecrew. Aiu theae aocketa, ekomt that foe 
the bolamg-down bolt, an intended to lie bushed 
withbroo^ 



nn, or NciAOD, or has any observer 

_, . It waa an easy object, and at- 

Xta/tttl the eye at once wbf-D fLrrtt seen. 

I i:nti oaHure Mr. S. Maitland Baird Oemmill that 
il iny mnimuiiieatinuB on selenogiapbical matten 
hii.\K li«:inne utifre(|uent ot late, it is ouly on ac- 
r''.uiit 'if utifortuuato circumstances entirely inde- 
|,iuidiirit of my owu wUl. May I be peimitled, at 
thn Munf tini'.', to thank hi"! tor the favourable 
vinw \vi toknn of my labour in Belenography ': 

,1 IhdpLiui, •: K-iiiiilei, and >< Andromedie.— Oi 
i!Vi-ry available occaaion I bava looked on these 
.I'rtible*. Willi ft D<-lphini, I obuin the some results 
nN b<:forR ataleil. As to a Equuld, I have not had 
weaf h'ir aundently good to satisfy my eye when 
uMiisapowcratxiveSIW. However, through troa^r, 
uimHra-ir air, I tliiuk I may say with CCTtaintr 
that tlm .'oni.-i liix between .'tOO'and 310'. Perhaps 
" H. 8. "will my if I am far wrong, r Andromeda 
iidw cnnes into very good position, and will cer- 
tainly draw tbe attsntion of sW those w\io y*KM 
iiiHtrumcntMilufficieiitlypovrCTtiAanigQoitoOTB- 
pet.- with it. As lor myeeU, ali I <« «a.T »«!>*. i. 



n fact, a atout bra„ _, __ 
turning pretty atifHf round 

, just as toe cover might be 

turned round tm a wooden box. To facilitate thia 
rotatioD the lower rim projecta somewhat^ and it 
-lilled on its edge. 
Above the hour circle ia the disc R, either coat 
1 one piece with it if the polar axia is of bran, or 
ilidly attached to it if it is of iron or stsel, and 
hayiog on its edge an index and vernier to read 
^hc hour circle by. This latter diac cairiea the two 
lupports in which the declination axis turns as 
usual, the clampiag-screw inserted in one of the 
supports serving to ni this when deoired. ^lou^ 
not eo shown, this clomping ia beet done with a 
split bearing. 
The declination axis earriea at one end tbe bar P. 
> hold the telescope, and at the other end flu 
ducUnatioii circles and balance weight. Of the two 
declinatioo circles the inner one ia fixed to the 
uter one ia tree to turn on the 

— >, but can be clamped by the 

Bulled-beoded nut against a shoulder formed on 
Ihe axis, with which it will then turn. 

The Urge T-grooved disc fixed on the middle of 
Jie polar axis u merely shown as intended to be 
:Iamped by the conical. ended ecrew, thns 
preventing the axis from rotating ; but, if pteterred, 
this disc may be made to eem aa the hour circle 
by having an index and vernier fixed to the atnnd. 
It would then be udriaable to have it looee oa, bat 
arranged to be clamped to the polar »vt« 1 
think, however, the hour circle ia more conveDient 
H-here ahown. The baae-plate B hu three stoul 
bluntly -pointed studs projecting from ita lower 
surface ; tht'se rest in three conical holea in the 
undenilate A A, which latter plate la fixed on tbe 
top of the oak or iron pillar. 

It is thui easy, by miaorewing the centre htdd- 
ing-down bolt, to lift off the entire atand, eW ts 
nphirr it txattlji in t/if Mme pantion. ^heaeatsds 
ore tapped (a -nry tiAt fit) inta the Iwaila le B, 
^wOkax^ii KHwrn^thnn up or down, • eattain 
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Mid thU Uli U niton MntloiMd MrMwA m ^^ 
wul wjuli lo imijMit Auf A wk**, ao |J«t t^ ^a^ ^ 
M «|>iill«1 111 wlilr)>B*iTr niift in miM m p^l 
Nsxt WH rumii to eIvdum mRBa«^ 
(v«nil*n Wl Imttflr Im loft for BJatonMS^ 
whioh IhiinKniiiijviirKl kjtid*. AUntuktit 
•■•7 tu oUln|> Iwn diK* topiUim. w to ^«b m 
Kmli to pn*init Um tuniiaji, but it ii !■■ ^mw m A^ 
Ulla rfiftirrlif tlmn it fti>pnn. Fif. 3 Avn tb 
Huplut Mutrlnnc, ramlj a Knv 'a '^ at' 
Mn«w," b r^rt) [iiHfrtvd thmnch tb* a^ <4 &t 
.«Mikatuidlunmiiisthaui*iiiwlBiI. T%-. tW»»* 

-often OMd, u Tory dsfeetire, u tlir --—J -^^ 

ia too fMble to renit eTen • ilight 
-40111 th« mzii raiuid in tha Mckat, aid lb ^bbI 
x«aiilt ii u, poluhed vtooto worn into '♦""— fcr**— 
point of tha KTOir. liextwe ba.n ia Tig. ItmOat 
.■anbndtlK tha Kiii, ar apindle. whidi coikr ^m be 

■ alosadtisbtlj round it bytbacUinpinf aavw. Tkk 
. aenw i* nude irith k flat hutHa to ■■■»■ it Id bt 

mora SnnlT in'aiped. Thii clanni, thnffc far 
. «upGriaT to tb6 ent acre«r, ii itill liabla to dip whta. 
in eoiuvB ot tima, the iniide of tba colUi aad tiM 
outaide of tlio Kpinille i^nt mutnaUj poliiked and 
lose their frictioiwl '■ bite." Bj the way, tbe 
taageDt leraw in the figure nhoold han b«ui 
Khown moio neaily panlleiwith thecUmptnf aovw. 

■ Jov thonyh it ohanjfM its podtioii and thanbj putlj 
xotataa tba balls throDgb which it puaea, it would 

, be almott parallel with the clamp acnw when bait 
tbrongb tlw ball nut as ikatched. 

It a leK-nTident, apeaking of clainpa in gmetal, 
that the futber the clamp ii nimOTed fRxn tfaa 
central aiia of (he wheel ot diae, tha les ij tba 
force required to Testrain tbe wheel from tuning, 
no4 for this rDason riiH-olamping is. when pimcti- 
Mble, fai preferable to aj^M-clampinK. 

Etsd rim clamping may, howeier. be (•ometima* 
as) badly oontiived. of which Fig. 4 is an Illiulia- 
tion. Id this iustance there is a liaUlit* to bmd 
one or both the discs when the screw is tightened 
wp, and if the<i<' sre too rigid to yield, a riiBin is 
pot on the axis wliioh oarries them. 

InFig.5 tliis iaaToided,aathe screw merely tends 
to pinch the edfte of the rotating disc botwoeu 
itself And th<> uj'per jaw of the clamp. In practice 
it is osoaI to iiilroduce a loose piM» between the 
end of the srr-'W and the unilerside of the disc, 
which praTenltf the screw iudDnting it, and also 
iMnasaa the inrfacet in contact and giTsa raoie 
Various modiflcationa of this are in nse. 
Sometimes (hen; is a aquare or V groove to receiTe 
t loose prii<piiig piece, but these need not bs 
MiBtaty con-idcred. 
" "■ "" IMrular" stand a V-grooTod disc is 




EJ'"' 






pterrnt nvv lifi'ling of the polar aais under even 
ttis slisht 'strain, the aiis is luude pretty substan- 
liaJ f> I r«'-. no siis liabln to bend should bo 
aabJMVd tf> crcp. itt.iin by the action of clraping, 
1 hare sen double- ji wed cLimps like a noe, but 
vilh '■.;'> Jiw* m^vible: these avoid all strain on 
wbe*: -r Aiii. b-jt trt troublrwme to fit up ao as to 
be toe ir^ ttifce. A.S.I.. 

P.5.— Sice icniiDg my firmer letters to press I 
ka** !:.:=K'i tbe iirL^ia cf the polar ciroe into 



Hem im Tbaiass c» 
aAwwdMi SUncLn. He ad^ thai to «aaa not 
dovbt bol that nndcr faTonahb ——***— ^ ttt 
star of tha Ti^wnnm woQJd be ako vmbia m his 
instnnmil . bat be caniut cmlft ihaae who alkfa 
that they ha*a «^ bath tLt 4th s^ c4h ^ua wU 



J ^£m, Ori:ai. tbe priac 






The equstjiial belli rtt Satnm an. midtr faronr* 
able condittona, shown corerad, as it wars, wiUi 
liaht clouds. The ring showa Ckinni'B diviwon 
(piat is. the principal division; very sharp, bntof 
Encke's division he hsi till now only seen traces at 
the anaiG (haba ich bia jeUt aul den Ansan nnr 
Spuren geaehen). When the air ia good the limit 
of tbe dark or crape rioR is very distinctly defined 
Ml >!,/■ -iiif nrrt the pZinti : on its aide next the 
bright riuf he cannot obwrve any aeparation 
between ttie dark and bright ringa, and he does 
not believe that any definite separaliou exids. 

Jupiter shows a multitude of detai 
case of this bright planet the violet 
secondary epectrum is extremely noticeable 
(ausacrst augeoTullig). The aama holda true for 
stars of the Urat magnitude. 

Ho hoa, howevBr, chieBy used tlie instrument tor 
obsvrvatiou ot the Moon. With a Dower of nM the 
multitudi! ot detaila observable on Uie lunar surface 
is so grvut that it would be an endless task to 

So for Dr. Klein. I would remark, by way ot 
nstii, that it seema atrange that Dr. Klein ahonld 
have repeatedly seen what appeared to be a feeble 
star in the middle ot the Tiapeiuum whilst he 
admit* that be could not see the tith star. In 
reference to thia atai in the middle of the Ttnpeziom, 
the fallowing curioul corroborative observation 
appears in iLe ' //i-iiriatotu of March, 1)^2, m 
the shape of a lotlsr from Mr. Bylea :— " Profeaor 
Hall atutes that he was not able to detect a star 
withiu the Tiapciinro. Some years aiuoe, my 
friend, the hit« W. Bateroau Byng, formerly 
member of tbe H.A.S., was observing the Trapeiium 
with poirer ot 100 on a Bow 4 J object - gla«_. 
He i^xdaimed '- — .i - ■ • ■ ■ 



i,'fi 



u the 



Idid.- 



Look, look . 

„ntro of the cavernous aky 
ind in tbe depths ol eternity.' 
liohByles, Ipswich, December, 

^... .. be that thia central star, wl 
been seen with larpn apertunis. is surrounded with 
a nebulous halo, uud so, like the nebuhi in the 

Pleiades, is best or only ^ . ,, 

moderate apertuiw '; Ot is it a variable atar r Oi 
finallv. is it an Uluaion, occasioned by comscaliooi 
from'o!ber stars in the Trapeimm": 

In twaid to the colour shewn by the Mumch rj- 

fra«cr when directed on Jupilet and stara ol th^ 

Eirt mairiLilnde. it leems to me Strang that m 

._ ^"tr?.. ..^...^ „ goil Jiould bo Jflfecliv,- 

I have two rsfractors about lU 

i.ev both ■bJV Jupiter and th< 

^ irom colour, though in regard 

atm they have no great sepiratin^- 




wmt Aina. *m >iat eoiMchv. tm nte i* 
WtWL^lOmt^m^ Vo-il -at •>-»■ 
MM of, Mr, lOin. MdinB for MaMm Mfiaa da 
m wdir OoinriM, it wiD b« M» w W *? f . 

IkftboMUMdiMi,! w«rt« w ^ Ww ^ 7*^*. 
Ur. SUm aodd not w* &• >& dvot fti 
^■^■niB with an upIUm r <■- aAMMBat>>n*' 

Cm. hi mw boSi tto fitt a^ « du* d m 
l^min. Wa bmt mfw bott ttii *^* 

dkStalTd lad eqnal fai Hg^ *• < " 



H > i iM i M M O un Jrf ftn ah 
•a akFT. nota. I tito nr l«-™--;^~-£r- 

OBk aBoM'toBtBa 

a to tto uwatiwl €»•- 

rtMttmdtiMnfcdiBR talampa d>t hnam 
■nand m Oil or HIT oOac JowmL Thv v« 

SEw to to l^nbHArfill ■ ayrato »»^ 



TBIOTOX^BS- 

JHI0S.1-TOTO oonavandnt "A ^. V * 
; waah'i ism. rate! to wioa ak^addtod- 
actim — -m™ , tmt doe* not aiaa mmIb ar- 

TWi pui d tto ooaifar fa ^7 ffl'," ; ?g 

BO daficulty in keeping up wj* tolj«w™ 
down hills on ta^ "—^^i" *«^^5S 
Itovaiaan. On lerd gwfJ ■ '*■** *»*'■ 
una other atofaliaM. far. ^rmff^tJTS^- 
vary quick padalliiu "9«?^i*aiSSl^!to 
hut i£ gnatfanadtfi. and '-f*^^fig?'.'?S 
Hien-;k.bIyaf.do«IiI^-d«i«W«« 
than dgfat nuke an boor » la aava * "» 



ped^lioE, for baTiug 
torsee that wonld not ] 
to go back when tliera 
sides, baiJi -pedalling Up 

E. B. 8." mj» tto DMTin 
" is a disadvantaga ' 



nphltalaa gNat hdp n 



hc^ 



The'' 



„," tonng tto tBt 
itage onr the " Boaif, '^^r'" 
r dSor, and Td il a wi»!7**JS 
■ romidoenMn. Of eaaai^ 
dda wdiAt, bnt thd u tand 



s to be qoita steady ■ — 

olding bamawork adda wel^t, bnt ttet 

account br tha BraatordaMity <**"—- ..^ 

A letter from "D. H. O." worid to .w*a 
low, and I ahonld be sUd to ne Oia o^oaa 
ther riden of " Exealdor " ma rtiiwi *. 

Venlnor. O. J- Bj» 



i„.^.,...^ ^ thismattar, althon^ . 
nder, I should think & lard gMied *ba- 
front-steerer, about 801b., orofberof ttoa 
Abandbnkaii pnI«nblB. 



,nOy not bad enou^' pta*k« "" »»"^ 
to be U*mt in k few dm. ^^f * 
mean mat a bt^innar cannot expcd: to baonml a 
accomplished nder m audi a diort "sa. m 
learning he Soda thai he can tint lida ua Oa im 
at not up hill. Thia ia becanto "' "']? 
: ride so veitieally es ha would lata. Tto 
only comes by piacliae, and if '" T. B." will la- 
severe, in a Uttla while ha will diac»«a »* 
appreciate the nod hill-efimlHiig ^nalitia oCtol 
Otto. H* will by thii time, by name the a* yfc 
and, riding aimed ratieallT nnd wiA na 
sMittance, be able to aaepd say hilla ttd 
tricvcles ol like gariM can, and pmbebly ■<■■■ 
that Ibev tta't- I laoiild like to take On 
oppcrtumtv of statiBC ntj atrongty that rta 
ndrrs pniaiah hJU-climUeg fakta, tlsej duold 
m<ndon the geisring of the machine, aa I am alc 
mmv aiv nartd d^FWS. I tore not nt heard d a 
ic,;.-:< e^nd ^V kvd aar— ading HoaW^-UL 
K-'uf^ i i«^ thf CTctiag p^pera. T^ aponac 
nsajtha:- Y.B." fviikina of Bn-eaaabva 
:wv.<a3M. Heaaarnun ttoiatanngtoadka 
liKlr w-.ifcxil thinkac. w a back r-*-"—g oaa d 
■±» hs>!> Bicht iSf if Act waar'at aUaCck. It 
=±r ht Is^ Uowa ss a ralir ttki the hn^lba Aoalt 
V- V:-^^ -:z-»i w*« W* raalaTba^ilatittta 

^j^-ert3:««j^»-"JrtoiM fc .tf.wo*i to >d.w« 

fffjip a .na it a^ t ^gtoa Hmm k- Tly —at 
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Q»c. 



mgU te lb« nanlt. To gatii agluiut this, I fli ■ 
il,m ]«w* irf vood u ■ ihirld, which mnld not 
cnlT ni>lcct tba buid faom flie point of the tool, 
hot irhich alio. bMDB iDchnsd doirnwarda. estcfa«* 
tbc nicr coniioD*!^ thrown off by Qte tool and 



II22I12.1 — TEia is not inleiided for applicatiaii to 

tricjde* m the caune of manQfactun, but u a 

' — lie addition to tricjcletalreadj in ezutence. but 

lOut hill gearing. Ai will be seen from >ketch, 



Bm I noticed certain eompaiuimi drawn Denreen 
abore maehinei, and I saw amggettiOD thrown 
estthat a trial of their rnpectiTe meiiti ahoold be 
made- I hare, snoe that time, nen no further 
Botiea of that trial, and as I was aniioni to obtain 
iafdnnatioD on the mbject I had two sample 

AftokMttes ol tiiali with these in all states of 
the wtather. I have arrited at certain 
which I thonglit might prove interesting t( 
naden of the Exauau Miciujnc. 

^Ija glass plates of the influenoe machine 
I4iB. In diamewr; those of the Voss'are IGin 
ISin. nspAtiTely— the ISin. pUte being, of co 
tk« one which rerolTC*. BoOi machines are : 
aecradillglto'OTlhodax patterns, the directian*t( 
"-" *iine as UeD from Engintrring] 



» a oomparisDQ ol the machines on the 



!j Th«iiabait7 t 
OS the plates. 
n The intenrntj of the tfmx^. 



.. can be applied to either front c 
machinesT thDugh this . . ,^ ... 
iiteerer — a " SalTO," for instance. I should ' ._ 
mnchliketohaTS the opinion of such as '*D. H. O. 
and others competent to judge. I don't think : 



(G] Length of spark. 



I7 charge a Leyden jai. 



[TJ 8talnlit7 of the machines fur the purpose of 

I obtained the foUoving results :— 

(1) In peclectlj dij conditions of the atmosphere, 
or aa naarlj dry as we can obtain, both mji-hmu 
stut M soon as the plates begin to reTolrs. But 
rian tha air is moie charged with moiitun, the 

it rsqnircs fewer tuins of the plates before ths cur- 
nnt b fodaoed. 

(2) Ha diatnbntion of the electridtr on the 
niatea of a Voss madiine is one of the most 

), for it is ooostantly 
rcnmstoDOe, such ■■ 



BinoTing points is the mi 
niTing, and the slighte 



which, when one is working with different . _ . 
tnmiiiala to the electrodes, and exhibiting the elec- 
tric discharge cither in the form of a spark or a 
brush, causes gnat iaconveiiiences in an eiperi- 
ment. 

With tha Wimshuist machine, I &nd that the 
polari^ of the electrodes remains unchanged as 
long as one works the machine. 

^3) Despite the imsllDesa of the plates of the 
Wimshant machine, the intensity aud thickness r' 
the spark is far greater than that produced from tl 
Toss machine, and tho report of tl- •~-^ '- * 



if the spark i 



(4) I i 



1 the same Leyden jai from the 
___«_ -—chine in halt the tuna that I require 
lAen using the Voss machine, with ths plates run- 
ning at the same rate of speed. 

(G) The length of ths spark obtainable from the 
VoM rather exceeds that obtainable bom the in- 
fluence; bat differences in insulation and in the sizt 
d the idatea must be taken into acoount. 

(C) In the ease of manntacture — *' a great point 
with amateurs"— the influence maehine, from the 
smallernumbcr of parte and the greater limplicitf 
of design, appean to me to be llis moot valuablo. 
though merit muit be given tn the Voss machine 
for greater style in appearance, which ii a point, 
however, that is not bj any means an essent' ' 
an instrument intended lor work. 

(T) The atatiiUty of the Wimshuivt macIuD . 
shown in the ease with which it can be transported 
withoat fear of breakage, and iu its compactness. 
without, at the same time, a sacrifloe of insulation, 
farezeMdstho stabili^ of the Vosa ; tor unless the 
flzedplate of tho Voss isvery firmly held, ondwitli 




jy ehojaetenitux was tUMoea am » i™. 

io XXVI. (I think) by, amongat ot^ru, the 

Ule Capt. J. Slsel, Ber. H. C. Kef, and othen. 
TS, S- OUlo. 

THBBB-XAWAI. BXBD OBOAV. 

[22116.1— Lf No. SSBof "outa," TOuillnsfc(«J*a 
deaign for " three-man. irnd organ," 1>7 "J jj— ; 
Now most sxhanst fautnunenta are heavy at tDoa. 
In looking over "Joiner's" ikatoh th« ■anna HMlt 
would seam to happen. Then is the mat «fpa 
with two ot more pjleta to ewihkBj. Tbenv^ 
to swell makes a 3rd and to sweUoot. a4th nilM. 
WhatwiU "Joiner" do to keep ib» taoAlitm 
being bean f I duMdd lika to know, u I on* 
tampUte a two>manaal of about ulna rows. 

It wonld seem that the two tnbebouda to gMf, 

which he pUcw vertisally, and eadi nnda Ite on 

Tannt. mfvhtbeidaMdnndsEena palktif dmah 

iMtfata 



which he pUcwTerttsally, v 
pallet, might be placed ondsE 



with the 



pallet 
btnot 



?»P^"»t«? 



A, ratchet wheel Sin. diameter : B, lever ISin. 
long, working freely on same sbaft by pulling 
handle C, which is attachadto lever byt^tguteoid ; 
the pawl enf 



ittachud to lever by eateul 
igagea with the ratchet and hel, 
feet : when not required it may be thrown oat of 



apenuTBS hall -way mnr^u. 
speak so quickly— I dnD*tk 
Has anyone had eipnienos on thia amBgOBSBt 
which Oiey can giveC "Joiner's" nottoteiais 

wfllobligo. 



BXTaAOBDnruT Kxauaxa 

rttv (p. iity. 

;ma" and bU 

Tnaaday, Oe 

Anflrmarr, the 

McImMB DOB 

jDgilemof imrly halfmi/mr. 
Sloirfy but surely taut oonM flia waking up irf 
the world itself to ne ia slaap a mad U^mt 
of eneigy than we at pnsmi dieam 



ing it smartly back, which will cause it to rei 

till the pin at the end of pawl rests on lever . 

nnlinBiy purchase handle maynow boused, BOd the 
machine will run without aaj extra fricUon. The 
(d pawl when out of gear is shown by 
inee; a smart tap with the toe« from beneath 
ihiowB it in gear attain. Of coarse, the lama 
uransement can be fitted to both sides of machine 
ifdesuable. B. P. K. 

XBT OHAXA.CTXKIBIIOB OF XUBIO. 

[2-2113.]— I KUBT certainly object to the state- 

nratof your coireapondcut (letter 22068) that'-it 

ntirely through defective tuning that the key 

'--"TtieB ansa," as Ihave freqoenlJy notioeil 



„ as vulcanite, which mucli 

increases the cost, the machine is very liable to 

(8) As there are far less working parts imd 

ntn simplicity in conitruction, the cost of manu- 
ue of the influence machine is necessarily les? 
thsn the Toss. 

I have mode these experiments in on entirely 
disinterested spirit with & view to gaining infoima- 
tion for myictf, and 1 have triea to act fairly in 
judging the merits of the two machines ; but ewry 
M< has gone to prove to me the superiority of thu 
SuBMiee machine in ncatlj every point, aud as u 
''"^■■" for olassroom, tabcnatory, or lecture labli: 
I aoaddtr it invslnsble. 
IfanmbTZm. A.. J. Wsltor, Dniwich. 



ran carefully tuned to equal 

As a practical tuner I must alio take sxceptioi 
to what he says about "an experienced tiuter'i 
IBT,' ' the great point being to get tha circle ol 
atths equally flat, independent of any scale what- 
ever. But saniodDg they are perfect, as he aeemi 
to imply (evidently he does not mean them tem- 
pered), then, before he guts very far, he wiU find 
his thirds getting vary xhaip and his " six keys " 
anything but wril toned. The B will be too sharp 
lor the key of C, and the B stUl worse tor O, &c. 

Again, supposing he ii right, all tunen must take 
tha same plan, or what l>e«iraes of the peculiarity 
3f each keyy 

Sutton m hia "Elements of the Theory 
Uusic," page 41, says: 

C is bold and rwusive. 

D strongest of all kep. 

£ flat warm and beantiful, 

K bold rich and clear. 

In regard to the iuequalily cf seoiitoues, I hope 
the "expcriencf^d timer'' would not leave them 
unless ordered to do ho, as it is not oqual temper 
ment at all, and the inetrumeut ienotin tune m all 
the keys. 

I seem to feel something of the characteristici 
when pUyiog myself, but not when other peopli 
play, and I also find that ii I test those who appear 
to hear them strongest, by modulating in a round- 
about way to destroy the tonality, so to ■peak, they 
very icon mistake K- flat for E-eharp, and make soft 
flat keys bright eluiri> one:, and vice vena. 

That there arc some peculiarities in them I should 
say thrre can bo no doubt, but I do not think it Lies 
in the direction pointed out by Mr. Hardie. 

H. Ooidrah. 

[22111.]-! Taisi if Mr. Westwood Olii 

S. 'iXi) itfers to Hclmholtz again, be will flnd that 
e distinguished Crerman meant musical keys on a 
iuatly-intoufd iubtrumunt. To BcQsitive cats the 
leys on equal -temiicred iustrumeuts ore, no doubt, 
'cadily dihtinguiuhable ; hut if uny one can detect 
the differeuCG on saj. Colin Urcwu'a voice hanno- 
nium, or on a violin played by a niastcr, it can only 
be by a nice appreciation ul pilch, for the keys c 
j tutly- intoned lUitnimeu Id are all alike, except i 
pitch. It 18 not much use to speuk of orchestral 
music, for oven with thp most fxprt plavers, the 
instruments are never absolutely m tune during a 
whole eYcmng's pi^Qrmsnce. Surely Mr. Hanlle 






[23116.]- Ix view of i»tenn«s 
I have the pleasure to inform " i 
other friends ol the "E. U." that 

20th ult., at the QIbuow " 

mat Dr. Nature iraaed_ 



ip Mrs. : 



HaTlask"S&ma"aDdottMr thmkanto gin 
Iw '>E. H." thHT best Uwoghk es "What » 
leep"f Also, to BiTa their ^*a«*ias/r»DdBrme 
f 'Ota foUow^g two linsa ^ OMp trom the ln> 



Bahn of hurt minidB, anstaafti 
Chief nouriabei in life's fMst' 

J. D. 



"SXDDXXUCIHT." 



211 7J- 
'■IVSen 



yawning with my nsaidi doaed" 

<,Pny do not Ibiv')i 
1 saw a light whicb I BunOMd 
Was P. cf whieh the brain's OTtqwaed 
I Per cent. ' ■ Saul Bnnea'k " dise l osed 

One and a haul. 
- Newton and Tfoxfay whan thaf gt ust d 

With Snger nail 
Their eyelids had their i ision blesMd, 
Aa yon no doubt 'erenow hare guessed, 
».■.. 4. jjj colours Messed 



"'"WKS^Js,: 



it when I try (he self-same game. 

With lika intent, 
stead of tails of feattaaiad same 
m dauled by a lunbrigU flame, 
Ithongh I trj the very same 



Jolui ScoU- 

00II.8— oHtroxs-DissKOTnra bxs- 

I>LBB"?IBH VB&S1TS FI.B8H, ABO 
THB ILLS THAT FUESB IS SBIB TO 
— &DBBBB N08BS — FIIBT BAWS- 
OXTDIBtSa 8ILVBB — BBMOVISa 
SOLDBB-POLISHIWa AVD BSBDIBO 
BRASS — " HOT TOO BXFBH8ITB " 
BUILDina. 

[22118.]— I luvz not sulBcisnt impndaioe to caO 
myself an expert in coil building, bat I wiD my a 
little about Hr. Hareouit's coil (22038) . Now, the 
flrat thing to be conndered in the oomstructiasi erf 
such a coil (or indeed any other) is to get aD the 
wire as near a* passifale & the Mil •• near a* can 
be made compaable with wjlnml inauhtiaa. Be- 
tween each layer ot secondaiy, Hr. H- plaws V*^ 
of paraffin, and I should My ttom his desciinunp 
about Jin. ot aameOiicig el*e— nesidj all of ^Mh is 
quite DimaoessarT: and mora than that, it hu 
■poUt his work. Tlie insulatton should be aa tUn 
and as perfect as possible. A oertain thiekmsM tt 
insulatum is very deeirabls b a t we m the friaail 
and secondary coils ; but the tsapeotive ecsb a 
each should be as close a* poasiUe, and the beM In,' 
sulator ia paraSned tisBoe s^ar. This do«iMl 
want BoakiDg in the paralfbi. Tha bort waj to 
make it is to spread the sheet _at PQMC m aflal 
board or table, and i ~ ' 
rmule hot melt a few _^ 
and then iron it : 



he sheet of dmmc ^ aflu 
wilh a Otmi^ Bat bm 
spots of panAa«icr B» 
paper, and then iron it in. Thfa c*a th^ It 
cut in atripi of frOD tin, to lin. widr t^. 

ing to the aiae at Ab eml, ar^^ 7m 

Iiketapa,n«n||«hatkadIitonG|-'* '^ ^ 
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wardi. The joint* « 

but the aoldiiied joint _..._._ ._ . 

long ; il they tre twirtad uiil cam^nted the 
u very apt to nm between the wirea and spoil 
iuaulktioii. The joint need not be coTered, l. .. 
epoili the imoothneB of the windiag, and will not 
to »ny kppradkble extent affect "-----' ■^' 
remark* ve oat ni»da fioin he&i 
reiult (rf mj experience, u I bB,ia builtcoili which 
OompuQ IsTOUTably with any othen made : bnt in 
any man which I make I >hal) oiie sUtst solder lof 
ail joiota ill the secondary. It is just oa easy to 
toe aa the other and makei a aeator joint, 
ereii a better conductor than the wire it«e 
eolder is a bod conductor, thereforo beware i 

too Dnoll a quantity, which is probably tL_ 

with the neat joints ipoken of b^ Mr. Haicourt. 

*..>■ .-__-j. ..-.1 . ^yj u^^.l...; =__! _. 

___to parafia] 

BaTe been bettoi lor 

For chiujung , .-,, 

lor Knnfl yean oaed the boxwood' Bprin'ir chuck 
latelyfigimidby "O. J.L." For light work, the 
•pring (» the wood ii sufficient to keep it in place. 
I lODBtinies secure the work with a bait and nut. 
aa flgured by " 0. J. L.," or by a wooden ring to 
•crew on outride ; rings or hDllow work will hold 
VBry securely on the outride of these chucks. 
bare a habit of making a chuck to suit any apodal 
piace of work, and thus a huge number occumi 
latea, and the time soon arrirea when a Dew oi 
will be soldom requited. I bock tbem with piec 
«t sheet bnua, Jin. thick, tapped to fit the bithe. 

A week or two rinoe a oorreBpondent sent _ 
method of fasteutug needles in banulea by spUttiiig 
(be wood and tying the needle in. Now 
i« to place the neeiDe in the vice between 
ol brasa, or hold it ill a pair o( pliera (the eye' need 
Dot be broken off) and then force it into the end of 
the balder; it will bcTery secure and answer e 
pnipoae. The end containing the needle is 
planed down with a knife, which giiea it the ap- 
pearanoe of a pencil with a voty long point. Th- 
is much neater than the previous method, and : 
my bands haa giTen great aatisfoction, 

I have reason to believe that an ^Iment tor whiob 
1 recently ooderwent an operation waa caused by 
change in diet — namely, eating an inoreaaed 
quantity of meat. I am led to this by reading the 
remarks o[ Mr. Allinson. Excesaivo m-"' "'^- — ■- 
really a vice of the worst doscrintion, 
inclined to place it next to drunkeunese. It is all 
Teiy well for people to say they feel hungiy afli 
eating anytLiug else, as somQ wcrkhoiue peop 
latoly laid after a fiah dinner: but that is owing 1 
«u abnormal and doptaved condition of tl- 
stomach. That feeling, after a timo, goes ol 
and tisb COD be eaten with as great a relish i 
flesh. I would allow a greater latitude to a ma 
whose occupation ia bard mannal labour, thoug 
these, by the bye, are generally those who can ll 
least affL>rd to buy meat. I would certainly n 
commend any man of sedentary occupation to tr 
flih for a chanee. and meat not more than twice 
weekly, and that, rabbit or poultry. Tbeie 

imount of disease engendered 
I can date my discomfi ' ' 
nenced to eat meattwic 
I now eat my aupnor of oatmeal and milk with 
greater relish than I before did the meat. - ■ ■ ■ 
Mr. Allinson will agree with me that flah 
.^i..v„n„v _..... ' a change 



by meat ei 






Wdl "W. G.," page 271, kindly refer 
reply (.>ai7-') ond then to the original oner 
will fiud that I did ml recommend mdia'rubber 



gnerj. I^ 



I Tentuied an opinion that they were sc 



" W. ti,." I did not happen to thiuk of it. 

My advice (if it ia worth having) about frot saw' 
i-ii:iii} LS, duu't use any spring; it will not act 
qinckly. It 19 better to Save the saw extended on 



I tnaof ainiilai 
machim 



Holly " and soi 

Qtiorist signa himself a ''■ Decided' 
BToarBiir ; he scema, however, to be rather un- 
decided ; hfuce his query. Out a look at one or 
Msuy iroumongera aell them, and 
1?.^ °' ^f'.'*' ".', '""^^ numbera. 
try a Bolntiun 



two mschini 
he will flt 
"B. H." . 
ot platiunm bicblciide. 

It in very diffi.'ult to give " W. J, 
(.i23S7) much advice, an ho doea not saj 
what sort of solder il is. whether hard or soft. 
[f the tatter, heat the article in any way till the 
■older softens, and then brush it off with a small 
brush or hare's fool. The only kind of work for 
which a. candle is at all suitable is to solder gaa- 
pipes, and I can do that much better and oleaner 
with a spirit-lamp. 

''Jim ■ (.i2d7rij must rig up some kind of a 
lathe, and set a arcular brush made as long as his 
braia is wide. Ho can either use a brush or a piece 
of wood covered with leather, Bruahee wear ont 
Tery quickly, but they also do the work quick tj 
He won't want a very elaborate lathe, as the 
pnUey and brush can be monntod on the one spindle. 
■ad placed between anything in Oie shape of 



vary much decayed building work. Don't pul 
the cheapest thiuKyou can gut ; yon will find it 
dearest iu the end^ I am not in the building line, 



into the wood to hold it. Should 

" Jim " {basi) to get a piece of wood planed up 
on which to hammer his moulding. The proper 
way would bo to have it rcjled between two cor- 
rectly-shaped rolls. It would. I think, cost him 
much less to hare it done wberQ the bnss is mode 
ood rolled. Oa. 

0ABINEI-KAXIN9. 
[22119.]— Ah amateur who wishes to make 
drawer, or a nest of drawer], need not be deterred 
from making an attempt because be thinks the 
dovetailing Tequires a praictised hand. This is true 
no doubt when a thorough good job is required ; 
but still, the amateur can tumoutaneatandatmns 
drawer with a little care. In chooring the wood, 
well-fioasoned atuff ought to be got ; the sides of the 
drawer and front niil vary in Uiickness according 
to the size. For instance, if I were making a 
drawer for a sideboard Uie atuff I should use would 
be as foUowST— Drawer front, lin, ; aides, (in. ; 
bottom, itn. ; back, jiu. or {in. But for a drawer 
for a small cabinet or nestosfoUowi:— Front, Jin.; 
sides, alight, Jin. : bottom, jjiu. ; back, stout, Jin. 
Now to work, I shall describe a large drawer, 
say about 2[t. long: Uie following remarks wil! 
apply j ust the same far one Gin. square. Having 
selected the stuff, the flnt thing it to plane it up. 
AJways have a slmrp plane-iron, as thiaia the secret 
otacleancut; plane up the way of the grain thatshows 
the cleanest cut without tears : then mark, so that 
you will koow which eud you started to plane from, 
make this the front end. or that part which is dove- 
tailed into the trout. Having done this, then run 
them into the partition to flt. I make a practio. 
myseU of Sttiag iu the aides just as easy us the 
flnished drawer, seldom having to put the phine on 
top or bottom edges after the drawer is together ; 
bavins done this, square up the front and back 
edges from the bottiim edge, put another mark for 
the bottom edge ; next thing flt the drawer front, 
the bottom edge, and thn ends. Fit this in tight, 
so as to allow tor a shaving or two to be taken off 
when finished ; the best way to secure a good flt ia 
to flt tha Irout a little Larger on front odge thaa the 
inside edge —that is, in shooting the edges get Uiem 
a trifle out of equate on the edges, but only a very 
little, just about a shaving. The idea for this is, 
allowing the smallest edge inside, a greater depend- 
ency cau be placed in getting a good flt when 
Huiebed. Having fitted these, plough out thedrewer 
front to the depth of Jin, or Sin. to allow far the 
drawer bottom ; that ia, make a groove about jii 
from the bottom edge. Then get the back, lay 
down on the bench best side up : lay the drawer 
front on to this, getting the top edge of groove level 
with the bottom edge of bock— that ia, to leave the 
back narrower than the front, the jiu. and tbv 
width of groove, theu marking the length of draw 
front. I would not advise the markiiig awl, but 
the point of a thin knife : this mokea a cleaner am' 
better cut; shoot the ends of back, leaving thi 
mark just on : put a mark on the back of this, show, 
iug the bottom edge. Then gel a tbin-toothed cutting 
gau^, set the tool to the tluckuess of the aid * ~ 
a tnflD less to allow for planing, mark the 
edge of front, set the tool agaiu to the back edge of 
the Bide, mark the drawer back ; having done this 
set the tool to the front, working from inside ti 
about lin. or |in. from the outside edge. Mark 
ends of front, also with tho same mark the fn ' 
edge of drawer aide, set tlie gaag« to the tliickii 
of the back, then mark back end of sides. Ni 
thing is to make dovetail : flrat get the sidos 
getber, then, baring put them in bf nch screw, make 
the first cut about jin. from the bottom edge. 



thill 



yoi 



got- 



graat deal dcpeiiJi 
about the same from to^ edge, next cuta 
about lin. apart. Ill making these cuts care 
must be taken not to make the pitis too large. Iu 
filling in for dovetoila, make the next cut. bearing 
the aaw a little to the left hand, start again in the 
same cut. this time bearing to the right hand; whcu 
finished it ought to be about ;'^, at bottom of cut, 
or between the two cuts tapering upwards till the 
both meet in the one cut. Having turned the back 
edges upwards, do the same, but atait the cuts from 
the top edge, tlie reverse way. and sot the gang" to 
the width of groove in drawer front, n.imely, the Jin. 
and thickness for groove. Mark from bottom edge of 
■ides : this gives the distance for the back to come, 
leaving tlie J in-— id the groove open to alido 
the bottom mto. \)et a sUarii chisel eud chop out 
the small parts of the dovetails. Slii up a little 
—■ ' ochro aud water to a thiu pnat», put the diKW 
it iu bench -scmn-, vnd upw-.irds, justputahttle 
red colour onwith u brush, then the side, ma' 
Lth that eud of frcut : pit level with gauge mark 
I tlw draw front and th-; bottom edga. HaviDf 



made a small pad of whiting (that is, break Dp 
some whiting into powder, and tying it loosely in a 
small bit of rag), pounce throueh the parts chopped 
out, remove the sde, and a flrst-chuia impresion il 
tnade of the pins. Iii tawing these pins, just toave 
the white morka on, chopping out the red parts. 
Oluewilh thiu, hot glue, aod set aside to dry. If eit 
measure thodepth of drawerfrom inside to the back. 
Get some drawer side atuff, cut off slips, about IJ 
wide, plane up with truth to insure a giwd joint : 
plough a groove in those the same as the Ikait , roond 
off the outside edge : when fiuiahod, glue with hot 
gtue on to the inside of drawer sides, getting the 

noves of tie slipe level with the groove in drawer 
it. Having put in the bottom, itnowremainsto 
bo finished. In fitting in, pUse with a trying- 
phmc, starting from the front edge, shootliig 
straight to back ; set the plane flue, and tske a 



EBaaTna. — Kay OllarKoteriatlaa. — In my 

letter on p. 267, second line follawiDg tbs table, the 
word ''experienced" should have been " inez- 
perisnced. — TF. HasniB. 



KEPLIES TO QUERIES. 



.■ In Ufir OHtiMri, CmtfBHltiitt an rttfttl- 
J rtqimUd to i>MH(w»,iit MeA " "''' 

a mmUvt if tin qvtry atktd. 



(61073.]— Ammonia.— The calculated ap. gr. 



ilculated sp. gr. ia 0-tB82, 
observed 69, One litre, however, at a pr«sanr« 
of 760 millimetres of mercury weighs, aocordins 
to Biot and Arago, 0'T762gT. Its speoifie holt, 
water being taken as one, is 0'5D^ (BegnaultV 
Liquefied ammonia is a colourless and mobile liqnid. 
Its op. gr., according to Watts, is 0'76. Aooordios 
to Andreef 06364, or according to JoIt O'BSH. 
Its tonsionat- 17'7B°C. =2'48atms.;atO°C. - 
IMatms.; at lO' C. = 6Btms. ; at 19'«' C. - 
7'UUatms. ; at 2S'31'' C. = IQatms. According to 
Miller its tonsion at Iii'6° C. = Satms. It freeiM 
into a white solid at — 7.^° C, and boila at from 
- SSh' C. to - 3T'.5°C.— Lux. 

[Slflll]— To Viollalitawho aia Xathema- 
ticiana.— I beg to inform "M. W.," p. 263, thftt 
"gently plucking each string in successioii '^ is 
not the proper method of tuning the rioUn. De 
Berist would have told him todraw the bow slowly 
aud evenly across two strings at once, at the same 
time carefuliy turning tho pegs until the fifths were 
in tune; but Dc Benst wisuu old notationist, to 
was Fiiganiui, so are all the greatest vioUaiits of 
the present day. and as " M. W." haa discovered 
that defective intonation " exists in its most exag- 
gerated form" amongat followers of this school, be 
wilt doubtless prefer bis own method of toning and 
playing to theirs.— T. E. D, Cbavem. 

[61912.]— To TloUnUta who are X*tlia- 
matlclana. — We are approocliing satisfactorily 
the solution of the protnem we ore conriderinB. 
The reply of "M. \V.," giving tho result of his 
experience in tho tooic-sol-fa system of music, as 
enabling those who have acquired a certain deoree 
of proflciencf in it, to tuuo with facility Uic violin, 
ou their proceeding to the study of that instrument, 
and aLm testifying in the eiistenoe of difficult in 
tuning il exporieuired ordinarily by pupils who are 
inatructod only according to thv establishod musical 
notation, jusnfles the insertion of the query pro- 
pounded, and the conaidetatiou it has received. It 
IS probable that the existence o( this difficulty has 
hitherto prevented the violin from being studied , 
except by professional gentlcmeu, so much in 
Eiigliiud aa otherwise it might be expected to be. 
I'hij-ford. in his - lutroduotiou to the Skill of 
Muaick,'' including his " Brief Introduction to the 
Playiug ou the Treble Violiyi" and his " Art of 
Uuscant, or Composing MuBickinrarts,"pnbliihed 
in 1687, referring to the vinliu, recommends the 
beginner to tuuu by eightli.1. as easier than by 
fifths, and, in his qiioint way, says: "To begin 
bis flrat or treble string aa 
" ' I., fretlBd 

F (frettt.'d for D), and tune 
e third an eighth under it ; then stop the third 
_ F (fretted for O), and tune the fourth an eighth 
below that: and so," says he,''your strings will 
be iu perfect tune." But wc have yet to consider 
how many times per second each string vibcatea 
-'hen it is struck by the bow, and is iu perfect tune 
p to a certain pitch, as the Philharmonic or Con- 
irt A. In this query will also be necessarily 
included what are the exact lengths of the strings, 
their relative dimensions and proportion" 



wluch, he mnsl w 

high aa it will bear, and atop it in F (i.e., 

lot A), then tune his second an eighth bi 



:a that il 



isweU 



latching [ Thus it will be 

'thin mathematiool range aa that of muaicaleax 
liniiV- — I' F- BaiiiAaa. -^ 



ENGLIgH MECHANIC AND WOBLD OF SCIENCE: Ko. 97«. 



r4 rrjlblt^ix^^ 



1/ iii£«™=re — l<i i'e nikai »nd jtbi 

„„ ._ J fciTwT. M j^Crieom imported 

fcnmAier-,^i£i: ;Iiirf7T--j= parti, rbilit par- 



f EtzjE^i. U-Qnitiit' 




1 '.t tl.4 general 




It !^ «uvii^ J fiyjHfi V. tLK duDp : but 



'.:.-M: D.U1U kriKJru'ar'la 



n>tfws V7 •nirr.B.fi.'. . r. .1 w tbK mil d^tcntH 
■^;t M>« w >: M I' jfr-^tw tLui, UT, ^ V'.li 
■ :j»/ V^r .-. V... If,; 1; tiM W'^rk iibl^i tl. 
Vf :;«4 k .<*i f w^.au', '.ii.wi « yAtai\iMl of 2 v.i 
I viwv.«;>. I*. ■• ^'■■•tldl >rt>«t)i<ir ktiy Udi 

I f. Mf.T. K*A« tut '.AI. )>: VOrh'r'l by '.114 Ul 

■u-ttcT w.-w .Mjr* .*. ii«y l«.- Nr.-.v. Dott. 

yi /. , C^ttlnv Qlr-.nl^T aiUHi.— M'.ui 



the difficultj in 



, that it doei not elncid&te 

-reading it, tad, codM' 
qaeutlr. did not say what I mosnt to uty. I did 
not knDir tbe right place, and put my "point of 
dioppeamnce " on Uie north wall oft. from 

round, and 5ft. from Ihaweat wall (aitrsraiDside), 
huiUy fcnoir how to deacribe the norlli ceiling, 
but it doe! not mifl the loath ceiling, but conaiiti 
of a ijuarter of a circle, therefore it eitends ooly 
7ft. 'im. in ■ toutherly direction fiom ita own wall. 
I( ■■ E, n.-' would kindly help further, I ehouM be 
frreatl)- obliged. Tbe"inlanoT" ii purely ideal. 
though 1 hare painted it (incorrectly] on paper. It 
may be the croubar pattern on the end of aill that 
li wroDi; alone ; but I think not. " I want to 
know."-MuHAyo. 

[.S21SL'.] - Inks for Boaewoxk.— T17 the fol- 
lowing recip<.-i :—l. HIi well with 2o/. of diluted 
acetic acid. loz. of pawdered nilphate of copper, 
on^ toz. of powdered lal -ammoniac. To colour it 
re^. lue Tenuilion ; and for black, add lampblack. 
i. In 10 putj of nitric add diraolTe 1 of copper, 
and add ]'i parts -' — '~ ^ " ^ — 



— W. Henlet Itin 



I«tb« M.iMt" n'lat Mcua 

.V.lb«;A;Ari>-.Aa'.trf:apr.Atlie. I 
J ■Ewrj'A.i.^ '*fy J ul ■;U'.ij|{b tf. 



'fa.l'i.. C^rtt^n Splnnlor.~It ii nr,t uiuol 
k |r-*- *Af^"-X ■■" ^•- m-iK Ui.'lii tt the latter are 
^ ff/i ■)■»,.■/ M>. it tbty are inferi'ir in thii n- 
ujt •w<r oci .11 v.n.- niillt - rubbc! with thp 
f/i^jm.-.tt lu.i'.'itt .1. '.fl'-i U/ pr'Tvent rapid wear 
aa4 Vw », mJ j»rU -t ).lukl<»d and v.ot, 



rSL'J-il.^— LegiL— The direclioni of the teatalor 
Kcm to me to be perfectly plain — viz., that when 
Itie nldert >ou ii twenty-ui the eatate ahall be 
rallied: then he makes proviiioa aa to the on- 
nnitii:<, " then to my children," kc. The whole of 
the dit'iCtioni of the will, ai regard the farm, icei 
to hang on the jiremmptiDn of the landlord' 
rairyinif il on till the eldett eon ia twenty-«L 
(which. I preaume. will not be foraii yean). Aj 
he rtliiaea to do lo, you can't compel birci. You do 
[dt uif whether there ia any other property ; I 
[]iect there ia. from the proceeds by aalo of which 
I': propiited annunitiei are to be paid. Anyhow, 
you mu>t not moke the divinon among the cluldren 
till the cldertii twenty -ail. —G.Russell Phidiljoi. 
[.V2;i:M.]~BqaatorUl Mottoa.— I fear 1 haTs 
.. it made my deacription of the equatorial motion 
to alt-azimuth atond very plain, and a* "Lon" 
I fJairer lOin. on thi* aort of atond, I will en- 
lur to deacribe plainly what I ahould do if my 

j>pe were mounted in a nmilar manner. 

Kelemng to Ur. Calver'a pamphlet on the ailvered 
glaoB reflector, I lee the repreientation of the atand, 
end fiTjm Mr. CalTer'a remarki I believe it baa an 
iron Eyliiidrial tube. 1 ahould, therefore, proceed 
in the t'llldwing manner :— I^einming that the 
tdeaoifpe ii fixed in an obaervatory, I nhould draw 
a line on the floor due ioatta from under the centre 
of thu ipiudle on which the leleacone turns. I 
I th'iulil tlicu put the teleacope directly over that 
line, and attach a itring to one of the trunuiona on 
' '1 it rises and falLi. and noting the diatonce 
trunnion ia from the centra of the telescope, 
should mark a line juat a« far from the meridian 
line, and on the Hune side of it as the string ia. 
I should then lake a common carpenter's 'Jf t. rule, 
and open it toao angle of 51', or thotatitudi! of the 
place. 1 should then place the rule on the last- 
made line and bring the string down to it, moving 
it backward and forward until the string was 
parallel to the upper side of the rule. Then I 
'd mark the line as being opposite the place 
le meridian line for the rod to support the 
teleeoope lo turn on. Aa the leleecope does not 
turn on the centra of the spindle, but around it, 
this mark would not bein the proper place ; but ii 
may be corrected beceafter, ua described in my 
' - ir letter. I should have previouely stated 
the stand must be truly upright, and the way 
J tliat ia to place the teleacope horizontal by 
a level, and try it when over each leg of the 
stand, packing each np aa required, until the 
teleacope ii tnilj level in all direction!. 
If a spirit level ia not to be hod. a couvenient one 
may be mode by nailing three laths together like 



Battary. ''.Saioiua 



and tieauli 



Ji " sliould try 
ti^l-.wnilw.l/.i^. 11 in till m>Mt CjnsUtit aud ' 
Ohi sa.'iwi tiHin ti.'; '.tii«|«at tbat I have yet m 
Vitl.. I !.«>'; 'jW'I.tt'ir lighting small iucaude 
«H)t l^nifwl •!!••■ ''I !«'< 'Hii'llq power with grtait 
NMMv, a* well aa l'>r many other purpoMa wbi 
Matl£Bt,lCwf*t.tMi>'iuire'l. -tVkiiK3.T, 
'Mi7i.J ^tMtpactir* 0/ ui Zntai-lor.— Very 
»mat ULujt* (" ' /;. //.'' The 'Jia^rmm trill, no 
tvM. I^ Mr am/a/K, tdben u it wiUbetome. I 



banging just below the ctdba lath ; then plat ^ 
legs on a table or bench, mark the place where the 
liiu, cute the croes lath; turn the level round, 
placing each leg where the other stood. Mark 
again, and half-tray between the two marks ia the 
phce for the line wben the legs ore level. The 
teleacope being truly upright, and the murk made 
on the meridian line for the place of the hook, the 
next tiling u the rod for the telescope to leati on. 
riacethe telescope on the meridian line, so elevated 
OB Juet to clear the wall of the room ; tbeu mea^iue 
the distance from the bottom front of the tube to 
the mark for the hook on the meridian line. This 
will be the shortest length for the rod. Itet two 
pieces of oak. Gin. shorter than thli length, about 
IJin, by 2[n., planed up smooth and true. On one 
end of each Dx a u^^abi^ Im ter^u^,^Ial^ eao^ti 
lor the other piece to iMe IJaoa^timi. ¥\b(3g\ 
— V intba luie ot tbn oQits, amL ttieiBirilil^ai' 



.~p.tJ. of aK-i'"e out to nearly 
-- 'ia. thick when doable, and 
■>iti by !tsa.'wtea ngte- Tlueae ^izea mari 
be rccolatoid i/r tlte wei^i to be c&nied . but thii, I 
beHevE, win do fv a 1 'lia. mim^r. On the end at 
each wbn Oc iitr^^ ii noc aciew- into it a icrr* 
eye, the booca coe u tam on the hook on Ike 
meridiaD tiw ca ifc.? fl-jcr: the UJp one for the tele- 

Eto nat :a. Tae h»k on the floor mnat tt 
of a laeec <rf »«oot ir;n wire or rod lii mdm 
ai^ OK end bnl In a right angle one ind 

froitheeod. t^-"- ■- '- ^- ^ ;-•"«.. 

and the long e 



J for the s 



il and tmn en it 

Dot certain of tbt 

aa the rod v 



bottom of the zvA 

It ii made kng. bataaae wc ] 

place for the rod to be Eied : . 

stend aalant onlwazda. a few pfecea of wood wiA 

holea in them may be pot on the wire to keep 

the acrew eye in its place, until die poptr 

plaoe for it la f<m>d br tiiala. The atluimeBt 

of thauppajeTetothetdocope tubemnitbe mads 

thoa— Chi tha botton of tha fnmt of the label 

K*eoe of beed wood mmt be £xed aboiit a fool 
Dg and tonr inehea wide, having a deep giwn« 
cut m it f<B tha appn ki«« tija to ilids m, and a 
atring being fiiad to thM eye, and paing Ihrongfa 
apuH^anae anindla of the itaad, and Oenoe to 
a gimlet in the Imal peace of wiiod, ^paaaed nnad 
the ahank and made faat in a xnidie m the handle. 
Tliiitrkirnim uiar Iw nind or Imrnred by pnlhiw 
theei 

ibuidB on th« flooi moat bs a thnmbaoew to 
tha tJiding piece at the piapFT hei|^t lor the 
teleacope to point at or near to the itai 
to be viewed, and the Gonect adjustment 
must be made by the string and sliding eye is 

groave on uie end of the telennpe. The 
■ht of the telescope bang on the rod. will eauM 

fall from the meridian, and a itring- moat bt 

i on the minor md ol the telneope, and tb^«e 

through pnllBvi to a ler^ fixed and weighted aa 
described in the fonner aitick, bacanae leren 
cannot be fixed on the iptedla of the etand a« m mj 
teleacope. Tlie blad^r dock mast al» drive tha 

__j ^. .i. .J «.: — basBsthni airangod, 

uato nUea tha tele- 
— "— -I wiU hen 



\ will require a httle ec 



imork that the leadiat — t had of fixing the ^g 

of wood on the front of th» inn tnbei, u to ptmdi 

drill four holea thmuh Ike nan, and jni Ouoo^ 

SIB boleaoommon WDodimawiiBtoftBpteoaot wood 
__ thaoatnds of the teloacDpe; bjthiam 
wood ia firmly fixed « " " ' 



to place the 
(nlj& 



dy( 
telescope at the proper 

weatoi the meridian, wi _-^ . 

declination of the «tai, but kIio to hnie 

point out tha hei^t above the borixon to wucn 

telescope ia niaed. ^le teadieat way vpean 

be bv the plumb line, thna : Fix a Hinaie pna 

board on the aide of the teleaoope opponte tbi 

eyepiece, and from '. the front G«amer, hang 1 

plunib line to indicate tha degraa of elevalioa an 1 

quadrant deacribed on the boaid, and Qia daonM 

marked thereon. If, irtiBi the teleaoope ia level tke 

linehanga parallel to (be aide of the board, and the 

scale begiDS there, the equator will be pMnled at 

by the teleacope when the line cnti the W", it tk« 

latitude of the pbtoe ii 61% and U to thia jou add 

the declination of tha itar, il north of the eqnitor. 



placed, and tha teleaoopa bearing on it, the Ar 
ihould ha foond either eait or wait of that ; at aO 
3venta it will moat likely; be in the finder, and t 
turn of the gimlet to raiae or lower the teleeciini 
tiy the sliding-Bcrew eye on the top of the rod. wiD 
ptacot"--*-' *"--■ '^- " 



teleacope on the star. — I^njp VoiiiKX. 

[n2i30.]— Legal,— YoQ con makeover the money 

payable at your decease to your wife. Belter ooa- 

sult acme reipectable aolioitor to fee the deed fn- 

perly drawn and executed. —G. Bubsell Pairaix. 

-Deferred Agieemant tar a I<eaaa. 

took the farm for twelve monthi witk 

' with B. for a lease of seven yearv-1 

B.toA. 



take it that the Eianting of the lease b;B. 
was canditioDol —that is, that A. should, do 01 
thinga which he doea not appear to hnve done. A. 
take any proceoliugs against B. fera 
i vou atata the ncta correctly) the 
-ithB. w" *'■-' -' " :— ■;— .* 



tbe expiraihon 
" «\iiA. (ail 

^^ It knowing tbe tacts) on condition (J A. 

domg oertain acts. If A. did not do thoee acta, ha 

' " 'j grant him the leaae.— G. 

"J.S.M."wJlfiiid 



compel B. 1 
RuaasLL Pkidkax. 

[52-J-lO . ] — OhromOBTapll. - 

._io following a good 'graph k — ^ 

Water, "2 part* (by weight), glue 2 parte, glyoenDC, 

4 ports, a few drops of carbolic acid, and lofSd — ' 

' red whilingtOgiveUie wholoainilkjappl 

Leave the glne to swell in tbe water aa : 

loora, melt, and add tbe rijaadna, oaib 

j-odwhiting, atining whiUt dt^ag M. W 

V(li« ukgcediaata are thoTooghly "linMl, poor Into 
A^iKj « c(bK vtwreha^Ut 7«fand for tt, a^ Is 
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well, bat tlie jut muat 

pol. This compoailii _ , ^ , 

nill give a great DUiab«r of copies, and the ink on 
be quickly wnahed o(! with a iponge and warm 
water. Ai to the method of pfepBring ink and 
"Bhaeta" I cunnot rpeak, never haTiiig tried to 
moke thsm myaelf.— W. C. 

[622fl6.]— Braah Dynamo.— To "LiO]rr"tt!id 
W.H.E.,CovESTiiY.— HlhaE.M.F. ofmjmftphinB 
is too low, what result ihould I get by rewinding it 
with Sno wire on '"A"? At present 2fl yards of 
wire on each coil. Suppoie I b? No. 18. giving 4" 
yards to a lb., instead otn present No. 16, 26 yards 
loalb. I hare increased the speed from 1 , WW to 
2,000 revoli.. and get sliRhtly better results in 
m^ arc light, but verylfnr lihortof what it should be. 
Hore is where I wmit to succeed, not being porticulttr 
about incandescsut lamps. At what speed 



it he advisable 


to tun 


A. at, to 


be safe « 


henot 


















7i.'; 


4.000, ha 




it this 


speed. 


The E.il 


low that 




tdraw 



ported on springs. 

W tT.T.1 1 mil 

fo22ir.l— Medical— Intermittent PuIm— If 
" D" would lake i> globules of titim in drink at 
breakfast, 5 globules of bctonica in drink at dinaer, 
a globules of thymus in drink at supper, he would 
find himscU better Tcry soon. Titimalus lathyris.— 
The properties of the milk thistle. The use of these 
globules hriug buck tha normal state of the iii- 
testinal functions. Thymus vulgnris.— Common 
Uiyme is an aromatic stimnlaut ; it is used in ateny 
of the digestive organs. Flutulencj.— From Dr. 
Count Man^etti, Alonuol, 

[.^^ifig.]— Sizea of TInplatoa.— The usual 
of tinplates are Min. by lOin., loin, by llin., 
l<i}in. by 121iji. The term " common" is applied 
to thin plates, a boi of which — -.-:-j-- .^i^ _i-.-- 
weiRhilcwt. Eyery " cross " 

ie thickness of the plate. Tm plates 









g the 






Tsluable space ; but it would include a steam 
engine, a large lathe, eeveral stamps, presses, and 
many tont of diss. The competition in this elan of 
^ooda is so keen that a thorough knowledge of the 
isiness, and a large capital, is absolntely necemary 
. . make a profit. As a proof of this, I may say 
that patty pans are sold wholeeale at three half- 
pence per dozen, this being as near aa possible the 
value of the raw material. Your correspondent 
may guess how a proBt is made. — Thos. Lible. 

[622G8.]— Wm.-I see no reason why Mary 
Jones shontd not take the £400 in full satisfaction, 
if it is mntnally agreed upon ; but it would be 
scarcely legal, because the testator (or testatrix, 
loo't mei>tion which), seems to stipulate that 
I to be paid " 20b. weekly," &G. Of coarse, if 
she took ihs £400 there would be an end of the 
ir : she would have no fuither claim. I am 
9rtain about the latter part of yourqucr;, but 
will look it up and try and answer jou next week. 

[52271.]— Lever Watoh.— Irt. Perhaps in 
rtain positions the 'scape-wheel touches the lever, 
else tke belly of the pallets. 2nd. Though the 
balance jewels aro not broken or worn, they may 
he loose, as they sometimes are, and therefore 
should be fixed by making the end-stones press 
tightly against them. 3ra. If neither of these 
reasons he tlie real cause, I con only suppose the 
defoctis in the motion work. Perhaps the motion 
wheel gets portly off its stud, and so gets wedged 
in its action. Whan the hairsimng is tightlj 

Sinned in, the action of tha wateh is not so liable to 
lU off OS otherwise.— A Waigiuujcbb. 
[52271.]- Lever Watch.— In the hundreds of 
watches that I haie had to examine, I never found 
one escapement left in the conditions stated by 
"J. G. — i.e., escape wheal teeth foul of the 
'■ belty " of pallet; neither did I hear of the idea of 
shiftinK jewel holes te free such. 1 should say 
moat littely the following are at fault — i.e., when in 
a hanging position the balance falls nearer to the 
lever, and the roller comcs foul of Uie guard pin ; 
and probably the ruby pin strikes the ' 



' charcoal " the best. 
an intermediate quality. The eookiog utensils sok 
by the best makers are made of charcoal tin of two 
oi three cross thickness. Tin plates are mode 
the neighbourhood of Wolverhampton. There a 
also some makers in South Wales. — Tiros. LiSLS. 
[522fi9.]— SlEBa of Tinplates.— The usual siz 
" ■ 10 aud 14 by 10, and are put up in boxes 



of naofthefo 



The ti 



and 225 of the la 






, signify the description 

the plates being sold on the basis of I C, which re 
prosenl* one common and weighs Icwt. of 14 by 2 
112 plates, and of 14 by 10 225 phitea. A oro! 
signifles additional weight, and each cross repre 
Bsnte a price of Oa. per box extra. Thus, if a bo 
of 1 C coste 16a. 1 x will cost 22b., x x wiU cof 
26s., and soon. The terms" coke " and " charcoal 
represent the kind of iron of which the plates oi 
composed. Tha best tinplates are procured in th 
neighhourhood of Kidderminster ; but the largest 
number of works are around Swansea, I will 
gladly furnish "F.C.F." with any particulars " 
he sends his address. 1 may add that I am not 
dealer in them, or in any way an interested part; 
but a regular shipper thereof to Australia, wbei« 
largo quontity are sent anoually.— J, G. 

[5'2250,)-SizeB of Tinplatoa.— TinpUtes ai 
properly thin sheets of iron coated with tin, and 
are called after Ibe quality of Iron from which they 
are made— as coke tinplates, the < ' ' 

coal, best charcoal, and soft steel, 






. cokt 



, JO well tinned as a charcoal tinplate, 

and. being of a harder nature, will not stand working 
like a chiu^oal : it is used for case lining, making 
couiaters, common teapots, kettles, &c, ; but for 
deep stemping and where much strain is required, 
a charcoal or steel tinplate is used. They are made 

Erindpally in South Wales, and a few compora- 
vely m Staffordaljire, the principal sizes, Sec, an 
as followa, applying alike te charcoal and coke 

Sheets. 

to box, cwt,q,lb. B,W,G. 
IC, .. 14 X 20 .. 112 ..10 .. 30 
li ,. .. 1 1 .. 28 



.. 1 2 14 ,. 26 



".'. 17 y 12J ,. I'do '.'. 



14 , 
117. 



Further information if desired,— Heniit J. Sayeb, 
162260.1 — Tinware UanDfaotnilor. —The 
fact of " F, C. F., Artisan," requirine intormatiou 
on this subject shows that it would be imptudeot 
for him to commence busioeas in this line. The 
plant for manufacturing the articles he enumerates 
would east nveral thousands of pounds. A list of 
Iba tools lequiied would ooeapy too inach of your 



1 entering the not 



itaif has a lot of side 
fault, Eiamiue the fit of 
BtaJE, and see that the pivots ore long enongh to 
come through jewel holes, and very little side shake. 
If the pivot holes hare this fault, you must either 
have naw jewel holes fitted to the stetT or turn in 
a new stalf, which Is not a difficult job for a prac- 
tical man to do— about two hours' work— and no 
man ought to be trusted to repair watehcs that 
cannot turn in a staff. Also see that you have not 
bent the guard pin in cleaning. Try shake of lever 
at each bonking, and see that there is equal run to 
each — just enough to sec daylight through roller 
edge and guard pin, and tbat balance is free of 
everyttung ; also hairspring. 

[52272.]— Buperheater.-Bv far the best plan 
would be to pass steam through separate fire. It 
" A, G. E," will send me his address, I will advise 
himastobestoourBe.- F. M, ItODElts,2l,Finsbury, 

[i')227o.)— Notary PubUo.— A n.p. need not noB 
be necessarily a lawyer, therefore need not sem 
articles with a lawyer. I believe the eiaminatioi 
is the same as that through which an ocoountan' 
has to pass to enable bim to become cbarteied— 
that is a member of the Society of Accountants.— 
Q, BuBHEij. Pamiux. 

Notary Pnbllo.-Thero ore twi 
' ich a person may obtain a notarial 
by what mey be termed the ortho, 
uui on;- uiui. is, by service for tlve years aj 
articled clerk to a notary, who, at the expiration ol 
that period, must file an olSdavit o( proper and due 
service. The applicant must then produce to the 
Faculty Office the original articles, together with a. 
certificate from two noteries toatifyiug "to h-- 
sldlland probity." Theae notaries are expected 
examine the candidate: but the work is somewhat 
formal. Certain oaths are then administered 
the candidate — namely, the oath of allegiance, the 
oath of supremacy, and the oath of due service. If 
the condirtate intends to practiso in Lend 
must then become a member of the Com[ 
Scriveners. Theae formahties having beei 
compUed with, a notarial faculty ia iaaued fr< 
Court of Canterbury by the Archbiahop, The tetal 
cost, exclusive of any premium, is about £60 ; and 
a pructiaing certificate, coating iiti, is needed every 
year. The second, or unorlhodai method of be, 
coming a notary, ia to bo admitted under the prO' 
visions of 3 and 4 William, c. 70, under which Act 
soliciters or proctors are admitted to practise 
notaries, in certain distriote only, on a petitiou being 
sent to the Faculty Office showing tbat there d 
not exist in the district a suflicieut number 
notaries. If this point be established to the sal 
faction of the Court, which will also hear ony op- 
position from notaries already in the district, the 
applicant receives a limited faculty, granting blm 

jloriol powers*- "■- '-'--' •■■' — J — (- ■> 



[52275.1- 
methods by w 
faculty. Firsi 



t mentioned, 01 



I suppose it will not be of much service to 
the querist. The office of notary is of very great 
--'-' — "- ' — ^ig existed in the reign of IwJward 

Notaries are under the jurisdiction 

of the Master of the Faculties. If "Banker" 
desiroa any further information, he may oommuni- 
cate with me privately, —Wit, Jons Grki, SrOaij 
Public, Newcastle -on-Tyno, 

[52270.]— N.E.B. BnBinea.- If Mr. M'Donnell 
as not turned out any new engines, he has altered 
le general appearance of some of the old ones to 
considerable extent hy titling tbam with turned- 
ut funnels, new dears on the smokeboi, £c., 
esides painting them a brown colour, which 
_iakoB them hardly BS ■'ahowy" as the oldOotes- 
head engines used to be.— W. THOnraOK. 

[62280.1-L. and N.W. Bnginei.— 66 Ex- 
periment (Jon. 1SS2), 300 Compound (March, '83), 
301 Economist (March. 'S^f), 302 Velocipede (April, 
'83), 303 Hydra (April, '83), 306 Trentharo (JWy, 
'83), 307 Victor (July, '831, 619 Shooting Star (July- 
m), and 520 Express (July, '83) are the L, and 
N,^. compounds. They are stationed at Crewe, 
and (with the exception of EiperimentJ are fitted 
with the vacuum brake. Full dimensioni havs 
been given in back nnnibers. The muine in the 
Watford accident was not a compound, hut " 4S2 
Pegasus," one of Mr. Webb's "Procedanfs" 
sttttioned at Kugby).— J. E. Spssoks. 

[62281,]— BoUiUK Frosted and Ohaead Sil- 
ver Artlolea to Whiten Them.— BoilinaatrCDU 
solution of cyanide of potassium. Be careful with 
it— being a deadly poison : afterwards wash with 
soap and warm water, and dry in fine boxwood 
sawdust.- Henby J, Sateb. 

[52283.] — SuTvayiBff Inatruinoilta. — Get 
Heather's "Hathematicallustruments," byCroaby 
Loekwood and Co., 4a, 6d,— C, B. T. 

[52284.] —Teleaooplo Fiald of View. — Mr. 
Webb in " Celestial Objects " says nothing about 
focus, aperture. Sec. ; but simply to note aocoiately 
tbe time token by a etor or planet on or near flie 
celestial equatoriupoBsingcentrallyacTOSB the field 
of view, Thi«, in minutes and seconds of time, mol- 
tipliod by 15 will rave in minutes and eeot mds c< 
arc the reanlt required by " E. M. B."— AmhO* 
Mbz. 

[62284.] -Teleeooplo Meld of Tlew, — Mr. 
Webb in "Celestial Objecte" says nothing about 
focal length, &c,, in this connection ; simply to nola 
the exact tiine in minutes and seconds taken by •, 
star as near as possible to tha oeleatial equator m. 
passing centrally across the field of view. Thia 
quan^y multiplied by 15 givee diameter of field in 
minutes and seconds of arc. It " E, M. H.'' and 
other querists would procure the absolutely invalu- 
able treatise raferT^d to above, much apace now 
devoted to astronomical inquiries might be saved. 
AnniuB Mac. 

iB2286,] — Obaervatory Inatrnmanta. — 
. M. K." will find what be wanta, I think, in 
Mr. Lockyer'a valuable book, " Stargazinc, Put 
ond Present " ; in Dunkin's " Astronomy, ''^ono d 
Lardner's series ; and in " Chambers' iJesciiptiTe 
Astronomy."- C. H. T. 

—How to Leave my Property.— 

lisa this qm 

affairs appear to be tc 

reply to be given her- 

[62289.]- How ti 

lepdly fevied, and' not seek to evade if 
is unjust, by all moans get up an agitation an J seek 
its abolition ; but while it is the law, I think it ia 
eoarcely honest to seek te evade it. I make theae 
ivmarks because I see it stated that a cortam very 
rich nobleman (save the mark 1) haa evaded a paj- 
ment to the Stete (that is, the nation) which, 
according to the law. would have bean due if ths 
law had not boon evaded.— Ncs. Don. 

,ving become security to 



[hi>9*.\-liega.l. 






£60, I 



compelled by the b 
' agamst A. if bo is oc 



B, has his remedy agi 



„. _B ract, they acted moat improperly in oocept- 
iug him as security ; but it they were not told thii, 
then the money was obtained by fraud, (or whioh 
thev could prosecuteA,, as, no doubt, be was aware 
of the fact ; which, however, they would first have 
to prove,— G. Rossbll PaiBHiM. 

[5220G,]— Nearoat Fixed Star,— Alpha Can- 
teuri is stated to be the nearest, and its distance 
over 200,000 times that of our sun. The estimate 
in Giri'j Oieii Faprr is obviously a slip— it may be 
a printer's muddw. " Slellarius " is surely aome- 
what severe on the Gondoctoia of an m»»Uen t jour- 
nal which does not pretend to bo sci en ti fi c. ASi'ilUA 

Mkb. .,. ,^ 



donotknowliie'costol t^'proBOB^n^. "^^ ^\*'™ll,'^^j" '^J^?''^-^ ^^'^^'^^^ 
only admit* persons who are titM&j on'im"l«.vi\iRK(vP»* (uKtown&i^ 
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vcU dried sarbonata ot potaib; tha mixtoie ii to 
be «bkkai occwionaUr foi tiro or thna dnn uia 
tlwB allowed to ituia ; th* eBrbraute ii iuioJublH 
in tb* ipirit, but bavins a gnat affiiiitr for watat, 
■Mneli moat of It. (bnSng a deiua laycii at ths 
bottoDb from whicb tbe qnrit can be dacanted. The 
■piril tbatobtaiMd bM a nnaU piopOTtian of water, 
wU^ mar be entinlj leinaTed b; dioertiiu it in k 
doeed ^im Saik or letoit, wiOi abont bail ite 
weirid of fnab qncklime in coane powdei 



each addition makea, wLidi i* a litUs 
olE.M.F. For IwEeenoenti the a 
difficult, MM tha iiaitTaiiii mnit ba a 1 ._ 
thoiuandth of an ohm. The beat war ia 
one with itaDt wire, and gradnate :" ' 



_ _ cfimpartaoii. 

br a DaMiell oell and iiaiiliiiiiia and Oim ahmt 
off to tbe leqmnd amonnt. Bnt it woold be 
sapar to buy than to make. — Sioka^ 



igthefl 



n a water hath, •□ m- 



'. :■: "-T;c GrldOl 




. ; waUTtromaea&Doinlien. Poasihly the flnt part 
{ of tbe procea would loit the ivquiremonte at 
I "-SoIto."— TT. E. Hai>s>. 



not be nade lamer than ITin. to ITlin. 

Much larger eyluiden aie actoallj in i 

ISjin., ic. ; bat I object to tbem Tery much, _ 
the oiiJc weba are daogeronilr thin, the beatiiut 
TCiT ihoit, and the Tama aie io crowded that ttie 
exhanit ii throttled. If Talre* are ^aoed either 
iHnre ot below, cylinder* of even 22ia. can ba naed 



without difficuily. I _... ,, 

w>7n in aae for eipiBB work, u I have no doubt 
that Earge cylinden in an oidiuaiy enpne will aire 
better- leguita than compoondins. The *' Ghid- 



nupoondins. 
md S.C. 11 d 



; 19ii 



>?=MC . B>tt«T — Alt«nn« 

S« -ja ^n :;:7-.- k^i Fij}i.=ji* uaA. wuh cell* 
'■fK, vvj KSri p*-.'ft'.r". 'jkivx.. ■wijf.i. ii v.W a: 



'J 



* p«-, J 



I.X.E. 

'5230!!.;— Tha Chaapaat Food.— lliera t» a 
mull book, price 6d., callrd "Haw to Lin on 
Sixpence a Day." which, perhapa, might contain 
■:imt of the information you require. I do not 
kn^w who the pnbliiher 10 -, but a ihort time ago it 
wai olf end for mit at moat oi the (tatiooi on tha 
HctiopGlitan and District railwayi. — Hutecia. 

'h2M2:.—Tha Chaapaat Food.— Di, Xiohol'i 
'- food id Health," and " The American BieakfaM 
Cciaali'mightmeetthe wuitiof "3. B." I have 
oaed both, and And that, if caief ullj prepared, they 
are moat Dutritiooj, wholetome, and aheap. Eateu 
with milk theae foodi are delicious, and quilir 
capable in themielres of lupporting the lystem. — 



, haricot 

iKani. boQE-i 01 bak«d with cuttin^i of tat bacca 
and Eavr^uTHl with herbi, ice. : oatmul and ekim 
m^k|m[aI»dintbe waydeecribedby Dr. Edmunda. 
TitH Utt«r ii admiiably niiled to growing lads and 
childnD : the former may form the middaT or prin. 
ci[&l meal ol tht bardworkiog tabourer. Vegetables 



*yx-. J 



«^n/<V: ■-_• t.T-.-: \ j:. '-'.w •"■• «■■ ''i-tj. 

fc ■ i-.w ■*■ •>-' t-..; iiAj > W. Mr.'.* <a, hJrie:.. 
ycu. »!.: \jr. /■:.-. .. .-.-_•..; M. .i'..-, iBejiu 



:«J! foo-i) 

ih^uld be to TaiT tbe diet aa much 

and skim -milk (porridge) 



«^- -I-JU-. -^.-H 



Kf* •.. w,-.-. w.im : add 



at yimAif^ , th'.<ugh ' 

w'.'J'i f^rm a b-^ttcr ataodiiig dish thmi 
tr*»/i-ai.d.hutt*r. M uch depeniU on the namre 01 
the vtiik d^L^ by the eat^r, and it i* nonaensc to 
talk of the be«f -eating habit» of the Aiiglo-Soious 
b«iLg tl.'^ ca'ise tit the immenie 'number of diicuvs. 
TIk p-y.m cla.bGes here get loo litUe beet, while the 
?lD^^imar:i lire almiet entirety on anim^il food, 
ixA i'Ji^X wai.t many doctor:.— Coidids Sex9E. 

^>i^■■/;.j— Faulty Porta.— 1 think your ports 
art V» siuJI. I hod one cylinder 3]lq. by ^(in. 
t,R, \'. Wiuldjust drixe my 4!in. lithe, talong 
a liatt cut. at W.'b. per iq. inch. I got a stronger 
lr>iler aM tii'^l it at lUilJb.. and it was not much 
fti'iiiJt^r, owing to the uiull ports nod exhaust. 



I (Crewe) 
Ut. 71111. 
keis, 17i^ 



■52312.]-!.. _ 

and nor (BiiminEham) an 3b. WabV 
S-wheeled 4-ooai3Bd wing tauka: cylii 
by aOin. 303 Hydra, oat U iti. Wl 

¥iunds. 373 Soake [Stanwebnry) ia oia «f Ht. 
revithick's 6ft. 6in. 
engines ; cylin ~ 
(Crewe), 1489 

Piinoea* (Shn _,, _. 

6tt. 6in. 4-aonpted e x pewi enffaea ; criinitaw. 17ia. 
by 21in. 463 (StaBdrdJ, 633 ^iimmfluun), and 
loOti (LongaiKht) are Bamabrttom'a Ht. 2n. 
6-coutded Kooaa angtoea; eylindan, l7lB.iiyitm. 

m Innhoe " ■-'" '- ' =—'--"—•- 

Tft. Gin. onl 

Tark(Xi 



aka tShnwebnry) ia <na of I 

iin. oul«ida-eyliDWr nof le-wliMl 

__!■, IGin. by 30ia. W Scotia 

Btindln (Paterixnoii^), and aOOS 

iwdMlj) are Ifr. BamlbottOB'e 



it) [a a _ . 

'-n. 16iD. bv 2tin. 8» 
lb. BMMbottm'aa 



eriindnL ITin. by 24in. 1364 ( 
lA Hr. Bamibottom's 4ft. 1-mi 



I52SU.]— TrlKOnomatrr.— This qoeiy ia a 
a ciaea seldom suitable for theae laply eola 
lit. Add together equations 1 and 2. 
.1 sin.' e + o' COB.* H ~ * sin." p - *> coa.' 



Or- 



(■'■ 



.')«n."((- 
sin'd 



that i^ ^^ = y^^ ptd this - >». 

The third equation (diridad by t) is equiTalent to — 

Sm.' 9 — sin.* {> = * , pal lUs = a. 
lu these two equations for bnmty, M z m ma.. 9 



-V'-. 



[.VJ.> 1 9 . ] — Teloaco p e . 
^iTB Ih* ' ' 









't.i''l rovolutic 



inu'.j.f.-j' -J -.'■■ 1: ■-'■•. f.-: -,-.:j^.-.t. ',; th* 
i«i*. Vj- .■■.,v- .•"■••*irt.i:.-.-i.7jie. 

■/i-y/- Kt^^t^'J/i B^.rlt. ■■ AW.Ijti; 

*^JV-.-. »•-.- v.: 1 .- -. .-f •,-.,■'*.■..:.-./ «;!t'r 
■rfftA^-A-' '.'jir.., >. / ..,-.-,-... *v^-..-T« water 

jpr? '■*■■ >' . '' ;- '■' '■■■'*'■■''■'■''■■ '^'■- 

■:-Cii. , Jf*».-.».^'.«-: «j.j.', ■r^'. iiaVr ir. 

»■ — ■ r si ^ .../vJ^'-, '>/-^'j«*'^ •jw7'-Ji',ii:.-.g 

/^•A* a r-. ! -„• ■■ -. T'.'.ti: ih a ff-rtS 
- ' -.«ir »A I ■>, i : a V. -.p'K '// t'Ub'jte of 



A 4Uji:il« f 

•W.W.W 

'■vi^rt.;- Legal. — Without your perminiou the 
man Las 00 right whateTer iu your timber yanl : 
L^ it. iu fact, a trespasser. He can. hoserer, 
adrertLie oier his i^lile end if he chooses, and you 
cui't st'fp him. If you build on your yard and the 
bills ar* posted on bis properly so as to be an 
aiii.oyaiice to you. no doubt you th«n could come 
Vi Kime arrangement in the matter ; but you 
e*!rtaibly could unt make him take them down. — , 

'>. bVlilKIX ruiilIAM. I 

^jJS'i*;.; —Volt Meter.- To " Sig^a."- A volt 
DiRl^ )<i merelv a galrauometer wound with a 
jT^t leiigtL of iil» wir(-, which may bo of German ■ 
tilTW to gin resistance. In Ayrton aod Peiry'a. ' 
wbi'ji is iii'iuirfd for. the nia~betie field and diiec- 
t-,ii p-iw<:r tA0btai111.1l by pljciug the pilTauonicti-r 
'.■,;; iVtwtcji tb'i liol<-B of a poti-erful peniiiinmt 
\a\xffX. I cannot uurlertskr- to give tho details 
of «.L«;ructi'Ji, which would require drawings, for 
whith I hiTft no time. But oil that is neces«Lry is 
I ^ tniall coil with a ihaip point outside it, mounted 
b>:tw>.-eu the ia\ia, tiiu netdle' woiUnc on the > ' 
outsidi; of Bie oil. T^vo graino&moji^ ettwAei'. 
by nvMis of seretal Uaiuell wiMa ^'mbi caeuft' 



■J. P. K. A." does not 



T, as be says, it defiues badly, t.. 

ouch hope of 120 doing better, u . _ 

deed, his Ifin. o.g. must be good to bear thiaon 
plouebi. ^\ ith so nnaU an aputure one can hardly 
advise a slop, yet "J. P. H. A." might try the 
tiftect of aperture reduced to aa inch: alao hie astro. 
eyepieces with the field lenses (those neareat o.g.) 
renioTeJ. What does he mean by tha '* shadow " 

of Jupiter's belts?- ARTKirx Mee. 

[.^23:! 1.] -Faulty Bewinr Ibaohlna.- One, 
ijr a combinatiou of the following csiusea irill account 
loi the macbiue missing a stit^:- Xeedle not set 
light height : needle being hmken at point, or not 



about. Shuttle being worn generally 
itu me ioix, or haring caught againal the needle 

sometimes uid blunteiftbe Httt of shuttle, or needle 



, if you Snd any of the above da- 

:«3.1-O.W. Eik«laea.-Kl (S0ii-(»25) are 

in. smgle fruned 4 -coupledpassenger engines. 

built at Swiudim in lS73(Uiiy to September) : 

;^)J:— :?lii' are 6ft. double framed 6-conpled 

good* euinnes built at Swindon in IS74 ; lOSti 

(Mlt)- lu7.V are double fiameil G-conpled saddle 

tanks, built ar WolTerhampton from 1867 to 1871 ; 

II 4J -,1 Ljl— n.>3^ are 6ft. o.coupled double framed 

saddle t.Luk!. liuilt at Swindon in 1874 and 187S ; 

fj liii.!.'rs. 17 by il : 1.S03 tISOl— 1812) is a 4ft. «B. 

ti-coupled saddle tank, cjlinders. 17 by 24 : ^itn ia 

a bit. liiu. 4-coup1ed r — '^ * -" — 

ugiue : cyliuders, 17 by2 

\i.'aT.."\-o«i — „ . 
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•BOthor for natliing. I do not llhe Ifami io lus, 
•nd >Iw*Ti pntfar ■ mminOD bkckl«>d potforhmid 
work. Tlur ftTB nlnabla for hnrriad •xptfimento, 
iat tha rUm nti aioaadiiiKlr rtiAj >t hi^ tan- 
paimturaa, aind the erndbu* npidly fool. If 
''B. W. F." knom uj crndbla matarU nhieii 
bu not loma Hiioiu objeetioii*, I >hi>ald like to be 
d about it.— Tnof . Ft-btchkb, Warrington. 



Bna blue ; after thu veil mih it 
and let it wsk tor k (ew miiiDtea. Tbc joctan i* 
then finiihed.— Hachu^ 



- v' ('■ ■ 
IntagntliiK 

Iiit«gnl« th« kit tsim hj parti. 



iprighti «4jaMcd Io n 



-1) 



Theratora 



^Tli' 



- U,. [» + ^ (« 



-1)1 



sfV ("'-i) J- 



f_ _rf£ rj ^\/(g'- 1 ) ^ l_ 

/ '1-'\/(x>-l) Z 2 2 

^(Sai-.l-i/L.i-O-xl'l, 
Pot a - I - «. Then -dx-tdt. 

\yj {lax -*>) rf^=- J^/ Co' - =') ''= 



+ (vc' 



-••)i: 



. l/'C 



Ko«, the linuta x = 'la 



>/<2": 



r 



ba«l pUte an tbit good, but I do not Teoommand 
teTiiig & tendful curve on tbe toe put at the 
■tML Uanj aeddenta haye oiisen from tham. A 
■k^ nude with s Bteel, aame pattern aa the Acme, 
hM the' ^tM f on mention, looki nice, and it vary 
BMAiL Ton oui have a curve to auj ahape Ton 
iancrr, bnt avoid a loog ahape curve, eipecuUl; a 
pointed one.— T. P. 

[S23GT.1— H.P. of BaBine. — " Ignonunu* " 
does not n7 whether he reqoirsa the uonusal or 
tiM indicated bom-power ol his eogine. I ha*a 
■nppoaedhareqnirea the latter, •■ the term "nominal 






lezG«itfoiM_ 

An engine with a nlinder SSiu. 

■froke 6(t. 3in., proMnte of (team tOlb. 

pK iquan inch, and mabig 2i terolutioni per 

BJaute, ihonld develop 223 indicated borae-power. 

^la mle for working this ont is oa follows : 

Indicated H.P. =. ^^^^^ 

Indicated H.P. = SAPrS 

bbO 
A ^ Area of piiton in aqnue inehaa. 
P = Avenge preaaure oi gleam in ponnds par 

square inch in cylinder. 
8 m Length of atnke in feet. 
B = Number o( nvolutioni per minute, 
r '= Number of ravolutiona per second. 
— T. B. SanoR. 



(iieapeit aad ligplwrt plan wmld be a lane and 
htt-rj nindaton& of, aavt Sin. aeroaa, oorend with 
aennrfoUa of tiidAlT-dnwn felt, and driw br a 
...... la, Oie pbtM to pa« between 

nida them, and to be pnaad 
1 nd along by ths hands, being 
ling by a temniviy backiug 
of atroDgboMtd, whleharen itttie|ilatea wen ts^ 

sepantelv held on the stcoa lot a moment. For 
' putea this would, oteonne. reqnira modifl- 

r poliJing madiasB, nifht be apfdied by a 
Mpper eaitor or flour dredger as often ai neoeaiaiy. 
EnwasD Cossr. 

9.]— Banjo.- 1 shanld kj that oiling the 
would spoil it. Seep it as tight as joa can, 

_- t tha feet of tbe bridge bardjy dent it. 

Always pat the hrid^ dawn after pUjmg, la, if 
left Dp, It will in tuna make two iitila "pits," 
which will not g|o away. On a damp day the 
i« always iiilaiOk ; Imt jadidons waming at 
Tery good effect. The strings ihonld 



3rd, tuned toO, an A violin : 4th, tuned 
octave below lit, and Gth, tuned to C, one ume 
below VCb, a D violin, a thin American wire- 
Dovend stnng ; dth, tnned to O. ocbive below 3td. 
a thicker wire-covraed string ; Tth, or " thumb " 
ibring, tuned to Q, octave above the 3rd, an E 
-■-'-- thin. For a lii -stringed 'jo, the 5th string 
awaj with : for a Sve-atiLnged. the 4th and 
leait, this is my arrangemeot ; but different 
playen hare differaut enstoma. I alwaya nae i 
■even -stringed instroment. — Ax Aiuteub Ba^t. 

[S2379.]— Banjo.-If it ii the banjo pure and 

simple that " A Lunittck " wishes to play, the less 

he alters the quality of ita tone the better ; bnt if 

he would like in ibi place some noodeecript ins&u- 

., he may. byeitheremplofinga thicker veUum, 

' putttDg a alip of pine from rim to rim under 

inilge, or even by substituting a wooden for a 

soundboard, mooify tbe tone to an; quaUty ha 

iioproied t?) It would lose the roUidduB " tum, 
tuiu" BO eharacleriatic of the bmjo. Banjoa aa 
uiBslly sold are nther gin^rbread oftaiia, or I 
would recommend a covend nflh string and thicker 
|!Ut tbrnuf;hout. It mJEht, however, he well worth 
wliJfl to divide the Boger-board into a scale of 
Bemitonea, guitar fashion. Thifl may be done by 
pluciag piifi/o§ ol ivoij or hard wood veneer juat 
where the half-tones ooma. allowing for pnivun 
by the finger, and testing by a correctly- tuned 
pumc or harmonium. Thoe pieoes can be let into 
— -r-kerfa and fastened with glue. For rapid 



afraid our old friends, 

rill think I also am somewhat of "a luuatick" 
rhen I sav that tha banjo deservea neit lauk to 
tu piano for domestic music. The pitv ie that it 
as Men so aaaodated with nigger m^odiaa that 

directly it is heaid one naturally e: 



Ihadad. Um this to print your positive copy from 

"^ ' " — "- vay aa you would the 

. Print it unlil a faint 



tk* Begatna, in Uie *i 



\ 



Oe F«n nnbtB the hook, and fold ovarthator 
Bvtof OieMAeBlb ftrmt nnrtof Qaalamhnir. 
fa. Don't oil the valbnn, which alumU be dryaBd 
warm: aDdyMBg^ byvwrttiin ataal wiM tat 
Bo^ U tte Bbiws. Now, it yon 1^ Oa kanjo as 
a taUe. faea in S win Boimd hattn, pmtlng that it 
wmnta BHn iiij, and to do this noua > laigK 
dace, rticb -wa hMTB in a goitar Hid 
> can add a laipr aiirta aa ty •BiBug a 
BOX. or a eamd fom of wood, to jovr hmjo ; it 
woBld hava to be qatta Bin. daep, limlndiM tha 
III lanil hoop. Una woold he awkward to aold, 
whila4in. w«mlddo WT wdl to hold. Tet Odt 
midU be got onr by iMvinc two hoop* or faa^ 
bodte joiiMd togetlwE at tbeir ndea, aa a fi^nn a 
with the middlB of the flnm cut oat, feamng ^ 
iadeotadovaL Thvwoold hs a gmtar wUhost* 

teck, and aUi«etlM> too long: M Oiaa ' 

ronedy. aiiiaiiji that Sie banjo (a only an 
ii uUuiu e u t. Out string eorandwUinlkai 
in DB, [wiinngMi 
dteptr body, if I w 

[&3386.]—amrmt .._ 

Tbaae^vvtomatobeeoiniadwiihtinUL : 
a omt at glna (hot and dear, and not Oi . 
brushed over the plain monldiB^, and than lay n 
a sheet or atrip of B«w pan tinftnl, and w^ with a 
rag or stipple wifli a annbmA into all the pattMn. 
It would have to be done qnioUj. Wban itvia 
quite set, say tbe nait day, & wonld nqnin to ha 
washed very quidd* and dried byhaM,and lae- 
qnered whilst nafs^ d^ and hot, and in a hat 
room. I think yon wonU not be aUa to mab 
your own laequet to joor own mtiidmilim. It 
wonld be batter to bay '■ giU laoqna f«> tin."— 

[523Sr.]-Abaorbant Cotton TooL— Thisia 
made, I believe, by immersing ordinary oottoo in a 
hot soIntioD of weak oanatic alkali, and aflerwaida 



DHAMSWEIUB) ftUBBIBS. 

n> imhn mU Ullm «f fwfas wUA HHta mm 
■HTwl /or j(H •H°b « imtmui is lUa W, mdV m 
iHBiHnd on TtfttM* /awr wsita ^to««^. Wllri 



Ikv « /gr Uu ta^lU ^ItK- J 

ElSOl. Pisrcmg 8>ni p. M. 

B1S16. Vatch-biii Paintiiv, SI. 
b\e,Mi. ZoobgT and Botasr. SB. 

&1SX3. Nickel. W. 

Bisse. Alkaloid of Iran, VT. 



fiieee. FairTts*iis,vr. 

BIBao. Boiler venasetfluUmtav.n. 

S1BE7. BicfCl* Wheal, AT. 

SUMS, HetropoUtaB Bnfldhit Aot, p. IBT 

61IT3. PeoBBt, I^ 

sa»9. roat«Bts of Bol lat. 
- asKithsT, m 



SKM. I.i>»doaO>Iwaae« 



J. . . — rally eipecta a clatter 

from the bones, or soma outlandiib conundrum 
that would be quiteontof place in a diawiag room. 

W. H. DiviM, 

152379.]- Bnnjtt.— You may appropriate the 
following ideas, patented by Temlett, i.D. 18G0. 
viz., improvemenla io banjo* and certain other 
stringed iostiumenta. In banjos the hoop (on 
whion the vellum is atzetchod] ia iuclosed ''in on 
outer casing or sound-box," and the back ia made 
with double sides fonned b; the inner and outer 
hoop or casing. Ths inner hoop ia, by pcefercnos, 
made of leas depth than uamil, so aa to extend bnt 
a short distance within the outer box or casing, 
of the neck, instead of passing through 

— hoop, ia earned below it, and passBa 

through tha sides of the outer casing, to whicn it is 
secured in any suitable manner. The tailpiece is 
connected to the end of the perch as usual ; the 
mean* of attachment, howerar, pass donn between 
the inner hoop and casing, and servti tn been thp 
latter securely in position. The t 



key._ Also another patent, . , 

Che instrument portable. The neck or finger- boa: 
is mads in two lengths, united with a hinge. WhL_ 
played upon, the joint iakapl ex1iew\e& ^7 n.'^uioV., 
otherwise the p\ayei can ^aas au eXaiba ^ati^ OHBt 
tlia (tringi atmve the joint, aTui ann&ei \uA'\i^vi 



, IiidactiOBOails,lS». 

. Jaoqosid LOOD, 184. 

. Uuffle Bollna, IH. 

. Biamali'sFn^lBI, 



A New Otto Trlorola.- At a o , 
dinner given to Mr. F. S. Honwii^ last Tundty, 
at tho First Avanne HbteL to eoounaaaonto U* n- 
markable ride from London to Bdinbotgh, V&\ 
miles, in 4d. 16h. 6m., a new Otto tri^^ wm 
ahownin model Ions. Hi* maahiiw iaattntaa 
driving trout ataaier, wift aavanl faatona of 
novelty and nscfulneaSi The wheals, tor instaniT. 
aro much narrowarthanasnal, and have aMtiMOf 
spokes in ths plane of the lis^ with the oolride and 
inaide spokee acting *« ataya. By thia meana n- 
markable strength, with great lightnna, ia obtainad. 
The steering is eSaotad by atansof taaofnalbar 
with gearing through the tube anporting the ' 
whed, and la ao umnged that th»_ n™** ^x 
naturally ii 
machine tr~ 



langed that toa lidai'a bo4y ii 

, in the tana diraotian as oe 

hine turns. Tha band bnka is nty powarfBl, 
is applied by mean* ol one of two attfs <n Ike 
ring bar woned by tha thnmb^ ana bony aaS- 

p^y the f " 

applieatli 

iddriving 




ip^y the 
the header-^' -" 
saddle and driving 
frame, so that the 



lounted from b , ^ . 

The Otto tiiaycle will v 
-"— ■^- — ' — J. (J ji ir"— 
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aUERIBS. 



I— Warp Winding.— Will n 



□Bed to dnw a bc«rt Tigbt 



nucblna I or what 

lUOW.]— BnlphliTlo Acid.— Will Mime kind fripml 
■how me when I hive gooe wroDg in my mettiod ol 
Hading the q«dfl£ Eniity of • mixture ol nilpbaiic 

pa KDt. si add of tptdSa gntltr latl, vlut Si tlia 



[63300.] — Dynamo.' — 1 1tAve l}iii]t a drnuno Hme- 
*bAt Hf (CT ibe style of tb« LuiDl«y mmdiliw, vith inl^ 
pieeei tup uid battom, ukd iriifl wound on each nde in 
ioDr KctioDi : F.H.'g we wound with No. 14 B.W.O. 
donblec.c. wire, Bllh., each UieiTuni^ed Willi ihellu. 
The ■imatnre la built o( two 

tnd inude of the rioe. The A. is wounu wim au ■amoM 
of Bit. encii Xo, IB B.W.O.. the inner end one coil sod 
the outer end of the next eunnecled together. When 
auirgwl by two bichroniHle ™U>, I jet » ver)" illgbt 
deflection of the needle. When eonnirted ao u to 
ettnrge itself. I get none mt all. awDd l.o.'O revs, per 
_..._ T Y .. _ .. ..J .... . ._a p_^_ fQj inMulation. and 



ringmof in 



where iun WTone T Innldepote p 



therlhe parti), ud 



WindmlU. - Can 

'. cu £nd a [ally 

York -patented 



what height w 
f thj".'™ du? 



further, for flnding how high it 



. Sofi 



g 1— In Newth'B 

---odallBl'* V 

_ .lowloogibaay 
ill aicend ii to diride 
n that the body wonld 
inda altiselher. Now, 

Ida tquare and (»'7aj> 
rt InUrval between thia 
tlic ball could net haie 



[6iS98]— Water Conanmptioa of an Bnelne. 

—Can any of my brother workmen giie me any lafomui- 
tion T How [an [ ^et the water couaumpdonvr an engine 
from the aeluai diagnma, na the aame muat tary from 



-Eloctrlcal.-WiU an 

denla uforai me if a ilni 
'ben in contact with caaa 



Ic aodi 



ir eledifcal 
or polaabi if 



tlie readers of "ou 



I ffupnjy four lamp 
wnnld it spoil d 1 1 

— w. w. W. 



DDRt of gilding the rine if it would render 
irahle ; but tho eauatic poi«ah acts npidty 
vi Ejnc. Would our kind and oblisiDg 
■' Biifma." kindly reply I I have been 
lately with oxide of copper batteriea, and 
" if my siperimenta bef on 



LTOt 



1 ; but before doing aa I 
1 must Dot touch when it 

eiviag a ahock T Suppoae 
. cui Chree lampi off when the 
, spoil the other lamp I or what 
fuur lampa vlf when runnlog I 



lBa39B,l-L0Bal.-TD Ua. 



uantity of coal under land 



,D,— A. m 



C„°et ^°Vl 



> belonging. At C.'b de 
n of c. Which of the ti 



I aurf ace vhtn the n 
( on the fllatof DecoBI 
night toUowJBg I-I. H 



|MS9» ]-Oovemor«.-Wi 

kalfrimOB kindly give me a formuU that 

ae to get the apeed per minute o( the norenun HlCDled 
by C. X. Porter (makers, Omerod, (Jreuooand Co., ICan- 
BhealerJ I and farmnla tor llie BnM's loranwr mold 



[SHOO.]— Baadlnff I^tmpa.- 1 Iibts a ni reading- 
UDp with a htack indinmbbsr tnbe. The latter emlta 
a unpleaHat sniell of gas and [ndlanibber combined. Is 
1 pondbla to core thii t Wonld enamelllngor nnlah- 
ing thetnbeereetlhepnrpciagT— Q. C, O. 
rs»«l.l— PianoforU Tuning. —To Ua. DiTias.- 
i. Davies, in r ' ■ ■■-- -■- — 



CheQbi 
beat flat. B< 



t angles from the line fhaft. wl 

M.J— SflpaiilDB Disa.- Part of a 



it thsre la any mechanical meani of taking out a mom M> 
•• lo be snre of getting it rooiid and olear.— E. W. 

tG9«9.]— O.N.B.— Doea Mr. Stirling continue to 
hqilil 3ft. singles 1 What arii piincipal dimeiuioiti of 
lateat elaaa ot fanr-caol'led expnra 1— J. E. BfEKCia, 

L5Mll.l-a.W.B— Can any reader oblige nw with 
the number and dimensions, *e., ol (1) (h« S-o. named 
— ' ibeied B O. gooda 1 (t) *-o. B.O. (B) *-c. H.O, 

"?S5L.'V. 



nedahalf- 
W. B. B. 

■"S^S'die^ 



fly In the pillara, n 
"Tfl aofE. Can ant I 
bich ia the best s 



In the hardeniog ot t 



aain maata, and a weight of, aay, 
the centre of apanfor lifting. How 
ch end of apauiandia thesttaio 
■pan T-R. f. P. 



rch, which 1 want to he black and poUaked. 1 bare 
ed the eflfect on a piece of wood of painting in black 
d TBtnlihiDg ; hut It doea not ault. It glTea the wood 
^mmon aooearance. and not the nioe nnooth etteet of 

[filtce.]— Cylinder Zlectrloal MaelilnB.— To 



by ijin. on the cylinder. The robber ia a piace ol leat 
aCnlfed with horaehair and tacked on a thin lath of wo 



l> elg'hC bnaspninta 



gUaa cyliodei 






ihk>ald be mudi obliged fq 



[G1407. ] - Oxy-Hy drogenLantem. — Aa I am using 

shall be glad to Voow if danger ia to be apprehended 
from any other canae than unequal pnanuv on tliebafi, 
andalao wheth'i equality of premire most be exaMly 
preeerved— say to an ounce or a ponnd I WHlthetuaoI 
dDublc.prcaatm boarda entirely nmon (he posaibUlty ol 
acdi'eBtAl explosion T Uoea pur* hydrogen halp to 
produce a belter light than when ibe carbimtted la need I 

— W. HOUBS. 

[mtOS.]— Bkin Dlaeaae. —A poor hardworking 
mechanic haa had for some time a kind of (vnption on 
hia left leg. on the knee, and on the calf, which hai 
aomewhat the appearance of ringworm. It appear* at 
flrat like a pcrtion of a amall red ring, between the size 
of athrcepenny.bit,anda4hilling. Ityialda totincttireof 
Iodine, hut B«am appears somewbtn el», oi perhaps m 
thersme place. He says it ia at Umea rather Itchy. Can 
It be ringworm 7 Doea ringwortn appeaf anywhere 
oiceplon the head t Would Dr. Edmunds kindly aug- 
Eeat a remedy I fa it infectious or contagious I — 



[BM 10.] -Dynamo ICaDlitnea. 



depend on the weight of w: 



thickneia of the win 
■f a dynamo- Dlectjio machine bears U 

■ ' ■- "■ ^tity o( (he cur 

or variable, aa< 
n its sQjf ace 1— 



[69411.]— Cheap I.athe.— With reference to the last 

like myHlf, have oot aecesa In euch a lu^ lathe aa would 
be required lo bore out the hcadstocks in the way 
dcacnbed, would Ike writer or some other competent sut^ 

heada, and ciplain how T— AniTiua. 
[MHZ,]- Painting Lantern Slldea.— Can any 

for lantern slides that will dabdetpljand evenly, and 
at the aame lime dry well 1 I can get very good daylight 

rdinory artirta* ooloura, '"'-' — ■ — ~ - '- 

(or QuHuilight. Uoni^< 



:. N.O. tender goods wlthont dene (No. taoi, ko.), 
e 0. N.O. aide lanb, without dams jMo. I3IB, kM. 
Lth reference to railway speed, I think the O.W.B^ 



: PwirSD? 






r, M. K. 



olda a good place. On the Smd u: 
'^Tca a' 

[AMl6.]~BaBtatoD's Self-Aoting Fountain.— 
To ■■ Ol.tto!..-— i want to make* tounlainaa dcaeribtd 
by you in letter 61BT7 ; but it aeema to me that if the 
water ii poured iotoC, it will 911 C and thea rise up (be 
pipes E and 7, and nearly all B before IC ceasca to laaTt 
the baaln A, Alan, will not the pleasure of ait on the 
top of B and C prevent the water {[om Bowing down tiw 
pipe D after it baa passed through llw jet I If " Qlat- 
ton" will eet me right, I ahall be greatly obliged.— 

[BMia,] -Holding Linka without String.— 
Would any reader aaaiat me with any initraetiona aa to 
how I may fasten three Unkaonadrawbar whllalrHiaic 
the broken end 1 For Inatanoe, I faaten the flrst^h 
with a wedge through tha hole In hook, and than M a 
pair of tongues on the end of the link, and (ben pot the 
end Unk on the hook, and tig tlie middle link to ths 
tooguea, which takes up a deal of time, and yon Bead 
have a great many different lizcs of toDguea to flt eraij 
link, as they vary lo, and I have a great many (o repair, 
Th.'i run about eft. long, and are not very light to Uft 



e above dynamo. 
tc.. and oblige.- 






isiiie.l— Fhotograpliing in Hntural Colonn. 
Lfewyeaia ago I aded in '■oDn"lf (hia had em 

best daubs : r^mindin^ one of the bao^-ooltiu^ illua- 
[&M19.]— Uemorial to Home Saaretary.- Uutt 

put T How should it commence 1 Any parliculan will 
will oblige.- U. 
[6H10.]-WhltB Fllltags fOr_ the Teeth.-On 

1 procured the oxide of aino and pyrophoephorio add.bnt 
1 cannot get it To act, and 1 have tried all pmportlena. 
Can anyone help me with a little knowledge !~J, 

[SMSi.]-Partnemhip.-To Ha. WiTHiEriaLD oa 
Otuibb.— A. ia a partner in two flima, A. B. and Co. 
and A. C. and Co. A. B. and 1^. fail ; but beinn Orn 

the partnerahip ot A. C. aud Co. is dlsaolved ' ~ ~ ' 
any (^jmpllcation, and A. ia paid out. A, n 
discharge from his pnvatc creaitora, but In tl 



turn and refuac discbarge- la 
back to A. C. and Co. if he can b 

[fiHK,]— Leg-al.- 1 tookahu 
anil paid the outgoing tenant for 



in tliB linBlte- 
s, theeredilon 

sulBeient cairital, 
I trouble l-(). 

a fcailv leoaotjr, 
an blinJa, curtam 



[M*SB,1— Paint fi 



' Kacbino Tools.- 



.1-1 

der ioluim me bow to obtaia a haid, misotb, 
and durable surface T— U. B. 

[6H14.]-Bed Oaating Wax. -Could any reader 
kindly give me a recipe lor red wax I It will have to be 
rather brittle. I want it lor the purpose of casting stcve 
grate panels-— Udokllbh. 

iftSiIG.l—OaLffe'B Peroxide of Uanganeae and 
Ohloilde of Zlne Battery. -Will -Sigma," a 
other DorreapoDdcot, kindly give an opiaion upcm the 
beforementioned battery I Outer cell contiinB imc tod 
with a SO per cent, aolnnon ol chloride of line. No iDB« 
cell, hut the carbon is in shape of a cylinder In wllldl 
holes are bored loDgitndinally and Hlled with granulated 
peroxide of manganese. It la clahned for this eleoent— 
llj No creeping up of aalta, the oxide of itnc formed not 
■ulherintf to the sine rtid, but falla (a the bottom In a 
pulverulent auie. (I) The affinity of the chloride for 
wat^ considerably dJminlslua the amoimt of eraporatitn] 
— CHLoainaorZiac- 

[GHie.]— Voaa Blaotrioal Haohina.— Isbonldba 
much obliged it any reader would (ell me me liaw to 
faaten the nvolving plate of a Voaa manhine to the aih. 
We nse a ISin. plate of eommoD window-^***, with a 
lin. bole ia the otntn. TU* wg olamB betvreen Mo 
biaas plates Sin. diameter, padded wKh iadianbbei ; but 
we find that the ^lea very aooa b«la to cnck, (ha 
sack! apreading from the oentra to the ontalde of the 
plates, and lendstimg thNi saelea. Borne aeem to adviaa 
that tie plate shonlil be faitenad wlOi marine give. U 
this Is used, la it neoassary to have aor hole in the pUa 1 
Doea not the glue get aott when the ■""'■■"■ is wanned, 
and HI allow the plata to tUp out of Ita propei position I 
-C. W. A. 

IGt(«7.]— Adheaive and ''''''■tSTro'i*^*'^.^-^ 



drj well, even w 



„_.. ,._-, , iiiSo. ^^ y 

bakine. I di<nM ■laE>Ukete'uuin\eil>»^ ■^ 






B i^a^oa ^ 
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—r —I t- BL^iinr & 111111 mrfin 
— -- .- ■-. i-rTT ■-" ""It it- Chloric 

rv"rW.;.r;-.tn.i-Jble.— T. P. 






i'^'s-f^" "frtlier ■ * 



L> an bf- pniduwd br elee tifcit i 
-. *a4 if B. hair I— Iicqriiti. ■ 

, . .. rr.ik* <:hlcmle ofbuluai (ufd 

■ j^7i^^;j-f fr.rz. f :~,ril' of tvium And chlormtcat 
jtm^n ' Z-. J l-rir^ to •:'.:'.'.■•< *ini» flnijri*? of burCuni, 

'Wr.. -Zr^a BsUwsT Sleepera.— Somp t«i9 
»iilwi ri II '_ii [ II IT 1 1 ' ■- » pirtT nf mpnum, 

'•Wa — Ba^ilvsy Time SlKnala. — U'lmtt-d, 

tJi I'-j ' ' i' III ""'i - k'lv I'lBT thvprcvioDHlriiiD 
S3Zt: Anu-j M th,--- ilJll l« iK iwD ntworVI- 
■.vr-AJi' M IKK. 

r«wa -Mldl»odEn^ln«l."W»nt.Kl«meaetai[8 
ir»-. *^ I A. ;S1.1«, 1»".. ■ri'l 119, ■ji'lwtereOiBj lire 
Maa.^ol -H..r.,.;*-..W.I M.K- 

'WM Qoat.— W'luM "inw mMlti-al rwdFrkindlr 

em* t-* owr-iM. '.I /»vn(" wi'jt'o/rf, nhidi I h«w 
ixUAiviA*^ liitakr IcrfCiut I II ». I bnllnv, thp 
artr>- pf,i.>bU- in B-it»in ptll". In Ui™ .nythlOB 
•tk^'^jouK- in >■- umlinii"'! uh-. •nd '!»* it iBJuif Uw 
mrit^ u. ui nr, " •"■' hi'^um >!'''■ ' I Iihp inbrritnl. 
uS»« «..,-.'ixl 'tirf- villi. niHt iHt*- n-T'-r bul ■ fltof II. 
■f A* ■ (n.'-ritllT " ini'*'l»'«I irf rrt™iil'-ot."-I'* i., 

'luur. . K»tfVinIlnBrr Phnnomancn WIirI 
w*'I(U-i"r.,Ki!'\ "lU M-a- Mnrii* IKii* T Kyptj day 
««•»» .>7i-'l>iii tt..« wi'lilliiivwnil. Tim ' 



H h^ -.f •*■• iJ.t-m.-"- I- li* ■"■1. hi IbOIm. u 



M (F* M'- «<•> koiKi' H- >i'Hi>lr wMin-iI 7 Tli" Kiuli 



MW/ . pBlisr '"' 



l»if»)lliK (Ji irauir "f 



riinolK tinrt Tnjr». I "" 



iy;'; 



■..>. IIj l.<ivl'^"f ti" i")'" 



.ikC.*.* .I.i.i»ki««m' « W J. 



'"r'.-l'u't/l.'illtl 



'••I fdEtKluiKa 



■C.Mb'' 






M-,, ,.11 iiLUiibKi'-Ht, uiil rail Uhi 

'('J''(.^.',"|"i'"m"' n^lill tlmmfiiB 



..'.■•f."..,rr,';.. ",si"::.:.'a"<""ffi 






■] — Overworked Brain - 



n flAtuleut distnitiDiL 1 or 

in back, and hiirir iiev«r- qu 

CiB ur nnder kindly n 



«f ten gn 1o JL bydn>pfltll 
HffQ WAA ftbnttd tjmvdl 
•l«p ireU, ud aufler fi 
tftxra my bruin nome yi 
nnawnd from the itni 

ffest njj^ pimple icmedik- - ,. ....__..v^ 

■lupeiiAou of work or prolonged abnence trom home 1 T 
biiTB been mucb iDtereaCfd in what ha* ftpptared UUIt in 
tll«M colunuu (m the aubjtwt of urvoiunca.-B. U. 

[nu4.)— BlaotFlo nnrrent.— WUl "Binm" « 
Mr. Idnoutcr kindlj inform me it an electric Stematli's 
nurmC of biith pover could be obtijned from eight colli 
of irli« placed on tJxe polar ends of eight iteel pennanent 
honeahne ma4Enetfl veiffhins over Acwt., the mnnature 
being of iron inwindrBlUfonn.nipldfrpauliutbeituWDet 
enda. Tfaia principle of Oxcd coUd la made uk of in 
TFhcaUtODe'a ABC magnEtii: tranamitltTa, bat haie 
■oft Iron corei Ifaatened to the ■tcel) on vhich the Tire 
iairound. I deaire to kni>v if etmiE rff«tji cbd be bad br 
niuding direct upon the majneta, ais in the Itlephonc 1— 



[GM4G.]— LA^aJ.— A. in the next btlr bv CDtul to 
property of an uncle, now §Oream)f age: but owinf, 
unfortunately, to hi* not bHring-a friend intbe vhule 

Id, and bordly the mean 

t adviee, A. is aliio entn 

family (who have thriT> 

i). A. havinv Dgned an 

father, for Iho yaungcr 

of the familj. ntarly £ 



....■Id, anilbordjy the mean* , 

risbt adviee, A. is aliio entranced from every member 
hii family (who have thriyed out of hit early toohi 
1 . i...- — rigned away, in Dunjunr^tfon with t 



the aame, and hat 
iit*d a 
idcoD- 



diile of debt*, ftc., In the Court for Beliel of Iiuolii_ 
HcbEoraatDublla. The laid A. baa oe*er paid any dli 
dendi Bor in any way compi - •-' -^ __ j ^ 

nerer ohtained hl> illMhaigc. a., u> im- 
■h putporta to be a diaentailing < 

..i; iS, . _I • in hln nnrlii'. 



id\-BSDed £800 to A. 
ThichptnpMty iiwur 

.leiratandinsthen be 
this Mng then unkno 



ublain any infurmatir 



time. A, ia nnabl 

1 of the duingi of the rest of h: 



kDDH : la A. aUll the legal heir (o bla unde, apart fnm 
(ha dlaentalUnir deed giTen by him to bia younger 
bnitliR' B , BTCnowIng at the time that hia brother A. 
waa an luulvmitT A. 'a father made a wUI, and appointed 
hla yoonirer brother B., and alaos oonahi of A.'i, eiecu- 
tula tSvt. under liwal adrice, would not adnilnialer to 
Hie will, an tlir Ifgacfra made by A.'ifalher weremucb 
hi par«v« of the t-alue of bin petaonaity. There la a 
•loantilrut jewellery, to. A. doM not know what they 
hBTK iliine with II, and A. buiait Iho eldeit eon » be not 
mtlllHl to Kime nortloTi at it. u not the whole ? Alio. 



PBOBLEH DOCCtirV.— By D. 1 




«. K-Q*^"ll)*e■ 
g U K B « [aV, 



Thil problem 



^'■ 



.. B take. Q. kc. 1. ^^ ^, 
-- 1. QIakaaaP .cb. Ac 



H0TICB8 TO CORRSSPONDEirra. 

rBalntlonali>8$0by J. B. of Boxford (Tpry gnod;. 
Bennett and S. Serm™:- PoUwell (a Tei? pistPF 
- eTeiBl plausible atlcmpla : and plena all 
., ., ,j _Ti,ia probleia abould ba'r 






e of Walet. 

lo whien we^orew aircnnon aome montliB ago, baa been 
kindly oSeced 1^ the author to the aolTKr who anuaa tk 
maatmarka in Uie two.mDre nobleoLe publlahed betwen 
JanuatT "d June, 188*. Wt may mantioB that this 
book oontaioa an adminblc iUmatntum by Faed, and 
that It haa met with moit fannuable notieea in thi 
Saturday H-iiru and other lesdiog papers. There arc 
ilill aomF coirieg left, wliich may b« obtained of theauthir 
S3, Malvern road, Daliton. The price ii 9a. Sd. 



Wa aim offer a copy of Bait, 
to the h^heA acacel in the solal 



AK8WEKS TO CORSESFOVDEVTS. 



9/ lit BlOUl 

iwnim, W.O. 



Ibcuaiic, >1> Tatiittdmrmt, Otrrv 



OCOl 



..M on ana dde of the papv le]^ 

IT illnatntiafta on aepanla^^B of 1 



1, Write 01 

UiifoT lllns , _. .-^--- - - 

Ulba to oneriaa, and when all w ling qoaiea pat thi 
luunba ai well aa the title* rf Oa nnfa ta whiah the 
npliaa icf «r. B. No ohaige ia aadt fiw fueitiBg Mttia, 

qneilei, oi repUea. 4. Lectin « 

linaira of manufaotomt or aai-_. 

looliorotber artlclea lui bapnrduri,si 
mch information, ansot b« mawtid ^bv* 
in«nu. a. MaqnaitdonaiklagfareduBllaB 
ktionliaiuwcndthnni^diapaaL < 



pa^. >■ F<^ 



warded, and U 
(olaqniren. 

•.• AtUBtlon li lapadBlly iBwB to hfat HO. 4. Ita 
apaca davoted to Istlfira, quBiaa, and rapUaa la luMUl fdi 
l£e genenl good, and it ia not fail to oaOBpr It widi OBM- 
tlona mch ai are ludieatod abom, whidh are oaly 4f IDOK 

riduat latOTHt, and which, if no* "■* "' — 

lelrea, lead to rapliea which a 



OllB " 



been fully SaMri' 

piled a liat. whioh we ahall Inaert In tUa oolBmnai 
mtemJi, ol Ihoae mart fnqamtly aaat, and aa the 
Dumber* areitill in atoek, new anbaaiba* ahoold ooa- 
iiila the luft t>Dlare aending their quectiona. 

Batteriea: Noa.TlS.Tie,Tll,n8. T3I, 134, TU. 

Bellowa cuiera : IToi. 476. 480, BM, WJ. 

BMkUndfnf : Noa. S13, 637, TTO. 

Oementa : Noa. X1.1W. 

CoOa, induBtion : Noa. 6M. S40, TTS, T9T, SU, 981 

Coili, medical : Noa. Bt4. SBS. 

Copying pn nm i c i ; Noi. 750, 153, J81, TSS. 

Electric belta: Noi. M5,U)), TR7, 

SMtricmadiinei; Nua. 3SS, 330, BIS, TUB, 840, SIS. 

Blecti«^«uuaeta: Noa. TH, 771,783,884, Wi. 

ElMtra-pla&ng: No. S33. 

lunm* : Noa. 4N, 17&, SB, SSS. 

Ua^nMii-electlia machine: Noa. S76, BSB, 783, 888. 

in^-pUting: No. 806, 811. 

BIlfer-plBtlnx: Noa.SN, 888,B». 870, 871, S74. 

Telepbonea : Noa. tat, ms, 747, 781, 8i», SSS, SIB, SBl, 
eu, 881- 

Vamiihei: 311,478,810. STG, 891, 713, TTS. 

nia following anthe Inltiala. *«.,of lettKatohanda 
to Wednuday anoiog, Da. B, and mMCknowlBdiM 




, (Then area 

back Tolnmee. Bee p. 8, Vol. XXX. ; p. BK. TdL 
XXXVIL We da notknowtha aBeyaamentlan.)— 
Burl•lua. (Bee p- WO, lait Tote ma, or .p.iM.VqL 

Uahen' eatakgnai. 

Co. We think that (._ 

in the lyUubni.J— A Tana Ot.aaa. (It la imi 
tuaiiawareachqiiBitiafia,aanvrythiiiailnr~ 
BhfusitT of the Isanv. ToB MiMld tiy ft 
^^'milua bnn,>ici bclan Testariag to A 
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ELBCTRIC BAILWATS AND 
TELPHERAGE. 

WE promised a few weeks ago to give 
an account of Prof. Flecming Jenkin's 
system of electrical railways, which he has 
named Telpherage — a simple corruption of 
** telophorage,** with the object of making a 
better-sounding word while retaining suffi- 
cient of the meaning to clearly indicate the 
nature of the new means of rapid convey- 
ance. We have already given tolerably full 
accounts of the different electrical railways 
which have been inaugurated mainly by the 
brothers Siemens, and, as we mentioned at 
the time, Prof. Fleeming^ Jenkin commenced 
the present session of his class at Edinburgh 
with a lecture on "Telpherage," which is 
destined to play an important x>art in the 
inland carrymg trade of the future. It will 
be in the recollection of our readers that 
Profs. Ayrton and Perry exhibited a large 
working model of their electric railway at 
the Royal Institution in the beginning of 
1882, and Prof. Fleeming Jenkin, who had 
already put his ideas into definite shape, 
sought their co-operation. The result was 
that the three gentlemen named, although 
taking out separate patents, have combined 
their interests, and hold equal shares in the 
Telpherage Compaay, Limited, which is 
carrying out a series of practical experi- 
ments on the estate of the chairman, Mr. 
M. R. Pryor, of Weston, near Hitchin. For 
tolerabW obvious reasons these experiments 
are confined mainly to discovering the best 
means of working a sort of light rope rail- 
way by electricity, which woidd convey 
parcels and light goods generally at a high 
rate of speed. On p. 233 of our last volume, 
we gave an account of some ideas put 
forward by an enthusiast, who thinks it 
possible the passenger tnuns may be pro- 
pelled at the rate of a hundred miles an 
hour by means of electricity ; and lately we 
notice that, electric light companies being 
at a rather low ebb, electric railways are 
receiving 'iwtronage which they could very 
well dispense with. Prof. Jenikin's idea is 
to transport passengers as woU as goods; 
but he, and those who are acting witti him, 
are well aware that in matters of this kind 
it is advisable to move slowly and make sure 
of every step, if any lasting results are to be 
attained. For this reason the experiments 
at Weston are being carried out on a work- 
ing scale, with the view of perfecting the 
system by a natural process of evolution, 
Iwfore introducing it to public notice. In 
the simplest arrangement of the system 
patented by Prof. Fleeming Jenkin, there 
18 a break of continuity at each post sup- 
porting the cable, the sections being 
insulated from each other and the earth; 
they are, however, capable of being con- 
nected by movable courting pieces, actuated 
by the train, so that all the sections receive 
the exciting current and form part of the 
general circuit. Current is supplied to the 
cable by a stationary dynamo, and in circuit 
with the cable is an electric locomotive, 
which is provided with a governor to check 
the speed if it should become excessive. 
The line being elevated on insulating posts, 
leakage is reduced to a minimum, and like 
most lines of the kind which have not a 
separate insulated conductor the sections 
are short — so that a train always spans at 
least one of the junctions. The sections 
are connected by bridge-pieces automati- 
cally thrown over by the advancing end of 
the train, and put into tiie circuit again by 
the rear end. The oonpling pieces may he f 

▼oz. jcjEzvzz7.-jra 977. 



replaced by an automatic telegraph, which 
is also used to insure th^it one train shall 
not overtake another. It is unnecessary to 
describe the exact mechanical details 
adopted ; but the principle will be readily 
understoo<l, and it will be set'n that the 
current can pass in series through any 
number of trains on the line ; but the more 
there are, the greater will be the demand 
made on the generating dynamo. In the 
exj>crimental line at Weston, the supporting 
posts are (iOft. apart, and carry two lines of 
rods on crossheads fitted -with cast-iron 
saddles so shaped as to facilitate the passage 
of the cars ; there is thus an up and a down line. 
Square and round steel rods and steel ropes 
are all in use ; but at present it seems likely 
that the ix)und rod will -be adopted as the 
standard rail of the Telpherage system. The 
line is divided into electrical sections of 
12()ft., insulated from one another, and the 
train is the same length as a section. The 
alternate sections ace insulated from the 
ground, and are in electrical connection 
with each other, as are all the uninsulated 
sections. The insulated sections are sup- 
plied with electricity from a stationary 
dynamo, and the current passine from them 
to the uninsulated sectuns uron^h the 
motor drives the engine or locomotive. A 
wire connects one pole of the motor with 
the leading wheel of the train, and the other 
pole is connected by similar means to the 
&st wheel, the other wheels being all in- 
sulated from each other. Thus a train, 
wherever it stands, bridges a gap between 
an insulated and an uninsulated |^ section. 
The train consists of seven buckets or skips, 
each weighing with its load «'icwt., and a 
locomotive which also weighs about 3cwt. — 
the gross load being 24c wt., and the papng 
load ITcwt. The skips and the locomotive 
hang below the line, and resemble in some of 
the details the devices adopted on wire tram- 
ways as they are termed. The skips hang 
from one or two V- grooved wheels ; but the 
engine is supported by two broad flat 
wheels, and is driven by a couple of hori- 
zontal mpping wheels, the connection be- 
tween these and the motor being made by 
the new design of friction gear which Prof. 
Jenkins calls nest gear. The skips are evenly 
spaced, and coupled by ash bars and iron 
pins. The locomotive is capable of ex- 
erting as much as IJ horse-power, and the 
grip 18 almost frictionless, the gear running 
silently and easily ; but other motors made 
on the plan devised by Profs. Ayrton and 
Perry give 1| horse- power, with a weight of 
less than lOOlb. Thus far a general de- 
scription of the line and its stock as it exists : 
it is very short, and can show only one train 
each way ; but it has already demonstrated 
the fact that a cheap and readily constructed 
line of electrical ** permanent way ** can be 
erected which will convey a paying load 
of 15 cwt. on each alternate span of 12()ft., 
or 16} tons per mile, which, at five miles an 
hour for 20 hours, gives 1,850 tons per day. 
It will be seen that there is nothing about 
100 miles an hour in that estimate, and as a 
matter of fact, the arrangements are not 
suited for high speeds; but sufficient has 
been done to show that Telphera»3 will be 
a valuable means of conveymg all kinds of 
goods, produce, manufactures, and minerals 
from outlying districts to factories or towns, 
or to existing railway stations for despatch 
in the usual way. In new colonies, as Prof. 
Jenkin points out, the Telpher lines will 
often be cheaper to make than roads, and 
will transfer goods more cheaply ; in short, 
the Telpher lino will do whatever the wire 
tramway does, and more besides. The steel 
rods used for the existing line are lin. in 
diameter; but a smaller type, with a line 
only gin. in diameter, is in course 
of construction, having smalloi &m\i«, 



any lines extending more than live miles 
from a station; but one station could, of 
course, work any convenient number of lines 
radiating in all directions. Where it is 
necessary to go beyond five iniics, an engine 
station woidd be needed at about every ten 
miles. The company is not yet in a position 
to fit up Telpher lines, because many details, 
such as sidings for loading and marshalling 
trains, have yet to be devised and tested, as 
have the arrangements for governing and 
blocking; but the directing spirits of the 
enterpnsc are convinced of the feasibility 
of their plans, and in a short time will sub- 
mit them for public jjatronage. 

The arrangements we have described are 
obviously unfitted for high sx)eeds, because, 
to mention only one point, the buckets, if 
travelling at a high velocity, would be shot 
up into the air at every support, and 
might not always come down upon the 
line again. The line itself does not 
provide a sufficiently rigid road-bed for the 
passage of even moderate weights at high 
speed ; but it shows that all that is needed 
can be done when it is rec^uired. Thus, 
instead of a mere rod of steel as the rail, with 
a carriage suspended from Vrooved wheels, 
the line for fast traffic would be a practically 
rigid bar of iron, and wheels so arranged 
that they could not by any jpossibility leave 
it, while for passenger traffic it might take 
the form of the letter A in section, the car- 
riage body hanging down on each side, as 
suggested for light railways in moimtain 
districts. There is, in fact, no difficulty in 
devising the requisite mechanical details, 
when uie electrical arrangements are per- 
fected ; it is simply a question of which plan 
is the best, taking into consideration 
economy in construction, durability, and 
efficiency. The method of conveying the 
current above described, is that kiown as 
the series system; but Profs. Ayrton and 
Perry have devised one known as the 
** cross- over parallel,'' in which the insulated 
and uninsulated lines cross one another at 
intervals, and thus furnish insulated and 
iminsulated sections for two lines — the up 
and the down. The governing arrangements 
and the absolute block devised by Profs. 
Ayrton and Perry, have helped to perfect 
the scheme of Telpherage invented by Prof. 
Fleeming Jenkin, whicn he modestiy says 
is not likely to comx)etc with railways or 
injure their traffic. At first the Telpher 
lines will no doubt be used mainly as feeders 
for railways, and as a simple and rapid 
means of conveying articles from one j)art 
of a large works to another ; but they will 
not stop there, for with the growth of the 
parcels ix>st it is not unlikely that the Post- 
office will eventually possi'ss a Telpherage 
system, and become altogether independent 
of the railways. 



A HEW MAaiC-LANTEBH, 

MR. J. B. MEDLANI), of 12, Borough, Lon- 
don Bridge, is introducing a new lantern, 
the lamp of which has no fowor than five wicks 
(an engraving of which wo give) , to which he 
lias given the name of tho " Pentaphane,'* or 
fivefold light. Besides tho im])rovcment in the 
lamj), there are some others not l)eforo met with 
in the ordinary lantern. Ah will be seen, the 
shapo is somewhat diiferent — tho B<iiiar(.> front 
carr}*ing tho objective being an arrangement for 
exhibiting oi)a(iue objects, which has hithorto 
been accomplished by a soixirate piece of appii- 
ratus, the aphcngescope, the use of which neces- 
sitated altecing tho position of the lantern, 
whereas in this case it is effected ahnost moment- 
arily. For exhibiting tmnHparencies, the ob- 
jective is Bcrowod into the bottom flange, shown 
m the engraving, with a can screwed vx \a vt.- 
clude the light wK«ol TvsiN. vc^ >a«fc. 'Y\x^ ^^^^ 
from NXv^ \e«k^ \«cfcw» \iQ.Tvw.^v N^as^ ^^^i^^^ 1^. 

which will probably be Qxlenaea loTXcYWYc^iat lygMXjxa iJ^v^rNa, «^^ ^is^siM*^.*^^'^ 

a mile or so. At preseut t\io c»m-\me!«\a\,^oT^ol^^^\2«i^>^'^r^^ 

pany docs not contemplate ^oTVm^\<^Sxo\V»'^^^^'^'^*^^^ ^^* 
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■hipti whew ipaco ii limited. Thoy aro fitted 
with II full luwrtment of chnuki and tools of cor- 
nuponilin); itrun)^ ; lonf^r beds when loquircd. 
Aian iiutMncu otthevrork, a 24in. whoelorpkle 
oiii Muiilj' bo tuitied by toot-puwer by uso of the 



hgaditock," u it ia luaallv termed, le 
make it* mBudie! (Fig. 25].' 

G«t a piece of lin. round sitol n^d '. 
on thia have two coUan welded out of I i 
rod, and at* diitanee of l}in. betw 
iDsids nt the fint ring bejo^ I^ia. dial 
the end. Outre pop each end, and in 
into which the tMek ccatm wiil i un, c 
hole about ,',in. or lin. dei-p, -a^inj; a 
arcbiincdea.n drill for the piir^Kino 



a th.> 



ti.Irel 



acting in the function of a f;iii.l'- 
point of the dead teatre (fig. 20) win.- 
abaence of tho bole, would grind tin 
end eceentrie (Fig. 37). 

Chuck between deid points, u^in^- tl 

(Fig. 28;, and turn tho end which ii t. 

"■" " igger to Jin. dianiBter. irsf a, to 

ng. iO, tiking a rough cut tiiflt. a: 

a line onp. Then chun-re fnJs, p-jttina 

juat turned into the carrier, a.nil turn th 

that run« in the braaies, the c-j^l^n 

screwed part to dimonaions (Fig. :!■>}. 

— lur borrowed Lithe ■< suituMe fur Krcn 

.vinif tht neeesatry changu wheel.*, i u 

thread of 8 to the inch on the noh-.- of 

drcl, using a tool like Fig. SO. A ihn 

along half a dozen timos will iniji^ir 

;. If, however, no »cr«w-cuttingarrj 

ivHilable, betUr to have thi- min 

chuck-BcrewB cut by a DurhiDist. thi: 

:lca and diet 

low slip the front collar or the nos 
idrel into one of the hole* of a ci- 
(Fig. 31). Put a drill J ,',in. diam.-t-:-r 
ulidc-reat, and drill a hole with it liin. t 
the mandrel no«c : out a Jin. thread with . 
tape, the taper one first, and the stum 

"" w Elo a Bat Jin, wide for the Jr.- 
ri|^r, reaching to within an jin. ^lf Ihi 
and hand the mandrel orer to tht- soiitl 
hardened whore tho point of the back i>-ntt 

For the b.i(.'k centre, tim down .i pin e . 




^^Bifliimiiu- ~-^;^^ 



Irtblo gear. I*y "sing Ihf d.iutilo genr this will 
take » iin. cut oil ii 2in. or aiii. fhiift. The 
treble gfiars arc uned on lari-tT articles up to 
aiin. Tt fl weight of lathe and toold, IJcwt. 



HOW TO MAEB A CHEAP LATHE.- 



KnAdxel 'DbtA.tla. 



to Jin. diameter by 2}in. long-, t.iiH-ri 
which foriL.si the centre to an ant;h' 
theronboiiii-. Screw it about Jin 
then have the pr'-** *■ — ■ ■' 



.-, Bsh.ui !....IX'I 

metal disc^ either cast hrii,. nr 
of piste (Fig. 33) ajin. diamcttT by i:n. 



TN ourlatt T[e\ettomfe«a4».lodtf.\A\nE»yiB-Yi»i6\\iii. diameter. File > keywaj ii 
l*T*dTe«4vtOTlWtMi^*iOTiol&<M&ttTO«.\Vm. V*t>n <*»-.$«»» « rotVt Ai 
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5CALE HALF 3lZfe 



in the other, to give the noceeeaxj taper for the I 
wedge. These pktes will lie let into the hlock 
of hard wood intended for the rigger. Prepare | 
the Btufi to Sin. diameter hj 2jiii. thick in the. 
rough, screw it on the face plate, bote a Jin. 
hole tluongh it, uaing the gouge and the comer 
of a (ride -chisel. Tnmareceeg 2|iTi. diameter to a 
depth equal to Iho thiclmees of one of the diicfl, 
hammer the disc into place, and screw with fin. or 
■h down the wooden hlo 
e it oft the plate, and reci 
bj* the flnished face. Let the Bocond disc 
the other side, keeping the keyway b in line with 
one another, remove from face plato^ drive 
tightly on a mandrel, and tum the two speeds to 
dimenaiona, not forgetting the slight Toiinding 
(Fig. 34). Cut kaywny through the wood from 
plato to plate, Sle a ke^ out of Jin. iron or steel 
rod to diiiienaioDB (Fig. 36], and keyrirgerin 
position . Place in hoadstock, of which £ig. 36 
DOW presents a sectional appearance. 

For the poppet mandrel (Fig. 37_} get a piece 
of thick |in. wrought -iron tubing, 6in. long and 
not lees than H diam. outside— what is known in 
the trade as " hydinnlic pipe " — and instruct 
the smith to weld a ihort bit of Jin. bar, 
about fin. long, into each open end, in 
which to cut the necessary thnada ttx the 
traTening screw, and the dead oentte. In 



drilling up a solid piece of metal, and fitting in 
a nut tot the back screw. When welded, centre 
pop the ends, chack in the dead centres with 
carrier, and turn to a sliding fit with the bore of 
the poppet head, ftemove the poppet centre, 
replace with the cone plate, and drill at one end a 
fin. tappins- hole for the dead centre, then re- 
chucldng, drill at the end opposite a ^in. tapping 
hole for the truversing screw. Remove from 
lathe and cut the screws. 

Make a slot in the mandrel iin. long by ^in 
wide by Ain. deep (Fig. 37, a, a) for the tight- 
ening screw. To cut the slot, get a cold chisel ^in. 
wide, keep it sharp, and chip as near to size as 
possible, just cleaning a little with the point of a 
me afterwards ; but the revolving cutter of a 
slotting machine, if at our service, would almost 
run it out while we are talking about it. 

For the traversing screw, get a piece of Iin. 
rod Gf long, have a collar l^in. diam. by {in. 
thick, welded on at a distance of 3|in. from one 
end. Turn in lathe to dimensions (Fig. 38), try- 
ing the collar in the corresponding reoess in the 
poppet to got an easy fit, and keeping it just a 
shade thinner than its recess is deep, so that it 
may not run tightly when the back plate ia 
screwed on. The screw mav then be cot either 



1 Oie lathe 



with stoolc and diet. If the 
id, care should be taken to keep the 
withUis azisof thef 



For the back plate (Fig. 39) make adiioof 
wrought iron or brass, ) jin. dia. by Jin. thick, 
drill a }in. hole through its centre, and thrae 
holes in a diameter of l]in. to take three small 
f^in. screws. Slip this over the end of the ll*- 
ver«Ing screw, thrust the screw collar into iti 
recess m the poppet, and mark three holes with 
a scriber point on the back of the poppet, corre- 
n>ooding with those just drilled in the plate. 
Centra pop, drill Jin. deep, and tap these three 
poppet holes with aoj convenient tap about Ain- 
ID mameter. If you have a screwplate, one of 
tho taper taps oE the set will do for entering, and 
you can either make, or get a fitter friend to 
make for yoa, a stump tap cut with the same 
thread to finish with, tiet some lock sotem, 
mushroom -headed, such as carpenters uae, cut 
them ofE Jin. from the bottom of the head and 
screw with plate, so that they will fit the tapped 
holes (Fig. 40). 

Now bore the hand wheel to Jin., slip the diso 
over the end of the traversing screw, then the 
band wheel against the disc, followed by a 
tightening nut. Then drill a V'^in. hole through 
boas of wheel and spindle, and drive in a bit of 
steal wire — or, neater still, tap a Ain. set sonw 
tiuough one side of the boss into the spindle 
(Kg. U). 

vor the dead centra ffit a ^iei:^^ <A ^s- *"^. 
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Tbo port A simply indlcal<>a a Eurptus L i.^:!. .-.; 
the attiicbmi-nl o£ the cairii-r, and is i.al uti '-■:. 
lemovol from tho Inthe. Scrtiw with Jin. Jii b, 
chuck in a lilotkot hardwood, iind file the cpntru 
to a nicp point in thn luthf, giving it afturwunls 
to the amith to hardtn. 

Make a ret scruw to dimensions (Fig. 43) for 
tightening thu mandrel. Put in the mandrel, 
moko tlie ttavening xrev lake into it, screw thc 
baekplute in place, alao tht: Imnd wheel und 
Ughtening nut, Hnd run the mHiidrel baeliwards 
■nd forwHrda with oil sevenU tiatvs till it goea 
eaailf. Tho poppet, now in section, bus the 
jippoarancc of Fig'. H. 

Ilave a amall forgiDg made (or the tightening 



Plot, Huxley aaJd he eould not bat think that thia 

u not a matured work of Ur. Darwin'a. but con- 

nated almply of a ceriea of nntoa made for his own use 

Dutnf UiuminienBeDtoreBofiufonniLlionwbichhchad 

acquire)), and which he intcndi'd to digoat and 

brui)- iuti) complete harmony with hi> neat jcbcme 

"■ ^Uiahcii in "The tirigin of Spcciea." rrof. 

iley would not have boon •orry had tho paper 

a left in the unfiniihed, unpublished state in 

cb Mr. Darwin left it. Ithad added nothing to 

ideas which already obtained on tho 



lARWIH'S ESSAY OIT IH8TIWCT- 

THEeo-called "poathuDiouB" easay of tbclnto 
Chorlci Darwin, which it appears was writtco 
thirty years ago, na> read at tho recent meeting of 
the Lmnean iiociety by Mr. G. J. Itomonea, in 
-whoee torthcominR work on the " Mental Evolutiou 
of Animals'' itwill form an appoodii. The essay 
WM, it aecma.peuned byMr. Darwin 



nuged under tho several topics to which : 

Under the head of migration tho main points with 
irhich Darwin is concerned are— (l)That iadilfer- 
ent kinds oC birds there ia a perfect aBriea. from 
Hums which occoiionally or leguhuly shift thoir 
quaiters within tho same country to thoeo which 
periodically pasa to far distant countriea; p) the 
tome apeciei oft«u migrates in one country, and is 
stationary in onolhor, or dlRerent individuals of tho 
lame species in the some country ore migratory or 
itationoiy ; (T)) the migratory inatinct ia mode up of 
two very distinct factors — viz., an impulse 
totravel perioJically and a faculty of knowing the 
direction m which to travel ; (4] aavogc man showa 
a eenao of direction which may he anologoui to 
that shown by migratoi- -------- '-' --■^-i- 



havine truly n 
specisily pron 
Spanish aheep. 



ord of birds or domestic animals 
gratory tnatiDCts— a fact whirh is 
unced in the coso of a bleed of 
>eingthe data^ aubatanliatcd 
, 1 number of facts, Tic. Darwin proceeds to 
conaider the problem of the origin of the migratory 
inatinct. Thia theory is that the auceatora of 
migmtory animals were annually driven, by cold or 
want oftood,totraTel slowly southwards, and that in 
time this ooiajiulsry travelliug would become nn 
instinctive paaaion, aa in the caao of the Spanish 
iheep. Inthocaau of birds tho winga would ho 

gmeratioiis tho land over which they dew in thoir 
annual jonmeyswereto becomesloWly eubmerged. 
the line of flight would remain unaltered, and thus 
we should have the state of things which we now 
perceive— vii., migratory birds flying over n-iile 
stretches of ocean. In regard to instinctive fear, an 
occumtdation of facta are given to abowthattbo 
tear of man has alivaj-s first to bo acquired in a 
rtate of nature, and that ondor domesIJcatioD it ia 
merely lost again. The feigning dcatli of inaocls 
and spiders ia ahown to bo merely an instinct of 
mmuning motionloaa, and therefore inconepicu- 
on«, in the preaence of danger, there being thus no 
Idn of death or of its oimilation on the port of the 
■■"'""I A. great array of facta is given to sbov 
tbat the inatinct of nest-buildiug ia subject to 
Tuialiona, bothon the port of theindiddualaaud, 
in Uia course of time, on that of species. Hence it 
ia u^od, " If it bo admitted (hat the nesta of each 
binl, wherever phicod, and howei-nr cQn»tnirtinl. 
be good for that tpeciea under ita a 
lih, and if the netting instinct 
little when a bird is placed under new couaiiious, 
oitd the varieties Ban be inherilad. of which there 
can be little doubt, the natural aoloctiou in the 
conno of ages might modify and perfect almost to 
any degree the neat of a bird in comporiaon with 
that of its progenitora.'' Applying a eimilar claaa 
of eotunde rations to those as to the uest^ of birds, 
Mr. Dawin shows that variatioua of iuatinct have 
ooeniredin rats, which nowaniformly inhabit roofs 
of hoDtea instead of huUov treei^. .^c : in tho 
hymnas of South Africa having ceased lo make 
boROWB, and so on. He also ahows how tho lodge 
of the heaver might have been dovtloiud out of 
•neha habitation aa iamade by the musk rat. After 
■rddocing severally uuoeoal itrikiug instances of 
Tiriation of instincts, Mr. Darwiu observes :—" As 
there Is often mucli dilEculty in imaginlug how an in- 
(tioct could first have arisen, it may be wortli while 
to ^ve a few, out of many, casee of occasional and 
1 _ ,.:. 1 ! .1. ^„Q(jt ^ conaidered aa regular 






dready ol 
and tl 
: of so unblown, 
a character aa 



grouped togelher i 
knewof noaubjec 



help ( 

eyalrei , 
of tho extraordinary pbcnomeua which had 

" togelher under the name of inatinct. He 
no aubject more inl«restiue than this, from 
bearing upon the intellectual phenomena of the 
_„her animoU, man in particular. Any diacuaainn 
of this aubject from Mr, Darwin would have been 

Erofound and valuable, and would havo thrown 
gilt on one of tho groateat chapters of scientific 
'nquiry; bat the paper was simply a aeries of 
ntomenla. many of which were familiar to most 
I them, and many cases were liiflicult to reconcile 
witii the view of creatiou, or tbo world of life, 
whiflh was a phrase he pref errod which proceeded 
upon the hypoUi<aia|of uao either iudiviJual or iperinl . 
In regard to some'of these it might be aoid that 
lot a dearer illuatration of the view that 
was not conatmcted upon auy plan 
which did, up^n any atteutive conaidoration, pro- 
duce amiable fctliuea in tbo breast of tbo philou- 
tbropiat. The world waa hard, full of struggle and 
~ io : it waa a world in which the weakest went to 
) wall ; where there waa a waate of life and 
suffering abaolutely incommeusurable with the 
lults obtained. Mr. Darwin wiuld, no doubt, 
careful coueideiatieu have modified may of the 
jws expreaaod in the paper — -i >- . __.i.__. __....., 
thatin-'' " ' ' ' - ' 

Frof. AUman expresaod the opinion that the 
great value of the paper lay in the tact that the 
different coses of iustuict mentianed in it had been 
accepted by Mr. Darwin from observations of his 
ownand othetn. Thov knew bia judpnent aud 
skill in observation, and what a truthful record he 
mode of hta observatioua ; they might, therefore, 
accept without hesitation both the iuatances noted 
in the paper which were the reault of Mr, Darwiu's 
abserv,itions and also of those which be hud ac- 

S'sd from others, 
r. A. K. Wallace aaid there was, to his mind, a 
onsidorubte amount of obscurity about what was 
eally meant by instinct. It included a considerablo 

of muscular and nervous oo- ordination, and in 
other cases simply the leaulta of obaervationa and 
eiperience. Keferriug to tho supposed inatinct 
guiding the migration of birds, he sold the present 
' facts tended to show that there was no such 
it all, but rather led to the belief that this 
on was one of the meani of getting rid of 
— loua surplus ofhird population, - -' ■■- ' 
. __._,_, ., jj^ _ 

lighthf 

and Heligoland, that of tbo vast numbers of birds 
which sought to pass from one region to another 
only a amall proportion survived. 

Prof. Kay Lankesler wished to know whether 
iAx. Wallace abandoned the supposition of instinct 
altogether. He thought tliora were many 
instancea which might be adduced wUch could uot 
ho accounted for on the tbeorr of obaervation or of 
having learnt from othera. and referred especially to 
-ertainbabitaofthccaddiEllyinauppDrtofhiBcouten 
ion. H^asked, also, w' ■ ' ■ -^ ... 

go to tho west and not 

Theae things reiiuiro__ _ ._ „ _. 

must not draw any conctusiou from what had been 



FEAME FOB PEINIISO LASTEEH 
SLIDES- 

TO print transparencies for tho lantern by con- 
tact when the negative ia of a arger size 
than the picture required neccaaitatoa some aj>eciai 
kind of printing trauie, if the negative is to bo kept 
free from Bcrutches. Tho following may be aimply 
made, and will be found a great couvonienoo whe~ 
a number of picturea are required alike : — Take 
ordinary printing frame, say a I'i by 10, ni the kind 
inado to use without a plate-glaas in front, and in 
the rebate whire tlie negative is uiually jilaced 
fasten, with stripa of paiH^r all round the eilgei. ^ 
piece of very flat gUsa i turn the fiamu over, ai .. 
on tho other sidn of the gla^a fnateu a mnfik of 



ir.ip'c or cardboard having an oponing 31 by ajia. 
iiiictly in the centre. Now, in place of the ordin- 
ary hinged back, make a frame of the a&nie aiic and 
thickness, with an opening in the centre abont 6 by 
iin., and cover all over one side, witJi the ezuptmi 
of the opening, with a piece of velvet. This frame, 
■len phiced m poaition, will bo hold by the wpmp 
jt originally beld tho hinge bock. To complete 
3 arrangement, cut out a piece of dry mikhogany 
inch tldck, and amctly G by iin., to accnrotelj 
the opening in velvet -covered booid, "nd om this 
block draw a aquaro 3] by :(lin. exactly c«aitrsL 
At one end of this square glue down a very lUn 

Blip of hard wood-tbat is " - ■^' *v._ .i. 

glass plates ta "■ - — -" -■ 



Into thia mortier 






sixteenth of ai 
liece of wood SJ by 1 by lia. '■Jo «) "■" ■»» 

„. i piece glno a einular atnp of hard woodto' 

that placed on the end of thu block only, projecting 
■ " ' \ each end, and on the other aide acrew 
liece sn that it can bo removed. Place 
the mortice and acrew on the back slip 
here will then he left a apace of half an 
end. just room to put a piece of bcot 
ipring, sufficiently strong to clip the 3^ 
plato in position. The sides of tho block may be 
rebated down half on inch at the 3J line to allow 
lb and finger to adjust the ploto in eisrt 
position. To complete tho frame, plaM the 
block iu tho opening of velvet boaid, and uran^ 
irdinary brass pressure fiuue spring to keep it 
in position. For use, take the frame, remove the 
board, and adjust the part of negative leqniied 
ivet tbo 3t opening, then place over the Tclv^- 
:overed board, and fasten down the ^tingi. The 
\\ plate ia now clipped in the block, and dropped 
carefully into tho opening over the negatfre. and 
-ifter eipoBure is lifted out iu tha aame way. so that 
i.ny number of eipoeures may be mode exactly 
egislcrcd in the same position, witbont the ehannwi 
if injury to the negative which often oocnn nnlns 
lome such arrangement is adopted. 



USEFUL AND BCIEVTIFZC H0TX8- 

I.xibiicattnK OUa.— Acoarikg to a Oennoa 

technical journal, the manuhctoie of maohnw rate 
ia simple and verj- caaily emiad out. Any fine 

drying oil can, after nllmng and pnrdying, 

edaa a lubricating matariiL CotlDn nl taksB 
flrat place among all the fatty oils, and hut lot 

_^..I^ 1.11 1 1 -,|nl-l. n 



re frequently 
dish ou. Ice., 



price would be employed m 
thau it is. Foppy oil, croton oil, n 

ipomtively httlo used. Seaame ou, bubuuu 
tb'uut oil, and rape txl are better fitted 
preparation of machine oils, and the last 



aulphuric ncid, 
lye, potassium 
employed. Au 



Vari- 

aatiaf actory methods of refining it 
lyed— for example, those in whieh 
>xide of line, oxide of lead, potaah 
>iehromate. and mlpboric acid an 
oil almost as clear and transpoicnt 

aed in tho following manner: 1001b. 

rape ail aro heated to 167 ' Fahr., and washed witt 
31b, of potash lye of 30' B. : after about 10 to li 
hours the oil ia tranafarred to a daaii vat, left to 
cool down to 116'— W Fahr., stirred and mixed 
with a solution of lib. potasaium bichmmate. Itlh, 
hot water, and l^b. of sulphuric add (2f B). 
The mixture is then washed with a sufliciency of 
hot Walter, loft to stand for some hours, and the 
purified oil ia filtered olT from the impuritisa 
]iresent. An eicelleut machine oil ooniiita of SO 
narta of rape oil mixed with 100 parts of mineral 
lubricating oil. 

Freserviiic Troa Sur&cei from Oxidation. 
— Pulverulaut lino is mixed with oil and a dryer, 
aud tho mixture ii applied with a brush. For 



claimed, will allord a sure protection against both 
tbo atmosphere and sea water. A good fonnnla 
for tliia zinc paint is the following : Zina in powder, 
IS parts ; oil, 71 parts; driers. 2parts. The mixture 
should bo prepared freshly, ond only so much mode 
as is required for the time. The dnc coating 
imparts to the iron a stoel-grey colour, and do«« 
not interfere with the application of anothercoatof 

TiiE owners of the railroad up Oreen Mountain 
on tlie Mt, Desert in Maine, C,S.. propose building 
an electric railroad for anmmer pleaaura travel (m 
the island from Bar Hoihour to Eagle Lake, wboe 
connection will he made with the steamboat rnnning 
across the hike to the torminua of the Green Moun- 
tain Road. The distance is three nilea. 
At the Swiss Congress recentiy su 
iliacuss the subject of the Tatent I^w, 
wcrepaaaed, by 110 vote* to G2, recom 
Government to adopt some meaniie for the pi 
tion of iuventiona. No opnoei Hno vn> oflti 
.t.b«mtiod>u.tioDOf a"TrwlellMh".l»V,. . 



Dho. 14, 16U8. 
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SCIENTI FIC SO CIETIES. 

BOTAL MICROSCOPICAL SOOIETT- 

THE Mcond niwliuB of [he BesHion o( the above 
society iras held ou tho 14th ult. at Smg't 
College, Stmtid; tho Preeident, Prof. P. Uarfio 
Dimcan, F.K.S., in the chair. 

Hr. StBwnrt eihihited hia aimplo nofoty-itage, a 
Kuall contrivance intended to remedy a wont which 
he had often felt of iome simple method of ptC' 
Tenting slideB from being broten h}- caj^leaa focus- 
ting down upi^n them during cliua demonstrations. 
Haviug froquf-utly lost valuable slides in this waj, 
he hail thoufltit of a simple nUn which Mr. Cuitiea 
h&d c&rried out for him, iLnd which be desi^bed to 
the meeting by moa.nii of a dnwing on the black- 
board. It cousistetl ol u piece of wood tho size and 
Uuckneu o( an ordinary glasa filide. wilh a hole in 



Of wood two amnll at 



en of the ili] 
a thin strip o£ braaa i 



so OTeriiaDgiug 

rnbbeT riogi »'eie then poised 

suspended in a, kind of 
denied to protect was placed. If, then, theobji 
IS brought down upon the 



iu poised over these projecting 
iways to the slide, and on tbeae, 



^ , .■ gla 

mdiarabber yielded to the preasuie, and the object 
wu UTed from deatructioD. He was aware {hat 
there were other safety-atagea in lue, but thought 
this supplied a, want which had been felt for aome- 
thioK quite inexpensive, and yet perfectly efficient 
foi^boe purpose. 

r. Antbonj said he had for the last 30 years, in 



jlide slightly projected beyond the edge- 
high power waa used, all that was necessary was to 
tilt the sUde with the finger, and it could be at once 
ielt or heard when the objectire came in contact 
with it whilat focuBsiog down. Ttoaahad sonjewbat 
improved uuon this plan b^ havinj; a, very thin 
plate made, by means of which the slide could be 

The President said there wu no doubt that in 
eihibitiag objects to a clasi of medical rtudenta 
■omethiug of thia kind was very necessary : and ai 
they were not particularlv careful or enperienced, 
tiie plan of tilting the slides was not of so much 
OH : but he thought the admirable little plan do- 
uite met the difliculty, 
I say that he had some 
which he hod never veo lured to show because 
of the danger of getting thtm broken 
One idea which appeared to be useful 
a pieoe of cork titled on the slide, so that the 
shoulder of the frout of the objective ■ 
in contact with it l»fore it touched the 

Dr. Matthews said he had much felt the want of 






uething of this kind, for i 



it fiomanv particularc 



anv 

his port, but from inadv . 

scope bfiug shaded and the lamp turned down, 
that he was almoat in the dark at the tune the 
accideat occurred. 



■laimod 

for their devices far greater practical utility thai 
they really possessed. It had been snggeetcd som< 
time ai;o that the use of a safety~staj;e secured 
practical immunity from breakage of slides, how- 
ever abort might bo tho working diitooce of tho 
objective. Without doubt, so long as tho operator 
limited himself to illuminating the object by the 
mirror or equivalent means, the aafety -stage would 
protect the slide during careless focussing, or from 
ujury by accidental concussioii of the eyepiece. 
Sut when bigb powers were in use, just when the 
■ifety-itajre might appear to be of service, a new- 
factor had to be conaiderfid— in the majority of 
cases it became necessary to use some form of con- 
denser, which had generally to bo nicked up in 
contact, or very nearly in contact, with the base of 
the slide. The slide was thus in danger of being 
squeezed Iwtween the objective and the condenser, 
and this applied equally whether tho aafefy-stoge 
were used or cot. In such a caBe,the action of the 
safety-stage was practically nil as regarded the 

Srotoction of the sbde. As be understood Mr. 
tewart's intention in daviaiog bis new form of 
Bofety-slage, its use was eipocted to l>e limited to 
class demonstrations wbeis sub-stage oondensera 
would not be applied, and where the students were 
only too apt to regard the breakage of a slide as of 
no moment. With that purpose in view, he thought 
Ur. Stewart hod hit upon a very simple and 
Affective device. 

Ur. Stewart said it was intended entirely for 
rough purposes when exhibiting slides to students 
and others who were not very eoreful in such 



whom OUT such contrivaoce was superQuous. 
Dr. Coffia said that he bad employed a similai 

of a piece of brass wire beat iutu a folk somewhat 
wider than the slide, the two ends of which 
bent back again, and across which the two ii 
rubber hanSa were stretched. 

Tho President inquired if any Fellow hod tried 
la meet the dlfliculty which Mr. Mayall bad meo- 
tioned with regard to the condenser ': Perhaps a 
piece of brass projecting so as to catch on the 
shoulder of the objective might answer tho purpaso. 

Mr. Watson's nose-pioce adapter and those of 
Dr. Matthews were eihibiled by Mr. Crisp. 

Dr. Matthews, in reply lo a question aa to the 
firmness with which his adapter would hold on ob- 

Ctive. said that, as a proof of how firmly this 
d of connection would grip, ho might say that a 
lin. bolt could be acrewej in a latbo at one opera- 
tion in u chuck which waB only fitted to the head 
stock by a coned joint. 

Mr. Xugpen thought that in tho case of the 

chuck the screw pressed strcngly against it during 
the 0|>eratiau, aiid that this pressuro of course '~ 
creased the cobesiou of the surfaces ; but ir. ._ . 
case of on objective there would not only lie no 
such presaure, but the weight would act the other 
way. 

Dr. Anthony inquired if ODy provisinn was made 
as regarded tho ceutting of the objective, 
posing that it was interfmed with, by this mode of 



Ur. Ingpen said that coning was the nearest ap- 
proach to perfect centring that could be obtained. 

Dr. Matthews said that all objectives were open 
to the difficulty of centring b^usa each had its 
own centre, and no two of them were alike. To 
get accuracy they must be fitted to tho instrument 
on which they were to be used. Those which were 
ooned were no worse iu this respect than others ; 
possibly Ihey were better. 

Prof. Abtie's analyser was explained by Mr. J. 
Uayall, jun., by means of a blackboard diagram. 

Ml. J. Mayall, jun., exhibited and described a 
pocket lens of lin. focus un a new formula by Dr. 
Schroder. 



of comparing a 

of Dr. Schruder, and the Utter was superior both 
as regarded length of working diatancu and 
perfect achroniatism. 

Mr. C. Back remarked that the working distance 
of the new lens was nearly an inch. 

Mr. Cnsp read a paper " On Optical Tube 
Length : an Unconaidered Element in the Theory of 
the Microscope." 

Dr. Anthony said that the important point to 
ascertain in future was the value of ^ or the "opti- 
cal tube length," and he thought this was a matter 
which might be easily got at . 

The Pnaident said it followed from tho papec 
that in consequeoce of the variation iu the optical 
length, they could not formulate any table of mag- 
nifying powers which would he of general aervioo 
The data for a correct table must be obtained by 
actual meBsurementi of the focal lengths of tbt 
objectives and eyepieoea employed. 

Prof. Abbe'a paper " Ou the Helation of Aner. 
tura to Power," Part III., was road by Mr. Cnip. 
Mr. J. ilayi.ll. jun,, said he could not agree with 
the statement contained iu Prof, Abhu's paper- 
that eyepiece power beyond six or cightdiameturs 
was of httle or ub service. He thought Prof. 
Ablie hod fixed upon too low a limit. In viewing 
double stars, tor instance, with a Bno telescopo, it 
waa ungueslionable that eyepiece power far beyond 
oil or eight diameters was of service, for it was iu 
everyone's experience who had used such an instru- 
ment, that eyepiece pov 

many cases, required Ml 

discetnod. So also with the 

fact that, with a deep eyepiece — and by adcepeyo< 

' e he meant a power of 10 to V) diameters- 

ij images, such as the resolution of Noliart'i 

i or tiio finest diatoms, were rendered vivihh 

which could not be seen withouD of less depth. Hi 
□ight mention, too. that this point could hardly 
yeiba said to have been settled by theory, for, in 
diicusaiug tho subject recently with M.Prazmowski, 
of Paria, than wliom he did not know a higher 
auUioiity, that gentleman stated that not only did 
he regniTl the question of the useful limit of eye- 
piece jiower a> atdl an open one ; but be also 
considered the absolute relation of the aperture to 
Uio resolving power required tho confirmation of 

^3riment before he could give it his uuqiialilicd 
Esioii. Uc (Mr. M.} might safely bracket Dr. 
hroder's authority with toat o( M. Praamowaki, 
between whom these subjects had been discussed 
ity time during 'I'd years post. Dr. Scbriider con- 
idered tbo questions still open, and he was actually 
engaged in computing a formula tor an eyepiooo 
for the microacoiie to give W diumclers ; whilst, 
rilh regard to the limit of resolving power of 

ibjeetivee of a given aperture, he coivtiAei«& Va« ,--c- 

tbiorytooiasam^nbtbiWKmali <ny ds&iutaUim.vtiunB, 



. Mayall though! ho might 
LCe of English and American 
general, in proof that eyepiece 
1-J--B1 iiki uvjuuu the limit assigned by Proi. Abbe 
—silt or eight diameters —was of service in bringing 
to view rmcrOBcopical details which could not be 
seen with less eyepiece power. From his own 
experience in testing some of the Snest jbjectina 
hitherto made, he waa bound to say the useiot eye- 
piece power was very much a c)U08tiou of the rail 
perfection of formula and workmanship of tbe 



Id emphatically B 

in made. Every i 



the remarks which had been made. Every micro- 
acopist knew by experience which of his iJattery of 
cyepieeea suited his purpose the beat, according as 
be wanted to see the relative position of the 
I>arts of a atnieture, and it he wished to 
see through several planes he would go oa 
using his syenieoea until his objective "krota 
down"; but if they had an objective which would 
bear the deeper eyepieces, C, D, and so on, thsy 
knew that they were able to get a great power of 
a«>aration, and then found that there were thousand* 
at lines which could not be appreciated before, 
because they were not grasped by the eyepiece. 

The meehng was then adjourned to the I2th inst. 

The following exhibits were mode : — 

Mr. 0. Beck exhibited "Beck's Pathob^ioal 
Microscope and Condonaer." 

Mr. Cnsp eihihited (1) Microscope made bj the 
"Societe uenevoise pour la Construetioa d'ln- 
alruments de Physique," a movable table tor draw- 
ing with the Camera Lucida : (2) Swift and Sou** 
Pocket Microscope ; (3] Harris's Pocket Microsoopa ; 
(i) Zeiss's Micrometer Gyepteco : (-^) Millar's Mill* 
iple Stage-plate ; (i^ Bausch and I.omh Opiieal 
Jo.'a Compri w. ^ , .-. ., ^.. c 

Mr. Curt 
Apparatus. 



WE3TEBS MICROSCOPICAL CLTTB- 

THIS club held its usual monthly meeting on 
Deo, 3rd, at the house of Dr. B. Thompson 
Lowne, F.L.S. The subject for illustration was 

''The Microscopical Structure of EySs," r 

especially tho wonderful "compouna" Bye 

they are called, which are found in insects, a — ' 

(crabs, lobsters, spiders, &c.}, and otiier m 

of the order Actbropoda. When it ' " 

mind that eo -■- * "-- ' — ' '- 









the dngon-fiy to at least 35,000 separate Lnuea, it 
will bo seen that sooie interesting questions arise 
as to the kind of picture which is presented to the 
posaesaor of this astonishing plurality of visual 
organs, the chief problem bein^ whether or not the 
picture presented to the insect is a multiplication of 
the objects of visions corrwponding to the number 
of the lenses in each eye. 1^ illusoate this part o( 
the subject, the host gave some interestiii| 
demonstrations of the views he has sot forth in a 
paper contributed to the Royal Society. The 
specimens exhibited by Dr. Lovrae and othei 
membats were curious aud interesting. Different 
stages in the development o( the compound eye 
were exhibited, tho earlier structure in the pupa of % 
moth, and of tho more advanced and perfect insect, 
being among them. Microscopes were brought by 
Ueasrs. E. Bartlctt, L.D.S., J. DoUeymore, B.Sc, 
J. W. Groves, F.R.M.S., G. Karop. M.H.C.S. S. 
P. Moore, LL.B.. E. M. Kelson, H. V. Tebba, and 
A. W. Stokes, t.C.S. Among tho objects ex- 
hibited were sections of eyes of dragonfiy, blowSy, 
"Jumping spider, "and a ny of the species Syrphus. 
Pawing from the compound eye of insects, thera 
were specimens of the eye of molluscs or ahellBsh, 
which have their eyes on their backs and othet 
parts of their bodies, developing them in the most 
sporadic manner. It -was mentioned that ths 
common scallop of the fishmongers' shops has no lua 
than ninety soparate eyes along tho fringe of it! 
"mantle," aud a case was mentioned in whicha 
moUuBC which is prayed upon from above by a flak 
baa (according to Semper) developed eyes on ill 
back as a precautiou a^taiost such enemies. IJiS 
cornea and retina of frog, together with the stellata 
pigment of the human choroid, variously stained, 
were also shown. Mr. W. J. Millas, F.K.C.S., 
brought some exceedingly inlerealing sections of tha 
human eye in various forma of disease. 



THE AHATEUE HECHAJTICAL 
SOCIETT- 

THE annual convcrsa/ione of the Amat«Ql 
Mochanical Society took place on Wednesd4y, 
tho oth iiist., at the Gallery of the Society of 
British Artists, in Sulfalk-atreet, PaU Mall. A 
e number of members and their friend* at' 
led, and in addition to tho work shown by them, 
there was on unusually good display of prafesaional 
Inhibits. Amougst the amateurs Genual Clarke, 
?.B., brought a beautifully executed cue and.™ " 
n ivorj', which wavftii^ »a(uiBi.r' -.-=-—»__ 
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used to 
llutsnuions of 

i.>Itxftpffel*t 

Ur. Iiivudr h^d an cUiplognpli, 
ro s&cv :h« oiiection of 




i pncCk'^Z iemcBSSruica oi the 47th pro- 
of :be Fins Bix>k ci Eziclid. and other 
k»I c::r!ic«i::iT» . L\>ii»«l Sttiid«mui, an in- 
CL-cs-.^riac«. issczided. w belicTv, for the 
L^bk := :hf» sLftp» ^>f m snail box, from 
ivTce ^^■^'^■'j a ;oi< cud could obtain it 
tii^-c '-^ a ^Kar— anj c-ther coin being 
reczirud lo the'ovner without the 
tlbe u«e of oelluI(»d for 
the oolonr 
the character of 
an amateur 



•>«. 



.J 



».f ; 



:c -^^^g^-f^-*-^ a: a glance the 
Lr. S«Ti rr:Tcd the ahilitr of 



EaU ^Tia=.r:t«4 ci bnja and iron in exoel- 
t ^T 3M&S4 :f Fietchi 



er's ^as fumaoe and 

Hkk— :Lc vlcle cct£t weighing but a few 

ZT csher gentlemen gare eridence 

:; Xbire :r jBM succMifnlljr mastered the 

ei z£ '^•^•^^'■•'"*' manxpulatian 

Xun Hcitapffel 

i&rr; KLKt>3i of their 



SCIENTIFIG NEWS. 



-•-•-•- 



*\l 



fcc ui: » 



HTTHE great comet of 1882 does not seem to have 
X been observed lately, and it is doubtful if 
any ** position** has been estimated lator than 
that for May 26 last, at Cordoba, where the 
comet was also detected on June 1 . So lengthened 
a period of observation ought to enable the period 
of the comet to be calciuated with more than 
usual accuracy, but at present Fabritius makes 
it 323 years, and Kreutz 843 years, the former 
being most probably the nearest. 

In his address as President of the Royal 
Society, Prof. Huxley, speaking of Sir W. 
Siemens, said that *' hajrdly anv living man so 
thoroughly combined an esi^nsive knowledge of 
scientific principles, with the power of applying 
them in a conmiercially successful manner ; and 
I that the value of his numerous inventions must 
mad C ^SS*"^ I ^ measured, nOt merely by the extent to which 
bean^^ woriT ^^ ^^® increased the wealth and convenience 
c a -iwirf^d »==: KRw-cntsing lathe a °' mankind, but by the favourable reaction on 
fiecr'ft ^•v^T^rr^isde lest, and a complete i ^^ progress of pure science which they, like all 
KS :f y^ ^w tlT vLole. by clever pacmg, such inventions, have exerted, and will continually 
i L.-=iff =. tt.i irawoi bsneath. The sUde- ^exert.** 

"'''*■ ^^vt^^y™^* ' Owing to increasing age, Prof. Owen has ro- 

4 _ ?^ri??^?f}!!!5!^ signed the post of superintendent of the Natural 

?^.^lr:"s!-i^r*^5^A^^^o7S^ i&etoTj department of the British Museum, 
^— "1**^^^ afazjs dCiier cz a pair oz nops . ..«''. ^ ^ ^^ •^t_ ^ 3* .• ^< • 

t r^T^Si loralkl to the mamdide thus . ^">cn he has held with much distinction for 
j-yV -^^ £-=jT Iscng tU^'i generally in more than a quarter of a century. 

f-5^ -'^'TH \ T5^-T?.^*»)^f 22^1 ' Prof. Sylvester, it is said, is about to return 
:^-BC- iz-i lAvrrjg ir ac^iisicn to the usual ^^v a ^ • aj m v 

«« fc=. ±sv=s.^ dtvice frr the equal ^ ^^^ country, having accepted a professorship 

■jd tire ^Zs^Kr-t, zfcenary acJTaict for all . »* Oxford. 

ci V :^^*^'*r?. *r^ ?^ furfacea produced Besides the extraordinary phenomena witnessed 
^'"^••-^7 " -J^ C^^i ^**^^^ri"^*" . during sunset and sunrise lately, wo learn that a 
T -£ xzms yr-M. -» ZAi a case ruU ol ex- ^^ ^^^ moon was seen last week. The sky was 
r'iM "-iii»T-'i zz * - _ y^ — y ▼iizh Memed to have a j ^■l • j 

■^ . *. ^^^ ^^^Py g red and the moon aquamarine on one occasion ; and 



According to the Timetf though the dust of 
the dead mountains could not subjugate the sun 
in its strength, it has had force to '* prolong its 
setting ** and to determine the tone of the after- 
glow. 

Referring to a paragraph in our Scientific 
News {p. 279), Dr. R. A. Hayes, physician to 
Dr. Steevens* Hospital, Dublin, sends us a 
brochure containing four microphotographs taken 
bv him to illustrute Dr. Stack's paper on re- 



sri '■— 



u 
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which we noticed ^^ another, the sky was orange and the moon a 
ceztti of which P^i^'ct sapphire blue, which we suppose means a 
s moderate price , deep bluo. 
M«Mn. Cnuzchilli 
lerxan tccls, the 
LZti axinZiZina zi which are now too 
,; aifttti "» m t '7' ' O ' T and the Aluminium 
_az,t' t^^SziStd. a Lumber of 
nil zi t!*a; r^w'aL-.j. :Le eclcar of which 
itt thfc: li EJT*7 . :: 3 laad la tczn well, to 1 
fc^ i-je LAik L'JZ. ' g i f :r nchts, railway 
t aicc-JADfliM. ^-.iija. a&a ether articles 
frecoiBL irzrz, y.TT-jKX. is an advantage. . 
iTTTr i^ Tj''~'rr,r'.x. ci the Sxiety 
* —TIFT dfrriThScc ''""f waCj. and proved 

^'jX wholly p*^z^tation and tratisplantation of teeth. The 

Ric 2L bi=.=&=k:c. :f si* rv.:z3 w^v*«?^i photompha are printA.-d in colour ly the Wood- 

» ol^OAiL Iz, hi^niic til iL'Mt whose bury Co., to represent the staining of the sections, 

.V zL^z.tLzzdAy we and are good examples of the skill of the photo- 

Epa=.v sa I^wis Pelly. Sir grapher, and of the ^-alue of such photographs 

** ■ "* ii-A-. Iie:it.-CoIcnel in illustrating papers of the kind. 
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e £eT. S. B. BuzEaby. 

:=. iz.i zzjks.r cthen. 

Mr. H'^tL M.P., and 
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At a visit recently paid to the Ben Nevis 
Observatcry, the observer and his assistants were 
found in excellent spirits, and ** quite at home.** 
' The visitors had to cut a path through the snow 
in parts, and on the summit found it six feet deep 
on the levels. 



a third 
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The Scottish ^leteorological Society will shortly 

of the puVlish the observations of Messrs. Herdman, 

for IVrddari, and Hoyle, on the fisheries at Loch 

Fyne. Eyemouth, and Peterhead, together with 

fzriched : the resui'tf of Mr. Norman's inv^igations as to 

'^'^7^ ** ; the f '>yi of fishes in the Scottish lochs. 

' * The inv^rntor of the hot blast, Mr. J. B. 

** '"-^ .*"-_' ^'*^-*p*^*7?'-^^ ='T'^\*^^^** Nei^soc, has now a monument to his memorv, 
. :? _? ^.^1.-.=.^ .r -; jvi '.i^i* •-*- tiffj ^^^ j^ ^^^^ erected by his son on Barsto- 

brick Hill ,2 near Kirkcudoright. It is in the 
firm of a pyramid, 5oft. in height, on a base of 

' The '* standard time '* has now been adopted 

'jz. z.'Ail" all the zailways in the United States, 

and 'iJkh W:n followed, in one instance at least, 

: ly Uie further reform of reckoning the time of 

^^-, "•-'■'=-' 7"-^ : CAT from '. to 24 o* clock. The Cleveland, Akron, 

; ^»> ' ^^d C'.l-^z&bub Railroad is the pioneer in this 

Tn-: Et&niard time is sent from the Observatory 

t » 









t'x ^ i»-r«'Vi uwifi j=. 



vvanratsi'.c '^ :i^f:i 









«->.»--* 



.'LjI 



L=«l VIA'. 1$^^ 



'a** 



1 >trvrT_ -.-. x.«-.j* 'JsA 



'-.t .r-*iifa-; >ti»nl V. ^-.j* tfcft rr-cjiiy ' Tn-.- Et&n iard time is sent from the Observatory 
^'iai.'.'i.r: -j^ .^ 'ji.u-^¥^ *itf0MxZ7 *^. -■t^^u.^lA { ^t W«.?Lin:rV^n at ** Toth meridian mean time, 
u-jupr *--i«f *--=-^-^ »•-- «^-'-i =^7- ^.' i wni'.L is "sm. liOOsecs. earlier than Washington 
aar. ;*-r*i »vi^. jv. r>^x:=.«^ .-.« '"* ■ tl^.-, ar-d wLtn received at places belonging to 



J fc 



'.;.•: C'Vth meridian the clocks are set to 11 a.m. 
T:j^ •• «tAJi'l;ird time ** has already been adopted 
'.V r.'j*.r.v of the chief towns, and the •• town 



. '.-v.i IS now set in accordance with railway 



'..Wt*>. 



^ x.a^:^;e :7 vi>!£. j^mn^pm v«re 



rabbits are all rendered very ill or die, bat pigi 
inocnlated with the bacillua, after the vinu has 
been pawed through a series of rabbita* have 
*' rouget '* in a mila form, azid eaioj inunnnity 
from further attacks. A series of inocnlatiofiB 
carried through pigeoni, on the other hand, in- 
creases the virulence of the dieeaae when a pig 
is inoculated from the last of the pigeozis. 

MM. Monchot and Pifre have obladned a 
patent in this countrv for their solar engine ; but 
it may be doubted whether they will find many 
infringers here until the climate is altered rery 
matenally. 

M. Cartailhac has oommimicated to the French 
Academy of Sciences a description of aome oU 
flint mines in Miocene strafa, near Mnr-de- 
Bazrez, Aveyron, which appear to have been 
worked by Neolithic miners. This is stated to 
be the first discovery of prehistorio mines in 
Stance. 



LETTEBS TO THE EDITOR. 

1 



• •> 



iW^douMhoU 



2^ AKtor nqMij/Wfarrifi 
thomU h€ 4rMf« up ma trimf mm pmMtJ\ 

lk» Bveusa Mafntiwic,tt, Jwfai i ui teii li Otmm»-imHm, 

w.a. 

AU 03UfiM««Ml JVit-qJbf Ordtr§ to W aais jp^paHi If 
J. PAsncoEB SowAaDS. 

*•* In onUr I0 fmeiUlmU r^fkfmm, Obwra^pmnimtB. ■)!« 
tptttkiuf of «M|r UlUr prw^iimaiw Imi rti * , ifiB #W^ff Sf 
mtmHomiimg 1ik$ num\mr ofA§ Lttttr, m» 
wkidk ii mppomn. 

** I wofold have everjoae witte what he ki 
■uMh as he knowL bat no nanj aai that not la 
oaly, hat ia all otiur sabjeeti : ^or saah a ], 
havB soBie farHoolar kaofwledffe and ansMaee of the 
oatoie of ara a penoa or nuh afoeniiB,that as to 
otbw tUngi, kaowi ao move ttoa what •vwybo^f dooi^ 
aadjet-tokeopaolatfeHrwith thfa liHlo iMaBeo of hii^ 
wm andortake to write the whoU hodrof MrielDi ; a vte 
from whence great iaooaTcakBoss done MB ng^tnal." 
—Mcmim§m^a Eaattga, 

♦♦• 

y VIBai VI8-/3 607 AHD ABO. (-0^ 8,000 
— yCA88I0PXLB— 41ABXBTX8-^ DBIi- 
PHINI, *c. 

[22120.]— Ma. Gsicmx (lett« 22036, p. '239) ia 
collect in •opposing that lussmwi of ttn pes. 
angles of y Virgiois (and cognate itan) axe not 
fairly indicative of the compantive brig htnaw of 
eithor component ; forthit, the.on^inalobHrvations 
most be ooniolted. His obeervationa, if reliable, 
•eem to point to rapid variabilis in eithvAzg. (— (n 
2,699 or 2,600. llie former {p 607) was disooverBd 
to be doable at Harvard in 1867, and hai been ob- 
served at Cincinnati ; the maga. agree vezy fairly. 
In remarking that '' faint coarse pairs are net 
worth cataloguing," I referred, of coarse, amply 
to their being incmded as dcubU ttart in catalogass. 
I do not know of any particnlar authority for the 
variability of y CaanopeiiB ; bat Mr. G. is, doobt- 
leos, aware of its remarkable and almost amqae 
spectram, some recent observations of whidi he 
will find in Aat. Naeh,, Xo. 254S. Sm^ says, on 

CtUalcgue, *' 7 is suspected 



page 21, of the Bedford 

of variability," ana thei 

Ij " F.R.A.S." on p. 290 of 

llammarion gives the mags, of 7 /) and a Cass, on 

Maich 29th, 1880, as 2*0, 22, 2*5 respectively. 



of variability, " and then follow the words quoted 
- ^ ~ - Vol. XXXVL 



Seochi seems to imply that it is fK)< variable. Ian 
not able to refer at present to other obeervations. 
The fc^owing are the principal measures of 41 
Azietis other than those of Smyth, dted by 
*• F.R.A.S.," on page 264 :— 



18-79 
20-59 
21-18 
39-33 
36*51 



A— B 0.2. 256-4 : 

De. 260-6: 

fi. 265-8 : 
A-C U. 189-2 : 

0.2. 199-7 : 

De. 251-4: 

J. 203-5 : 
A-DU. 

£. 226-6: 

2.0. 228-7 : 127-40 



1852-16 
1866-53 
1879-40 
1783-70 
185216 
35-03 : 1867-70 
34-03 : 1879-40 
1781.79 
1821-95 
1S5216 
1879-93 



125-58 
127-56 



NiC^its. 
11-5 mag. 1 
11-2 mag. 
10-8 mag. 



11*0 mag. 
11-0 mag. 
10*4 mag. 



9*0 mag. 
8-0 



/3. 230-2 : 125*90 
The magnitudes are expressed in £.*s scale. 



3 

2 
1 
1 
1 
2 
1 
1 
1 
2 

The 



M. 



V\jr.H^ix has shown that the bacillus of 
* T.r^^X " u found in pigs can be attenuated by 
pssszfig it tLrciUgh rabbiU. Tba iaoc»bibel\\fQiklikoQld be claf if Mr. BuBlism, if ha 



chanee is probably due to the proper motion of A, 
which, according to Ma. is 0-134" annually in the 
direction of 158^. Smyti^ in the MSS. calls B. 
indigo, C. and D. pale grey, and in the '* Cyde" 
he sa^ : " My fri»d, tbe Bev. W. B. Dawes, re- 
ezammed this object at my request in October, 
1842, with results veiy similar to my own." I am 
not aware that Da*s results have ever been pob- 
lished. Smyth quotes \^'% angle of A.G. as 188^ 12*. 
but it is evidently 189^12', as the MSS. and prn^ 
catalogues agree : ^ marks his iiieaiiue "Tsry 
imperfect.'* Of AB, 0.£.savs,"CainxtBmesinsa 
pnmus Smythius oonspezit.^* Is this a iaa? 
am unable to look up antiMuitiai at this mflownt, 



V 
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thit, woDld Mj whathra he knowiof anr nui 
of A B, Qthti than DawM'l napuUuhad one, _ 
teiior to tha publiaktioti of tlia '^ Onls." PoMibiT 
C3ullii mar htve obnrrad it 1 bnllt b a F<^ that Om 
meuora tA donble-itui nudgwith the Hnithnm- 



2Im. Wnj, bat m»t obnTTore would reqa 

much U^ar apeitiite. In vuwer to Mr, Ol 

bart'tinqoiriM (letter 22090, p. 30^) the following 
arafJ.'imortnoeotmBUUTea of if Delphini (1825' 
0-23' : 3 nigbti; 1883-65) and t Equdei (307'6' 
D'2I" : 3 DiBhti ; lSt<3*5a), from whiafi it wooldieeD 
that Mr. (Modibeit haa actooll; auoceeded in Meing 
^EqanleialaowitliSlin. aperture— a teat apotiwhi<£ 
I miut coEkgntiilata him. When at at about it( 
giaateat diatanoe Duniir found it "oblongne, jc 
tniibiansur'' with the BnoO'fiin. Man, power 738, 
and thii ii the imalleat aiwrtim with which it hoi 

■""" No one has eier loocsaded in 

„ I in the preaeut quadrant ■hefore. 

Qaadibert ahould tiy the ver^ unequal pain 
■ r Qaminorum, and the aicoedingly cloae 
The toUowinE a» tha moat 
jawaa of y* Aadromadn ; HI. 
gS-i"; 0-33' : Snifrhta; ISSDOl ; f or compariaoa we 
hBTsHl. 101-00': 0-38: ft nighti,i878>21;*noa-l'; 
0-43": 2 night*, 137^-66; ij Tu7'9' : 0-3ii' : 1 night: 
1880-06. hTb. 



S^Qan 



aqoal pair vm Tauri. 



XASB OaiainJK-BBPOBTIKa-VBA- 
OASTOBIUa - JUPITSB-DABK SPOTS 
□r AI^PHONSUS-SATnBNXAIT DE- 
TAIL Atm OBSBBTATION. 
[22121.1—1 BUPFOSK it ia the drcanutanoe of mj 
•ketahea M the Uare Cri&um and Flato, in letter 
22036 having been done in pencil, whidi ia to hlame 
foi certain mialakaa in their reprodnctioD, which I 
will now anumeiata. 

Mart Critimii.^TbB ring of the crater marked 
D waa aean oomplute. The ridge east of Ficaid waa 
moch more bent, curring weatward juat oppoaite 
theiidgea marked O. The two craten weat of tbe 
Paaa were joined hva atraight high ridge. The two 
--'-a north of I*ioard K oaat pointed ahadowa. 



flato.— Tha morkinga 
eonaa can hardly be aeon. 
After reading Mi. Blger'a 



[ Uio c 



letter 



ning 



FiBCaitoriua, and examining hia beautiful drawing 
(which makea the " E. M." which containa it quite 
an artiatic treat*), I made up my mind to look at 
thia formation on tlie Qiat opportunity. On the 
ISth, about 14h., I found one. Moon's age I9d. 2h. 
Terminator through Rumer and a little W. of 
Fracaatoriua. Tho air was pretty clear, but the 
definition was very unsteady. H^ it been 
■teadiar I have no doubt that I would have aoen 
more detail ; a<it was. a great deal of that shown 
in Mr. Elgar's dniwiug waa viiitile with the 3Jin., 
" -^-^- "i*^ .....1. fjtjectj, j^gigjm^g^ijy ij^ 



pUinsr dniinK Immaraion. The satellite aaamed to 
Dt^htar sliglulf Jnit, before diaappearance. l^iia, 
aa It appear* to be, hurried extinction of a heavenly 
body ia a atutling and lather a weird aight, at 
laaM, when wibuaaad when not being wati^ed tor. 
tV. una much the biighteat. III. waa a Uttle 
brighter than I. ; and r a litUe hafore II. IV. 
appeared to be white, and n. I thought bluiah : 
m. waa distinctly roddiah. On the lUth, about 
15h. 30m., I obeorred the bright apot affain. " 
waa distinctly the brightett portian of duo. ' 
projection was not so lism, but a point upon it- 
certainly the darkest point upon the duo. I did 
not see the d bright apot. DeUnition, howaTsr, 
waa not good. IV. waa much brighter than III. : 
III. vraii roddiah-yellow. or yellowiah-red. 
MpkoH^^m.-Iu hia deacnpti • *■•-■ 



surface, in those places perfectly level. 

dnw Ij dark spots ; Schmidt found but 3 dark and 
1 faint." On the 17th instant, about H boun 
obaerred thia formation. 31in. ; e.p. I4.'i. Di 
sketch, 



,T„ 



m are marked 7 bright and dark maikmgi. 
bright apots are NHindrmf, in order of bright- 
leaa; and the dark spots frftrmf, in order of dis- 
tinction. F was viaible only by glimpses; E noa 
plain and steady ; C and D were certamly diatinct. 
Spot 2 waa larger than apot 1, and gavo perhaps 
more light ; hut it waa difFuae, and ita outline not 
vet; wul defined, while 1 waa steady and aharp. 
A and B are marked on Webb'a map. I would 
like much to know how the spots are marked in 

The appearance of the comparative drawings of 
Saturn V Mr. Franks and "F. R. A. S." may 
form a convenient opportunity for bringing for- 

J "— -(someoonsoquenco. I refer to the 

. systematic attention to the detail 
tho ball of the planet. In a Toloable 



ward a matter ol 
giviiw 



and apowerotH.- 
Oandibert by the ccrtiunly appropnat 
inf^i"' — -■ " - "- 



oaitainl; iuf elicitouB, name of "awellinga," ^ and 
y ware distinctly seen. But south-west from^, 
under the S.E. side of the wall of the formation, a 
rising-ground soemed to trend. Out of this rising 
gromid an object which seemed to be »' appeared 
to rise aa an eminence. The esiatooce ofon elevated 
surface here was plain, though none is shown in 
Mr. GIfer'a drawing. It stretched from the S.W. 
edge oi p, and narrowed until it came to a point, 
and ended just east of the pluoe of the craterlet 
aha?m by Mr. Elgei upon the W. wall. An object 
occupying the place of r waa viiiblc, and was 
diatinctly the hnghteat object on the floor. W, the 
object midway between it and a, and the ridge 
S-W. otitwereeaay. S.£. of the latter were ~- 
two parallel abjecti running S.W,- N.E., 
oaatii^ ahadowa. The heait-ahaped moimta 
waa nsible. Westward from, and parallel with, the 
■outhem tpur from the E. wall, ran a spur not 
ahown in Mr. Etgei'a drawing. West of this [ay 
what appeared to be a deep, elongated, ciateri- 
fcnn object. 

In the remark* on Jupiter upon p. 240 (letter 
2203ii), there ia a miataka in punctuation, per* 
hape due to myself, which alters the sense. I 
nuant to say that the brilliant er|uatorial spot was 
roughly circHlar all round fj^efpl ou the following 
aids -where it waa not quite so ; but have said the 
reverse. I apeak in the place referred to of a pro- 
jection northward from the S. equatorial belt, aa 
being diatinctly the darkest marking visible. On 
the iSth of October I got, tor a short time, an 
eioellent view of Jupiter. The projection referred 
to waa then bo dark aa to praient the appearance 
of a dark spot, l-r/rfding it, appeared a second 




ningfromthf 
ing feature. While I was observing, the eclipse of 
I. took place. It waa rapid, but not inatantaneous. 
The aateUite aeemml to me of a dull bloisb-graen 
or greeniah-hlue, and this hue leemed to beooms 



•Theocdlt issatlnlj i 
spmdeDtairtui corapUln or tha tnd 
ake(chs*martak*BhlBL'~ ~~ 



Ui. I 



woatleaa of thatr 



Alphonauj 



'Though aketcbeaof Jnpiter are frequent enough, 
re rarely see attempt* to delineate Saturn, 



ting with ginatardi 



■a at auch timea. Any 

tvdue totheatateirfflii) 
waothar and of the aye, and it would be welt if, 
when any object ia either unusually oaay or nn- 
oaually difBcult, obser\'isra could always make ob- 
vationsasto the visibility of other faint and difficult 
objeet*. Mora care and caution, with leu 



lis. would ur> dot 
extraordinary observations, 
phenomena of the baits, zoi—,, 
ball that I would direct att^ii 
course, know whether the out;niver 
produced the drawing maJlo by -' F- 



redaco the nombar of 
It is, however, to the 
s, and spots upon the 






t, of 



A. S,,'' but 

that a 4()in. should not have ahown detail revealed 
by my tftin. The difference is this : in tbi; drawing 
by "F.R.A.8." the entire southern hcmisphen 
ia shown as almoat etivaUfi i^odcil, and with- 
out aubdivision into bolts or sonaa of any 
kind : but on sovcral nraa!<i'iu« lutclv I hBV« 
distinctly aeeu, whan di:huitii)n wai 'good, tA 
' ' two dark belts. Xow. wo knowthat the belts 
been seen with :iin. of ajierture. The only 



rapiuc 



B thesi 






fint hypotheai* It 

„ _. that the materia] of 

the balls variiM iu light -reUi^rting power— a point 
worth inrestigatiuii. Thu bL'CL;]id ia tho moat pro- 
bable; butunlesawo cau uuiti- with it one ol the 
others, we are driven to 8up;ioaii that the surface of 
the planet chan^ with a rj.piility for which wc 
are not altogether pi'epared. Of couric, it ia quits 
pouibletbat clouilnmay bedppoaitt'd and disaipited 
with great rapidity iu thi> hie^L'c rp|riona, above rha 
locality of the belts. It thcs.i phcuominia took 
place, we wonld, of cour^te, ut t:mL<a iijt be able tu 
see the details of the bulta. Thu third hypothe*t0 
ists an intere»tiug pisaitiihty. OI course, 
jk it ih'juld be pruvcd ttiat the belts are ap- 

Sirenlly discontinuous, or iu s^mo other W»y 
flereut in diiFereut part*, it w<iiild still remain 



iflereut in diiFereut part*, 
, Diiibla that the appun:ut 
obscurations by clouds formi 



wted above. 

compare sketches accuiding to the period of 
the planet's rotation to which they rolito. The 
period of axial rotation of Saturn ia brief, and not 
lensurable with thit of thu e:irth ; conacquentlj, 
I inspect the pluuct at about tho same hour 

night, we mast iuspuct on each occasion a 

fresh part of ita surface, aud it we vary our timer 

of observation wa inurt ttill very probably do the 

same thing. Therefore, notonlyoujibtall sketches 

-■ the planet to be carefully dated, but yre ought, 

comparing one sketcli with another, ti take are 

at we notioe whether wu are comparing repra- 

dtations of the same, or of dUTi'teut, portions of 

Iha discs. The hypathiwiN whiih su|;gests rhange is 

the moat iutaresting. and it would lio al 






cion ol prrii/dieitii 
le plane t, Mr. Wabb 
>y darker and" ' 



rings of thia planet monopolise observers to such 

degree that they neglect other phenomena w*"'"' 

thou;-h less attractive, may be of greater aignifl 

and interest." Thia seems to express a fnct 

monly overlooked, for while no astronomical 

phenomena can be, in thenurlrci.at grrattr "aigni- 

ticanoe and iutereat " than ths ringa of Saturn, it 

mar well be doubted whether the repreaentationi 

of Ihem which appear in ordinary skatchos of the 

planet are in the least degree Stted to adv 

knowledge of the ayatem. What ia left 

concerning the rings of Saturn will have to be 

learnt either by scrutiny of them with great aper- 

tores, or by persiatent obeervation of dotaila, and 

not by the occasional drawing of their 

aspect. In a letter in the Ailronomical 

tot September, the Rev. T. W. Webb tab 
of those phenomena of the aystem which require 
elucidation — such a* the continuouB visibility of 
Encke's division, the eiiatenoe of minor subdiviuons, 
tho absolute blackness of Casaini's division, ths 
shading of the brightest ring, and tho phenomena 
of the gauze ting. But iuvsatigution upon these 
points, except perhaps the last, ia beyuud all 
ordinary instrumeuls. It would he a good thing if 
the viaibihty of the gaugc-ri - - - < • 

aperture waa made t 

vation. It would b« 

whether any changaa lake pi. 

that portion which troaaca the diac. 

then la nothing to pnvmt Qia diac behind beinBlinA.'VH& voxb d& ■j':>v— - 

corared with a uwteAd of UShm nAaetiikB wmn &\ BRw ^nKb.'m», Au«<^n!»M 

tuna than at another, waa M 41uow\ni onl QiB>¥tu^^ ?«Erii '^wu.'oai >^^' 



e Bubject of careful 

nteraatiug to know 

In the viaibility of 



the changea. In d( . „ _ _ .. .. 

aaya: '' The globe ia dii-eniliud by darker and lighter 
banda, chimgeable. but uiuolly parallel to tiie 
eqnatoT, though Sir Williaio HtrMhol noticed occa- 
aionol deviation. His 'quintuple b^lt' of alternate 
light and abode ia now uldom to be hbuu ; usually 
there is a strong central whitish band, the brighteat 
part of the ball: on each sidu of it a brood Brown 
or somewhat ruddy xonu, with many streaks and 
markings, generally p.icaUcl. and, according to some 
anthoritiss, reaching to Uie huib ; to tho principal 
of which the Washmgtou achromatic gives wavy 
edges: then a aimdar )nicui»h or bluiah gruy 
region extending to th.;))-jUs, which are capfied I^ 
a darker patch of tho same tint, with sometimes a 
pale central apace. Sir W. Herachpl found the 
orightneas of the polar regioua variable . Brown- 
ing deaaibas the colours in l»t3S, with a I2)in. 

as li^t ciunamou and blight azure 

To find in how far this deacription holds 
goaiat preinil, and to di>covi>r what changea, if 
any, make themselv^a viiiblo from time to tims, 
would be excellent objucte for posaesaora o' '"'" 



scopastopUoebefoietiieinselvea.lt would be veiT 
interesting to know whit chaugc. it any, takes place 
iu the eolourt vinblo ujiou tho bull. Of oune, Ihi* 
latter inqnity could only be conducted nith instm- 
msnts of conaiderablHainrtura, and pn^crably wiUi 
reSoctor* ; but there are pleuty auch lyi:ig idle. It 
will be seen that it ia the mukiug and comparing of 
drawings of the ball, care being token to record 
careful^ the times at which llin drawings are made, 
that I urge ; and it the aketchi's are made, I woohi 
suggMt that some, at leaat. ahiulil bo publishnl. 
Inaamooh, however, oi a akctch of S:itum takes •j.-a 
a considerable amount ot space, aud you, Hir, might 
objecttogive up&>much to tha Buliji;ct, 1 would 
suggest that tho akelchsa whtn publlihud ahould be 
limited to the ball. Rjprebcututiimi oC the ball 
alone would not take up ao much apicu, auil would 
not coat BO mooh to engiavo 
■ planet. ' "' - 
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; in ISM- Feb. 28th and March 17tb-witha 4in. 
telescope. I saw it plsinlf to bo a crater, and 
milked its poBitiou at the eouth-nrestem end of 
Mr. XpIkid'* thort hdgea. This coneepondi with 
Mr. Gaodibert'B poaihOD. I thought that it waa 
•- Madler thjuitoTheophili ■■ - 









lince thkt ti , 
e present year. 



nlSSl, and Hire 






TT*-T''.T.^.r.'r' I >rd*rt' 



«.giti 



L^-rea- 






ith of thi „ 

. -._, 1 noted it as a u-kilc crater. 

In l^M, Much 17th, and 1^3, Oct. 20th, there 
was a »ecoBd cratBT W o( it. On these and ather 
Df^caaioDB a ridgo was aeen W. of both craters. 
Epringing from the X. wall of Mhdler and beadina 
to the cut, pattially inclcsiug the ground on which 
the cruten are situated. Some email hills an also 
to be seen on this ground. Neither the ridge nor 

I craters are shown by Mr. NeiaoD. Two craters ^. 

, of TheophiluB, which are shown by bim. were also 
seen on the two dales in INSO above mentioned. 
I have been watching tor the crater in HoiTOi. 

I At the last moOD the weather was unfavourable. On 
the 7 th of this month at 4h. 30m. p.m.. though there 
was not much shadow reniaining in Horroi, it was 
sufiicient to hide the crater ; the shadow bulged out 
on the flooi, however, at this point. By Sh.llOni. 
the ahodowi hod considerably lessened under the 
wall S. of the crater, while there it was a large 
round, dense patch exactly like a hole without 
walls. Clcinds prevented anything more than this 
momentary glimpse. The next iiight also, the 
moon was not to be seen even for a moment. 

I ihoiik Mr. Elgcr tor his reply about the rings N. 
of Fracastorius. I have many sketches ot them, in 
all of which they appear perfect : but this ii no 
■loubt owing to mj haTicB u«il a smoilor telescope. 
' iiilv E>n one occasiou did I note that the ring A was 
liroiea. The ridge which Mr. Oaudibcrt men- 
tji,iu as inclunng 11, C and D, I hare also seen ; a 
sketch of Fracastorius in the SfliU'riraphlail 
JiiHTtijihjlii. Iticbards also contains it. ¥ bos 
gtneraJly appeared to me aa a dark patch very 
-ImiLirtoS ; but it is much more rari-ly visible, while 
y. with one crater in it, and A with one crater, are 
T^ry generally to be seen. The cleft .;.' must. I 
think, be rather easT to see sometimes, for I saw it in 
;^7'. with a-ljin. telescope, wheol had not obeerved 
Tiacaftariu* l)ef ore . M , A . 



SBI.EN0QBAPHICAIr-FBACA8T0BIUB. 

■•IVii.'^—l-x rejily to Mr. Gaudibctt (letter 

; ii'i'yj_. allow me, m the first fixux, to assure him 

. LOW highly I appreciate the very complimentary 

:<:mailu lie mokes regarding my drawing; of this 

:',nr.»ti',n, which, coianating from so dibgent an 

-Lnhn;! M himself, are ot more than ordinary 

U'lth reepect to the principal cleft shown 

.tetcb (Ks-fiLiau Mecha-vic. Vol. XXIII., 

■,!.e woiit of agreement as regards position 

. . ...'.< -.iiiu between the western portion of it as 

■.:.-: j-i-icled. and my cleft o can perhaps only be 

i .-.■-■.^•■.rri loi ou the' not improbable BuppositioTi 

[ '.'l^: ihey ue two distinct features. September 

, .l:hiraj nai the only occasion on which I hare 

'a-ta favoored with a satisfactory view of this 

■ '.Uft. On teferriiig to my observatory book I find, 

; -glider date ;^4th Januor}-, 1^^J. -^h. to 6h.. that it 

'. -1 shown almost precisely as iu my recent drawing. 

I ind is noted as on undoubted cleft traceable from 

- I t-ie weat side of n to a crater cone not far removeil 

! tcr^ra the f not of the inner slope of the west wall." 

i ijn lite same evening another short and delicate 

. 1 'Jtft was observed south of o (anddistioct from it), 

making on angle ot about 4.5' with it, and trending 

in a a.W. direction. I note with very groat " 

ureat the cleft shown iu Mr. Gaudibert's draw , 

on p. '-'/Jl, crf'SbiDg the semicircular formation A, 

iix'l terminating on the south at the craterl 

'Iiie Utter, by the way, is dauble, the comp 

'.tat^rlet* lying in the direction ot the clc. 

luually find Uie peaks on the low narrow ridge 






rn-Ja froj 






tall, 1 



: «a!iy objects under a low sun. This ridge seemi 

> In morUi up of three distinct iiortionB, as clearly 
, shown in Mr. Gaudibert's sketch. On October ls( 
I ' and iiii, 1S70, with a p-jwerof 200 nu a Jin. acbro. 
■ I D.atit by Cooke, I saw these peaks very phiinly 
. ■ »i.'J describe them as ■■ brighl and conspicuous.' 
- j i :ie Hwr of fracastorius falls rapidly Cowards dii 
A.Vi. tide of tliis ridge, thereby forming a deep 
i I raviuQ 'JT wide valley, which runs parallel to it 
. ! thr..ughou. "" --'-- -"•-" 



Oaudibort, and lettered C in my drawing. Unjler 
~k high sun, it has the appearance ot a lof^ round 
lebulons tpat, with on iU-defiaecl outline ; while 
under very oblique illnmination it accordi pdf e«tl; 
with Birt's description, "A ronnd-toppod toUe- 
land.'' Schmidt shows a large erater nere ; and 
Grover. on 1st July. 1S65, recorda it «■ » cratsr. 
But my experience of this object, erijmding tnrs 
some 15 yean, induces me to regaid it n> very diffi- 
cult to make ont as a craterlet. On 24th Jonuiy. 
1882, with a power ot 350 on my 6iin. minor, il 
appeared to be snrtounded by a peculiar nebolooi 
light or glow, very different from the tone of 
oUier spots on tlie Goor ; and it wb« only aftei 
careful and sustsined attention, that I coiiU just 
detect in the midst of the brightnesa a deljeUi 
craterlet ot the minutest type, which wouhl eet- 
tainly not have been distinguiBhed bad not the de- 
flnitian been exceptionaUy good — to good, in hxL 
that 29 cnlerleti were, more or leaa, eualr seenia 
the interior of Fracastorius, without taking iate 
account isolated moondsor ciaterleta Timble onond 
atHiut the north border. The extreme dilGcnUy of 
seeing IS as a craterlet seema bo inconnslenl with 
Schiudt's representation ot it as a UxgB crater, ud 
Grever's observation ot it with, I believe, u 
achromatic of very moderate apertoifl, that I shsll 
be glad to learn from Mr. Oaadibert or other 
obsamiia whether my experionoe with napaet to 
this object is peculiar or not. 

Tho>. Qwya Elctt. 
Eempaton, Beds, Dae. 8th. 

AUSiaA. 

[22121,]— The following note may perliap* have 
1 interest to some of your aatroninninal rradrri 
There i^iists in Auriga a qoaitetta of objects vn? 
near together, and CAch ot them I think will he 
" Fwed atolerablygoodspedmaiatltBdaa. Thsce 
red star, a tolerable close donble, a prettr tziple, 
and another dauble, with a charming areeiusaimio. 
Allthese may bo seen together, withtlielBaattimiDf 
the BCrBW, in the Sstdof 60,(ma3iD. adi. lobterrv 
them with this power in a Sztt'dMM 3b. Wraj, and 
really the view is one of great mterasi, and, so far 



o be nwt with ebewfaare. The 




Til and 52 Asrigic (see Proctor's Large Atlas] s 
roughly. S" below .S and r' Aurig.. but* little net' 
y. Without Bay " ■--' 

^ioT 



',"■1"? 
< tlnguishc 

1 c,iiii.ot Ki: that it ullccts the queBti.>u « w ^-^ 
I K'S'ible iucur.'.i .n of the Mare from the north 
. t. wards tlw objects B, C. and D. On January 
Jllh. IMJ. thi'.-e Urge craterleld wore observed on 
, •.:,..- ',uttr iJ'.u-! of the F.. wiiU of Fracastorius. the 
; ,\-''X viijil,erly of which seem* to agree in posiiiw 
i w;tli Mr. Gaudibert's r; the remainiug two were 
.the nirth. The two minute cruterlcts 

:i my drawln;( i!naiediat*ly north of 7 are 

.Mine* frni the crjfjrlut .47, which I generally 
In 1 uu '■iny object, thoueh it was not seen on 
*.;l,t«mbtt iWli. 1 A')^ liti' fc> '?V,^'^-"^,<»f 
lw-> t>.'ni«clui^ VoK t^'Y-A uunAsxeo. Vi Xi^ ».t. 



ixagon . Then tour atan 
ore prDumient ui the finder, and sb^tch pretty weO 
across its Beld. Having secarad thiahalt-haxogob 
the other stars are easily identifled — r^„ ^2S is sts 
right angle to Ru. and the Triple, and 929 is on tfc< 
left of. and forms a triangle with, Rn.. and ths 
Triple. The eomet ot 9iS ti a charming object. 

Whilst writing I may add that 51 and 5i poiat 
twice their distance to Ml. whiob ia below them OB 
j their right, but is notshown in the sketch. I think 
'J41 a good test for a Sin. aeh. It haa also wbat I 
think IS a good light test in a very faiot comM. pat- 
baps SO s.f. 

If you can find room for the tallowing details, it 
will help to the ckomess and comp'otion of my oral' 
munication. 



'"/ 



Mag. 



S4I 7,8 ... 



Dirt. 



,.J2125.] —I TOOK adrautaga ot what appeared b 
be a toleiiibl; taTouraUe evaning on Wedasadsr 
.^\a^*Cub'!$fOL'all., ta nmipan tha figviaof Satan 
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fdven by your correspondent ^'F.B.A.S.,** on page 
'2(.l3 with the pluiet itself , and it may pornaps 
interest somo of your readers to learn what can be 
done in the neighbourhood of London with an 
achromatic of exactly the same aperture as that 
used by ** F.R.A.S.'' All the features of the figure 
were at once seen without any effort whaterer, and, 
except that the bands across the planet were some- 
what different, everything appeared very much as 
there represented, even to the shade on the outer 
ring, which though not so dark aa in the figure, was 
more apparent than I ever recollect to have noticed 
it. The division in the ring, however, appeared 
wider in the ansas than given bv " F.K.A.S.," and 
I thought it appeared better defined on the inner 
edge. With a power of 2G0, the great difference 
between the light of the two rings, together with 
the termination of the shadow of the planet at the 
outer edge of the inner ring, gave the idea that 
they were not in the same plane, the inner ring ap- 
pearing to be raised above the other. With a power of 
140, the difference in light was not so apparent, 
and with 100, no difference could be perceived. The 
dufiky ring was very indistinct, and of a bluish-grey 
colour, and only the half of it nearest the earth 
could be made out. I do not know whether Hub is 
intended to be rei>resented io the figure of 
** F.R.A.S.'' ; but it is rather remarkable that the 
other portion could not be seen, for Hind in his 
** Solar System,*' p. 110^ says :— *' The more distant 
portion of the new ring is seen much more distinctly 
than the corresponding portion nearest the earth." 
Perhaps some of your correspondents who have 
larger apertures will give us their experience. 
Five satellites were visible with powers of 200, 140, 
100, and a lower power— I think about 60 or 70. 
Th^ were perhaiw brightest with the lowest power ; 
but the whole system was of course very much 
reduced, and two of them were brought very near 
the outer edge of the ring. They were seen easQy 
with all the eyepieces. 

At 10'3«5 a bruliant white fireball became visible 
between Xi and Eta Draconis at about a third of 
their distance from the former star, and made a 
direct course towards the horizon, leaving in its wake 
a train of small sparks. It vanished about 15° 
above the horizon. Henry T. Vivian. 

SPECIALISM IN ASTBOKOUT— 
OHINSSE WHITE— SATUBN. 

[22120.]— The remarks of Mr. Maitland Baird 
Gemmill (on p. 231)), on the advantage of not 
workinp; only at one branch, are certainly true ; but 
the difficulty is that if we would do good work at 
any branch, we must concentrate ours^ves upon it, 
and the nights and days are too short to concentrate 
ourselves on much more than one branch. My own 
experience is this : last winter I worked at three 
branches, with the result that for four or five 
months I was up, for several days together, 22 or 23 
hours out of the 24, then getting three or four hours 
sleep for a night or two when it was cloudy, then 
oidy one or two hours again. 

Inrough the summer I have worked at two 
branches. The short nights gave me more sleep : 
but then and now I often do not go to bed tor 
fifteen nights together, sleeping between times as I 
can. This is the result of working at more than 
one branch. I suppose every one nas not time to 
sleep in the dav. I nave not. 

Mr. Franks and *'F.B.A.S."have observed that 
Saturn bears a higher power than Jupiter. Have 
they also noticed uiat the focus for it is different to 
that for Jupiter ? I have always observed tliis to 
be the case. 

A short time back some one stated, in reply to a 
query, that glycerine should be put to Chinese white 
to soften it. I did so with mine, with the result that 
I have spoiled three elaborate drawings. It 
certainly softened the Chinese white ; but nothing 
that I can do will make it dry on the drawing. X 
think people ought not to recommend things with- 
out kuowmg what they answer, unless they do it 
with a warning. Brickwall. 

LIGHTNESS OP WINTEB NIQHTS. 

[22127.]— I HAVE often wished to draw attention 
to a curious fact which I have long noticed— vi/., 
the brightness of the nights sometimes when the 
moon is not above the horizon, and there is nothing 
to account for it. It happens on both cloudy and 
clear nights, and the H^ht being sufficient to make 
out the various things in the observatory ; and out 
of doors it is a strange contrast to the intense dark- 
ness of some other winter nights. The amount of 
li^htis generally greater on cloudy than on clear 
nights, being then equal to what the moon 
Bometimes gives. Perhaps it can be better ex- 

Jilained on cloudy nights ; but I can see no reason 
or it on clear nignts. Have any other correspond- 
ents noticed it ; and can anyone account for it ? 

X.A. 

LOOOXOTIVE8. 

Ii2128.]— Mr. Wjt, Jobv Gasr (page 305) ex- I 
pmm^'*'aijaue''tbMtJ]uYenotwntten^xeplyi 



upon this £ abject. He is, perhaps, unaware that 
in back volumes of the Enoijsii Mkciianic I hav(> 
discussed the question very full^, and given the ne- 
cessary formuhc. In my opinion, the information 
for which Mr. Gruy oskud has been fully and ably 
furnished by Mr. A. Luis and ** Historian.'* The 
rules for resistance and tractive force have been 
clearly and correctly given by both these goutlemon. 
I am at all times happy to give assistajice ; but I 
really cannot sec any useful object in taking up 
valuable space simply to repeat rules which liavc 
already been f umished by two correspondents. 

Olemeiit E. Stretton. 
0-lcn Magna, Dec. 8th. 



CONTINUOUS BBAKES. 



(Inrc risk their position by r-p'^rtiiif? anyniiu;: 
ngaiijst it. Eii;ririe ,S14 h.is just com'-- out of thv 
fthops, iiud the Wfstiufjliouso donkiiy-jMuir) lo<.^ks 
as if it had scarcely b-.^en bocu to, and the riir- 
pump form(Tly on oii^ne 002 was in a shameful 
couiUtiou for M?vcral vuars. No wonder tliis brikt 
fails on the MiJlaucI Kiilway. *' Imprimatur'" 
savK that Clark and Webb's chain brake showF 
very satisfactory rosults. "Imprimatur" h,v 
peculiar ideas of *' satisfactory.'* The L. au''' 
X.W.K. Compiuy are removiug this brake be- 
cause they fiud it unsatisfactory. Tho brako is 
onl}' an emerffoncy brake, and is rarely used. C 
have heard several drivers say tliat they would fat 
rather rely upon the hand brake. 

Of the Smith's vacuum brake little need bo sam. 
M ist of your readers know tliut ic is unreliable 



[22129.1— "Imi^bimatue,*' in letter 21001, makes Takiufy the Board of Trade returns from IS78 to 



a statement that air brakes cannot bo used fur 
shunting purposes. *' Imprimatur ** evidentlv 
knows Uttle of the Wostinghouse brake. I see it 
used every day for shunting purposes. Before tho 
coach to DC shunted is detached from the train, the owing 
taps at the end are closed^ the reservoirs being 
chiargcd with air. A man nding on the step can 
open the tap when required, and the brakes are 
applied with full force. I see coaches on the 
N.E.B. running at a considerable speed stopped iu 
two or three yards by this means. 

Again, '* Imprimatur '* seems to forget that with 
the Westinghouse brake there are gauges in the 
vans, which the guard sees before the train starts ; 
so that, if the cocks have not been opened, the 
omission is at once rectified. On the North-Eai>tom 
Kailway no train is allowed to start until the 
guards have looked at the gauges and tested the 
brake. 

I repeat, with Mr. Stretton, that there is always 
a danger of tho brake connections freezing in 
winter, in the case of mechanical brakes. Take 
the case of Fay's brake on tho L. and Y.ll., which 
I have known to freeze several times. In the case 
of this brake (applied by the guard), the connec- 
tion is a rod, which turns in a socket. TUs is used 
in the case of every stop made, and one would 
think that there was no cnance of it boin^ frozen, 
owing to the frec^uency'of use. Tho chain brake 
(L. and N.W. K.) is of teii frozen. Mechanical con- 
nectiona are also often clogged up with dirt in nasty 
weather. This has also proved a source of failure 
in the case of Fay's and the chain brakes. 

In the Westinghouse brake, very little dirt, if 
any, enters the pipes, owing to the use of a drip- 
cup for drainage. Such dirt, &c., as enters is often 
blown out agam by the compressed air. 

Simplicity is all very well, provided, as '' Impri- 
matur '* himself says, t/tc rjjicuncy U srcurM. As a 
matter of fact, in the case of the existing brakes, 
the brakes (e.g.. Smith's vacuum) whicli fail most 
are the most simple. This looks well for "sim- 
plicity," tliough this is the point on which tlio 
arguments of the upholders of tho vacuum brake 
are based. 

''Imprimatur," and also your correspondent 
" Traffic '' (letter 22060), seem to consider that the 
best plan is to use the momentum of tho tniin to 
create the power by whicli that momentum is to bo 
destroyed. This looks well theoretically, and may 
have arguments in favour of it. But let us take a 
practical illustration — viz., the O.W.R. vacuum 
brake. Tlie vacuum is maintained on this line by 
a pump worked mechanically from the cross-head 
i>f the engine. Thus the amount of stopping power 
stored up in the train is proportional to ue velocity : 
and it would seem that the brake was practically 
perfect owing to this system. But let '* Imprima- 
tur" look at what Col. Rich says in his report on 
the Fortskewet Pier accident. (This I quoted on 
. 65, Vol. XXXVn.) Most engineers would pre- 
er a constant brake power of, say, 30,0001b. per 
carriage to a power varying from ux>wards with 
the speed of the train. 

Otherwisethe letter by "Traffic" (220G0, page 
26o) is very good. It would be interesting to know 
how the inconveniences stated by him are ffpi over. 

I must thank Mr. Parker-Smith for the interest- 
ing description of hifl brake. 

To answer "Imprimatur's" letter, page 2G5. 
lie lumps together all the " failures" (so-called) of 
brakes, irrespective of tlieir nature. A train run- 
ning into the buffer-stops and injuring tho pas- 
sengers counts just the same (according to " Impri- 
matur ") as a few minutes' delay, the latter possibly 
arising from the negligence of a servant. But let 
"Imprimatur" give us a list of failures under 
headings 1, 2, ana 3 of the Board of Trade, and the 
difference will be strikiugly shown. 
Let us look at '*Impnraatur's" figures. He 

gives IG as the number of failures of the Midland 
lay ton Automatic Brake. I have before me a 
record of considerably more failures of this brake, 
many of which were not reported. « 

The Midland Ilailwav report 29 fidlures of the 
Westinghouse brake. I may sav that this brake is 
scarcely looked after at all on the Midia'ad, ooi^ ^' 



I 



18S1 inclusive — 

Number of cases of overrunning owing to failure 

of brake itself : WcstLiighouse 0, Smith's vacuum 

21'.; : oth*/!r cases wliero stopping p')\ver was affected 

tv> brake itself: Westinghouse 7, Smith*" 

vacuum .'UO. 

Iu tho above ooG cases of failure of Smith ^ 
vacuum brake, there are 5 accidentfl due to the 
failure of the brake, or which the brake proved 
useless to prevent. Five othtr accidents reported 
on by the I3oard of Trade inspector wore not iU' 
eluded. 

''Imprimatur" shows a great deal of incon- 
sistency iu liis arf^meuts. From them it secmf. 
tliat he argues in favour o/" automatic bniki'3 when 
advocating tlie cause of the I'arker-Smith brake, 
and aijn,n\t them when he has a lliug at the 
Westinghouse. For instance, he makes a great 
deal of thoi)oiut that automatic brakes (of cours*,'. 
only the Westinghouse) go on unoxpect dly and 
stop tlie train, and possibly another train runs into 
the first from behind. 11*^ seems to for^^et that the 
Parker- Smith brake is also automatic, and tht 
same thin^ is also liable to occur. H-f does not 
seem to think it better for the brake to show auto- 
matically that tlierc is a defect somewhiire ; but 
ho prefers the traiu to run on until, when the 
brake is required, it is found, when too lato, that 
there h none. lie claims for tho Parker-Smith 
broke tliat it is automatic. If it did this sort of 
thin^, I should like to see wluit " Impriinatui ' 
would say. Agaiu, iu sup]>ort of his statement*, he 
records a failure of the Webtinghouse on Lcmg 
Island Railroad, U.S. Before *' Imprimatur " re- 
cords failures he had better make sure of correct- 
ness. The brake failure iu question was one oi 
Smith's Vacuum Brakes. This u the brake in use 
upon this line, and the W'uatinghouse is not em- 
ployed at all. I never lieard of the St. AlUai'e 
case. Will ''Imprimatur" give full p.irticular8 
insbiad of the vague uncertain otatement in liis 
former Utt^^r ": It is all very well to iuak<^ a long 
argument b.^cause the WcAtinghouse stop* train? 
automatically, thereby endangering it. L».'t u* 
look into the' case. 

The Brighton Railway Co. ascertained the num- 
ber of stops made upjn their line on two s»:])arate 
days. Oh 5th April. lSS;i, U),U50 stoppigt's ; or 
2Gth July, 18S:5, 17,717 stoppages. 0£tliese, about 
7,000 on each day were extra stojis («ign.".Is, &.^.). 
Therefore, "Imprimatur's" one great argtiraont 
entirely breaks aown, as hero were 7,'M''i Cises nf 
trains " omlangered" b^' unexpected uto]^)s. 

SflCeteor 



THE HOBTON VALVE GEAR. 

[2*2I:J0.J— Oxpa^e 411 of last volume, I gave l 
diagram and descnption of Joy's valve gear, I now 
send similar details of Morton's gear to which a 
conxjiipondent (p. 273) refers. 

The inventor read a pajwr before the " Institution 
of Kugiuecrs and Shipbuilders in Scotland " about 
a year ago, and since tliat time tho practical work- 
ing of tho gear coulinns all ho said in \i» favnur. It 
will be seeii from the accompanying copy t'f Mr. 
Morton's diagram, that tho motion uf the connect- 
ing-rod of an eccentric or overhung crank, are 
combined and communicated througli levers and 
radius-rods to a curved link attached rigidly to the 
valve-rod, and sliding in a suibiblo guide, the 
motion of which is given b}* the rod attaclied to a 
pin iu the die of the link ; tlie reversing and ^x- 
pansion depends uiK)n the position of the dio ic 
tho link. 

Your readers are aware tliat a fixed ix)int on tht 
line of a connecting rod, actuating a crank de- 
scribes the i)ath of an ii'regular ellii-tical tiguic 
resembling the outline of an egg, the larg> r end 
being nearest the crank, so that any latoral ^notion 
derived therefrom must be irreguLar. Thie 
difficulty is not a new one, as it has presented itHelf 

who desired to obtaii: valve 



to every engineer 

motion from a point in the connecting rod. 

To overcome this source of ©rtc^T^ >X V^ V^ ***-^ 
that Mv. Mftt\j!ya.t^'a^\&^^>ss!^^^ -a^ftwaA V> ^'"^^'J^^ 

great fuss is made wben it (mtuialiy'^ lajl», eveuxTLYvsi mwaX\'&v»=^^V)^*'^^'^'C^*?^^ \v.^«. ^ 

when tho failure ia a few m'mutea' AeW. Ou \Wv cxa.\\V ^, ^^"^^"^ Jf^*^ « wvvvk H^ ^V vx^r. ^s^ 
other hand, great care ia taken to Veep auV»\. «L\»\x\.\\\\iTO.^* aai^ oaxt\ft* V^jw'^- «^ W\/^^ ^^^'"^ 
the vacuum toike iaUutes, and tbe d&vew Wi«Kfc\y ^ ^'^ Vkro^^ga. v\ft ^axcxiSax ^^^ 
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zr.w iTL *rux^L*'l '."r-ex.-: wtitre 'G) to far distaut 
>' M .I* V. r.'^ it horu'intal travel equal 






a;, " *r.'i ■• Ifsad** of the valvo, 
•JA T*r'-.-3i; r:*7»:i %(;n:«i with the minor 



KI0B08C0PI0 TEST OBJECTS. 

[22134.]— Hatcto worked at these objects for 

dome ^earSj axid having also kept pace with the 

p— -1--;.^. --r* i^,.. A^:m^^\u^ v.r 41.0 »«/^v« tioies in objectives and apparatns, I will, in answer 

Jl:l,f^ r- -tl-fl^ir^^^VJSS ^ ?♦; *oM'"- ^"^'» req^e^t C-S076), give th^ results of 

^-ry-fr- -^ : * 7* "'i= , "^ " *^?Sf**^^'ii,l!! ™y experience. 1st, the totoi alwlition of oblique 

^i'.'^rr^'V t.;'L^;?I fZtiS'rSf .^ iUtimiStion if one wishes to see the true stru^ 
-.Ur,*t ^ tfcr .-./:. t/.^ nL» 1 ^.lliDti«l jiatii . the of an object; 2nd, object mounted dry on cover. 
ip5«r *:;rf j» , -.^.>^ V, * M.do block or die (J), j ^ ^ p/ ^^'j^ ''achromatic coSenser, accu- 
K-^::5*:-v-^''"^'"**"**^'r':"rTr^!»°^^l^- .._., mtely centred to the optic axis. Theedgeofthe 

flame of a paraffin lamp, with jtiu. wick, exactly 
f ocussed on the object, without bull*s-eye or mirror. 
This illumination, with a P. and L. ofl A, N.A. 1*43, 
easily resolves A. Pellucida, dry on cover, with 



rjf. K'.rv.f. y-^T ;.% i.ow fitted tr> a bogie 
L-;r»rr •r.;r.:.*. ".r. Wh ^,a!r!#loTiian Itailway and 
'vyy'*'-^ V, sr, ,e ««i.^,.fA/.ti^Ti. 

Clement E. Stretton. 
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dinct liffht^i.e., without slot or stop. 

If S. gemma is examined by this means, the 

hcmisphernle theory is at once exploded, and the 

true structure (which is far more beautiful) is re- 

■ K«ii nothing ind«:])eud- vealcd. It is something like a most delicate skeleton 

k' -. 1. It lias a major and leaf. l*his, however, is very difficult for a beginner. 

'.ri vir:t/j nz/me others, and is 'i*he I', formosum is, perhaps, the best one to try 



first. 



-fy* 



A r. '■ :■>:. 



Work awa^ at that until the hemispheres, 

-~ 80 easily seen, give place to a square 

To see this, with a i, X.A. 74, wiU 

the lens and the observer's mani- 



A nhifting keyboard 

:i,r': all alike. Play the which are 

',r f.. UiH 'yfily difference w grating 1 

« V.^ >(Vi-. .': .* ;..;.yr .• 1/4,. n in a minor mode and scvereTy test 

rt/v*. / *.••. rv. *... y^* H, r/i«'Uncholy dittv. pulative skill. A coarse Xav. lyra and a Try- 

>./v>n-#. wir- /." 'it. u '.r/Uiri':d \rf suddenly blionella punctata, both have souare apertures, 

/**•; •■•/«/. '- ' • f t:... '.t v'/.fi'l jAft/ half a t/^no and ar»j very easy. X.B.— If the objective is much 

' iV'*' ••'•-' ' • ■ ' •■/ /ra/;'j*ilyr»rtuming to out of correction, the square apertures will blur 

f. * ../.;...'-.« * i.v .fi the *' l$/ih«;mian round. Tlie next one to try is P. angulatum. In 



■.*• 



'■-''■ .f .••■■ ^- V' *.t.v • '.'.i-v.Vr would b^t pro- this, a fracture should bo distinctly seen to pass 
• >-^.: . t ; '.*/.• /■/ A ;^,ijliar eff<9ct if //ir'/My A the apertures. The apertures will take a 
v.*^. .. •. \ ./.'. ... ,\.;/ ',/ havi/jg a slight ^ r^rfM; tint if the glass is properly corrected. 
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,.,,'./ .ij and out 'if tuM«;. It is manifestly absurd to test an objective by a 

.;./! '/f a Tiolifi, wh#jFi [ fine diatom seen witli oblic^ue light, for only a small 

I //•ov'jd from sid#: j^^^rtion of a narrow marginal zone of the objective 

'.7jj«rj. \mt not fK' ' jjiuf!^:d. The central, and Dy far the more important, 

•. fA, ifhri»A Vf s'jit I Art of the gloss might be stopped out. 

..' y*i ^li yo'i uMi, ,' iJv the cf;utral illumination, nowever, the whole 

Fiddler. ' of tne objective is used ; the centre by the dioptric 

beam, the margin by the diffraction pencils. In 
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:-:oHT 

"r/.'V./.atlha/Jas^rrinQS , . _ 

r . •, v*, ry*t \jiA a diff.- , r^Rolving." (What a fine thing for the opticians ! 

.- .t^i^/^/\. It wsA the '-'''* ^^'^ *o buy two glasses, one for Podura and 

( - Jl^* i.aiit tiiat I ' ''■'^^ ''^'' ^^<^to^B-) The explanation is very simple : 

r ^>^.-.v; V/ J>istrat^ a ! ^'^^ Porlura a glass must be good in the centre, 

yV,/ '.././if,"* .l/*y<i;i>i^ |W^ 'or diatoms, with oblique liffht (the 

r ••,.• ...^Ax,<*. that «v«i j ''"^y *»Kl»t used in those days), good in the 

••: .'-'/t at /e«t. lh»t 1 niwidnal zone. So then the i\^, which was good 
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for Podura, "and the j^ 
neither of them have been 
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or diatoms, could 

, . ,. , «. , thoroughly corrected 

' « . A ^.r/!»*AU»rf li/,YMl of I from their centres to their margins. I have a glass 
:^*/i.:.'/ .^''«w I, in my [in my c^llf-ction which is very fair on Podura 
*.v~ ^./.W^^ wibi t}ifj^ i when the screw collar is in one position, and also is 
r .f '.-r.vyj i/f find ixi ' a grxifl diatom resolver with its collar in another 
t f,lr*i I Xuffuu^ti «ll ! p'/iiition ; but when all its zones are tried at once^ 

Ly th'; direct illumination, it utterly breaks down. 
With n-'gard to A. pellucida, the strongest resolu- 
tion is obtaiu«}d with P. and L.*s vortical illumina- 
\4tT. 'J'he long striii* can only be seen by this 
metliod. Spurious long, stria) may be easfly seen ; 
but the true lines are very difficult, and may be 
entimat'.'d to bo 120,000 to the inch at the lowest, 
i'hf IranNverse I have counted repeatedly, and find 
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. *.'. '/j/yAiUi 'Mr*-.*:- 
'..-. .;. /.atrjr*;, vjz.-- 

'. -'"//'>/.♦ iiffun: I 
' *..'.'. i/j'/i 'A wit." 
Fi44]«r. 
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,' .' ■ '• .•'!.* r,y th «;ir v^rioun 

_ ; , . • *', miy a f'rw wofl^ in 

/•' ^. ■ '/ .' ;,*v«- ri/!/J«-rt it now 

' ♦.■ • ' ■. •/;*'Jjly, <:«Aily. and 

; ■ •. ^■'' .'* ' t'Ji'tA P/r bri';klAtii. 
'•''.' ■/'■.'• ',* '.'■ * wt'y*-\f; aiid that 
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,f./ I w«nl t'i know. 

• '.' ;•'.' '/'J I of it'" fJ'tinjr 

• ♦ /• i.« Ihi*. Kor thoni; 
j: .. i- /''/ motion, liaring 
..^. :,fi'l »/««^i'l. 'i'he t^«-ar- 

:,' •! ..f. vrt fo without iit'/p- 
.■' '/ .. ff«i! junning, which 
f*« 'liJtfufvantag'-*inni: 
.!■■/' :,f. lU weight JN 'i'Olh., 
■'...: ».' y«:f;- gla/1 If othor 
^» ^^/ V.' /'.»-' - / ' ///,'y/-/ ; . /I */j' ir t:M}it^ri*^U'4*. 
/TV/.// */>. '.' /.y l*f',f your iriryriVwin th'j 
/»**#«'//' ->/ //.//-';./,///,,'. ti'./' ti i*ttu\f Afid |*iir- 
tJ^Oi'mfjjr *^, tt.',',hiyhi ii.yht. It f« a great inis- 
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oil iniiji. ..';, N.A. 1'38, and P. and L.'s oil immer- 
r . ... _ I J... Til. ^....^^ -!.«.* ,Ji,^ «* 



mon condenswr, used dry, vnMh single slot, edge of 
flaijj<j dinjct, valve boiiig diy on cover. The lowest 
angl<)<l gloss, witli which I have seen the trans- 
utrifi;, iM a water imm. ^, N.A. 1*08, and the lowest 
]MW<fr {, N.A. 1*17. 
IhiCMuAitiT 4th. Edward. M. Nelaon. 



OPTICAIi. 

(221.'{5.]— 1 itKaBKT that we are to have onhr the 
n;sults, not the method, of Dr. Hastings, and still 
hotm we may obtain the original. I trust, Sir, you 
will wlvf-rtiso the want as widely as poss ible, that 
mn\*i tti our American friends, periiaps even Dr. 
lliiNtingfl himself, may be induced to let us have an 
outline of bis anaWna; t\i© notion of "light 



" O. V." but that I thought hia remazk had 
deeper meaning. Of course, a subatance haa aa id mh 
dincnioiis as there are wave-lenfftha betwMn red 
ana vidtot— perhaps more ; but fixing on the index of 
vefraetion of any one length as a standard tiie dii- 
peznon for li|^t of any ot&r wave-len^jith is defimts 
enough, and fcnr their colour the ntios of dispsr- 
Bon Se crown and flint are alao definite enon^ and 
but for the irxationality of the spectra wonld be v«y 
definite indeed, and the same •for every iiair of 
colonrsin the spectrum, till we get glasses with fibs 
colours of their spectra arranged proportionaftel^ : 
we only attonpt to unite two coionra, and ^^ueh 
two seems a trouble. C and F, D and F, and nsr- 
hi^ (for three colours) G E G are mentiooea ia 
thecny, because the most brilliant and most nsazlf 
commementaiy ; but whether these are used in jne- 
tioe 1 should doubt. I shoold think ezpenmsnt 
would decide the best ratio of dispersions to use te 
any kind of glasses more conveniently than flieoiy; 
but it just strikes me that merely jtclring tiie two 
brightert oomplementazy oolonrs is perH^» insd- 
vissble for this reason— that the ratios of dupsniaa 
for so many other colours may be alike, thoi^ not 
quite the same, as that for G andF, that it nu^tbt 
worth whfie to let go perfect aoooraoy of nmon of 
G and F in order to bring the collective weight of 
these others to bear on the side of aohromatisDL 

Iliere is no book on the " Constmetion of the 
Achromatic Object-glass, in Theory and Fractioe,** 
as far as I know, in any langoa^. I beg to slate 
my belief that one giving the pith of Goddingten, 
Barlow, littrow. Gauss, Herschel, and ** O. v.,** 
with the working processes of Dollond, TuDsj, 
"Prismatique," and others, woold not he of limited 
interest : it would be on the hobby of thousands, 
and we should *' sell the farm to miy the hone.'* 

Gan anv one irive a list of papers on the working 
of o.g.*s Dy Dollond, or othm sinoa his time ? 
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[22136.] -Sebino that the isfiBnst teken in com- 
pound engines is growing saung your readers, I 
think a few words upon the vsriuls rssnlts which 
may be obtained from a givsn qusntitv of steam 
may here not bo out of place. I think Ibw of your 
readers will have failea to notias ttiedascnption 
given by some querists of their way of cutting oS 
steam in both cylinders of their co m po un d engmei, 
and especially in the low-pr e s su re. So varied are 
their arrangements that we find the cnt-olban 
arranged for one-third, one-half, and two-thirds of 
the sboke, regardless of the relative ratios that the 
cylinders bear to each other. I need soarody My 
that with some of these arrangements the pom 
of the oom^und will be less, theoietiflaUy, thaa 
that of a single cylinder enfpne nsing the suss 
measurement of steiam. Xow. in my opinion, the 
cut-offs in the low-pressure cylinder of a oompoand 
engine should be constant. When I say oonstsat 
I mean that the cut-off should occur when the low- 
pressure piston has traversed a sufficient dfftn~** 
for the cubic capacity within its cylinder to eqsil 
the whole cubic capacity of thie high-proHuze 
cylinder. This being so, tbe volume of steam con- 
tained in the high-pressure cylinder would not haw 
to bo increased, but would only have to be tnai- 
ferrcd from one into the other cylinder. Its volume 
not being increased, its pressure would remain the 
same, providing there was no loss of heat in iti 
transmission, and, in this case, I shall suppose thst 
no such loss does occur. If this mode o| enttiiig 
off steam be adopted, the same theoretical pows 
may be obtained with a compound as is orauned 
wim a single cylinder engine ; for I believe it hsi 
never yet been shown that a compound engins 
would give a higher theoretical power than a stng^ 
cylinder engine with the same number of expansiaii^ 
pressure, and measurement of steam ; but it is eaij 
to show a loes in the compound compared with the 
single, if the cut-off in the former be not pioperiy 
amuiged. From this I hope it will not be tiiought 
ttiat I am opposed to the compound principle, lor 
I am not, and I should be surprised m find 
anyone that is, knowing the practical advantsM 
that it has over the simple engine. ISov 
the greatest object of me writing thia letter 
is to ahow that a fixed point of eat- 
off in the low-pressure cylinder is highly necessary, 
otherwise loss may be the result of compounding : 
and it has been stated that what cut-off u goodrar 
one cylinder is good for two, and this is borne oat 
by the law of proportion given by Mr. Sntdiffe, 
which is, that the proportionate areas of the 
cylinders are to each other as the square-ioot of 
the number of ezpansiona, and as the root is to ths 
square so must be the cut-off m each cylinder, and 
I nave no doubt but that this is the only proper 
way of obtaining the best results from tne com- 
pound engine. To compare the power of a com- 
pound with that of a angle-cylinaer engine whu ff 
a given volume of steam must only be used, Zshsll 
^Rooeei \s3 taking a simple — »|p*»*. wi& a 
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f^JO/M, hJUA Ua «!&/]« of ili^, (i^^l in Uj4 louffitadinal 




'jfcA vr. *y> •,«^.« 



V, '/,r': ',',♦. ijri'Jiinifr^th Uj*j k*!'- * dcwirijitioii.— E«8AR. 




AT, V-, ..v^. *A *.., f'.f *.M plA/./:'l f*/>:«'/f «i ijfcii*, ijiJitrur;tioiis for working this really Taluabie 



«•/ ♦/. } .'. t^ff',W*:: *,t* *.M f*/A ti/J* 

♦^>- *y/t,4f.r's/'*MjrM 'A v''l"»nft ; hut Mr. Limont would find % collection at 
♦.r A *////#/*- ***/ "' ^*'" 'i'?ttl<J« who advertiBe in your columns. 
y. h. M. 



/vr 9^A •Mil* 

iKli 'A V^> .»V '>*#t v..'^ '•./••*. V.>j 



' '^J J J^;. j Microscopical. —I think the question 
of t)i« li<?iit carnfsra lucida is one pnreljr of personal 
tMt«f. ThMvs are three illustrated in the last 






[;'i2i:$l. J— Boiler Query.— No reliable method 
<• ..-..>/ x«^ ^^ ^. *-r^l r'^'>^»- of calcuUtiriK the streugtti of such a boiler. Fill 
.» ' > VA '■fA/r*j^ ,u:^i Ktnj/« fr'/m (t with wat/ir, as much as it will hold, and load the 
v. « *:•/. ^/rf.'.y.^Jt>*f/t,A ',1 liAMi, but TaJris t/> four times what you would like to work 
,,f »i^,0i *ry/.\ //. U.Mi vA-ti/^fi tb« • at. Then light tlie fire, and if the valve lifts with- 
. y. 'v.' V. V.A /..kj if'Jt, Fiif, 2, and . out tlie boiler showing signs of strain or leak, you 
w \^ ".^ 'f'/m, »Ar% mUu.h utAy ^i^^maj safelv work at one -fourth of the pressure 
-v.<« ^.'./^ '.f »/^: >•// In Fi{(. 'f, ifjriifAt'^lfiv the weight on the valve. The rationale 
'«.« *0^v f ^-^-^^ '*- v^*'** /v*/^ *.)•« <7n/l r<i/J<ns \ nf Uiis is, that water expands as it heats, and there 
,. %«. .»#' ^«^t * ^ A ''' ^'^ '' *"^ Mbown I jii no rifik in the experiment. A pound pressure is 

0% A «^»^.^.«.v. y../^-f '■: '/ tu ,/ p't'fi^A^, M lfci« ' - a p'luiid, IGoz., or whatever you may please to call 
'0 •-../ ^--t-^ *v // . .ii 'A7.ti /.«//!<«, and I it.- - i-^iHAic. 
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i, * 0*^/4. 'A >///, l)i*t Oil 

./, N*.-wA U> 7 *f.-M /«.a/Ji jij«t I diameter.— h. U. M. 
V.' /^. /•r«U/ . KJg. 7 Is ; (fi'^146.J — Sprinffs. — Simple 



fWir;7.J-Blectro-Maffnet.— Perhaps the bell 
is not ready louder, although two inches larger in 






,^. .^, ..- ^.. . ^. ,.,....,.! .,^..-.-. r- coiled springs 

t4.4i« ;«, iLi; f.'/ffi ma/ie I would Tm Tj«tHt. You con see them in the music- 
< u.' »*j* '* iX t.li/t trfid f/f tiiniiiig rnodiinos, which your instrument seems to 
, -^ ..< ^J // a:t^A wah tb«i 1/ip j resfrinbif}.-- S. M. 

.♦.^.-V '-^ /'.'/ •'■!'# UmUioiiWii. I r/i2M7 1— ChiUed Boll Tnmin».— This query 

'. J_ t .11. Tiri.-* .-- .* ■fcF.p WilMnson 

can only say 



back volumes. Ammonia, ether, aloohol, bisolnhide 
of carbon are objected to, becauae tbe^ axe •oliaUe 
to leak, and so very unpleasant wnen tikey do. 
Ammonia and etiier are both used for ice inartifiien 

[52154.1— The Boas Battery.— If querists 
would but look up their back nnmberSi they would 
find many questions answered. For instanefty the 
Boss cell was described on p. 260, Vol. XXXVH. ; 
but surely, it was described in Lord Bury's aitide^ 
or did his loidslup f aU to give this most impartaut 
information? if so, why? Iiot those intersstod 
answer the question for tiiemaelves. A fnlkr ac- 
count of the UOBB oelL apparently an earlier patent, 
will be found on pT492, Vol. X!XXV.^ : but I sse, 
from a recent announcement, that it is claimed to 
give a horse-power for every three-quarters of a 
pound of cast spelter per hour, the pnoe of which 
IS said to be under twopence a pound. It is also 
claimed that the zinc is recovered in the form of a 
solid oxvchloride, which is said to be a valuable 
Tnx>duct oeoause it forms an ingredient of a new 
insulating material. Of the other cell I^ know 
nothing, except that it is a carbon-zinc eacited It 
*<oxidone;" but if the querist will look throngo 
articles and notes on batteries, he will, no doiwt, 
find something about it. It seems to be a modifi- 
cation of the Holmes patent. Aboat new battnaas. 
just now, it is as well to believe nothing at aO 
without trial.— Nun. Bob. 

[52157.]— Leffal.— I think the lawyer who could 
answer this ouestion as it appears wonld desuiro 
rather more uian 6s. 8d. — ^The Owl. 

[62159.] - Speed of Daali *V7iieel.— Tliii u 
purely a matter for experiment. — J. C. 

[52161.]— «peotaolea.— All shoxt-sight meets- 
cles make type appear smaller. It is nsaless to 
appeal to opticians, as they, none of them, seem to 
Imow much about the matter, and even the pub- 
lished writings of experts are oontrsdutoy. My 
advice is. Go to the stores, select a psir at specs 
that suit, and don*t trouble yonrselx about the 
bogey stories. — Video. 

452164.]— Leather verana Ajourican Cloth, 
i'he statement is nonsense ; but ss yoa wish to 
ro-cover, use indiarubber cloth ol ■"" *^^ 




Or if you must have leather, you 

a suitable skin at a shop where bookbiadBc'B : 

rials are sold. — B. T. K. 

^52166.]— Bnglne Power. — It seems artisaee 
thmg that no two of the correspondsBtB of ue 
** E. M." agree as to the h.p. of '<C. C.'s" so^. 
According to '*Firer " the initial ptessiue is66U). 
('*C. C.^^stotes the boUer pressure to be 501b.), 
and the average pressure when cut of at half to be 
521b. I had an idea that the avera^ pieMuie wis 
less than the boiler pressure; according^ to '* Firer *' 
it Ib higher : how does he explain this f No won- 
der he gets a higher power. ** Sabata " 
that the steam loses 101b. pressure in pasi 
the boiler to the engine : it is only in a vexr &dar- 
rangement that such a terrible loss as this eould 
occur. Doubtiess in '* C. G.'s " engine the pressors 
in the engine is very nearlj the same as tlm in the 
boiler. I think the foUowmg figures are conect :^ 

AMiencutoff at \ h.p. = 16*93 

= 18-30 
= 14-69 
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^- ^,^u „ ,. .,.^....;,^i..^.. 'A»u»^^\, ';»;';•*'"«/ I ,-, 'i„,jo,npr(!hen8iblo. What is it Mr. 
v-yw. *'.,,,'y. '''-•■':' '''V; I 7#.j^;'wlH»u«tf;kHOw'r As query reads, one c 
r-* ^- ^'/ "V"' '.**.'» M*'l n'jl| »'*«'. it (i„,H,nd8 on the gaugo.-MECHANic. 
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It thlm ffiHifUl will 
a <M | w» ^ f^fi 0t',0 i¥ ' u'fH's '/f UiJ. i«M«r In t'l Ifi 



[52 W.K\ — Ootton Spinning Spindles.— Some 
are made of Bessemer steel, and would probably 
not bo of much use for chisels and drills, otill, the 
! rifily way is to try : but see that you get hold of a 
' real t^Kil-smith who understands ms business, and 
is not alKJve trying another method because the 
nrstfaiM. — F.8SAii. 






When the steam is admitted till end of stroke h.p. 
= 20*01. These figures give only the theoretical 
power; the actual power is what remains after 
subtracting the back-pressure, friction, etc. If 
*' C. C.*' has a friend to indicate his engine, his 
friend can instruct him better than I can, being 
able to see the engine. A hole will have to be 
drilled in either of the cylinder covers, and a screw 
thread cut in it, into which to screw the steam 
pipe of the indicator. There will also be required 
some arrangement for producing a reduced copy of 
the stroke of the pirtom ; this may be done oy a 
lever about 40in. long, one end fixed on a cen&s, 
and the other end attached to the crosshead of the 
piston. The cord of the indicator is attached to- 
this lever at a suitable distance from the fixed 
centre. If " C. C' has an indicator card taken, I 
should very much like to know the result. — Qobbax. 
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[52175.]— Perspeotive of an Interior. — ^It 
would appear from ** Murano*s " remarks at page 
.')08, that ms actual case is somewhat different nom 
that treated by me at page 270 ; but I think if he 
will Work out, on a large scale, snd study the solu- 
tion I gave, he should be able to apply the methods 
to his own case. If, by *' point of disappearance '* 
he means vamshing point, he shotdd remember 
that there are often two or more such pcdnts in a 
perspective picture. If he means the point of 
sight in a picture— that is, the point directly 
opposite to which the eye must be put to view the 
picture- then, as I formerlv stated, that point 
should always be ia the middle vertioal line. Afba 
wishes the poiat of sight P, to be on the north 
wall, he must, in the preparatory plan (Kg. S) 
. ^Tvw n '^sfia ^ '^^ &T esampM) flifeoiwh fbw 
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preaeut tlic picture plaoe initeod of the line T L in 
m; figoTM. Then placs tho plan witb ttiii Dew 
racture lineio a TBTtico! poaition, draw it uev lino 
Q G at rigbt auglaa to it to form the baje line for 
the nair elentiiui initend of Fig. 1, and prooeed to 
ramke the elevatioli coireiponding to Fig, 2 u in ita 

i poiitioD. The penpectiTe drawjna can 
-'-'—-' *— m the aew Figa. 1 and 2, in the 
, , explained by ms. As regardi 

.nof the oailiag, I nndentood "Mnnmo" 
_ . Mf at flnt, that it was not like a tunnel ; but 
now it appsan that it is like a toonsl except near 
each end. To ihow on mj Fig. 3, what I now 
uudentand to be the torm of the ceiling Dcat the 
north end, all that is neceaury ii with a line join- 
ing H and E as major axis, to deaciiba a semi- 
elupae of Uie Mmo propartioos as N A 8 in Fig. 1 ; 
then the part between H anil thepoint at the semi- 
ellipse cut by the hyperbola N A, w^ be the 
Junction lino of the north and west paiti of the 
ceiling, whilat the junction liue of the north and 
east jNirta will be part of on ellipse of which a line 
jtnniDg D W Lsan obliiiue diameter, and which can 
be obtained by the method explained lor the ellipse 
HATF.-B. n. 

!tion (Wot Prooeaa.) 
esses tor the extraction 
Longmaid's process, 
■" f the groi ' 
»)nunon s 
roduced, ai 
mverted in 






copper from pyrftus 
anted in 1842, consists 



within 



I worked at St. Helen's for many yeani. 
Bankart^s process. The material was Cub^ ore, 
oontaining 14 to 2^ per cent, of copper. The ore 
was reduced by mechanical means to a fine 
powder and exposed in a furnace at a low red 
neat, with free access of air ; moat of the sulphur 
was diiren off, while a certain amount was ood- 
Tart«d into atdphurio add, tormansCoSOi, which 
was then treated with water. The proceoa is 
repeated until no more copper is dissolTed out, 
and the huuor ia drawn ofl and the copper 
precipitated by means of iron. Thia prooeaa was 
worlrad by the Bade Metal Company, at JaiTOW- 
Ou.Tyne. At many of the Spanish copper mines 
the ores were roasted in heaps. The prooan con- 
sisted of Atb opiaatioDS— viz., roaatius, grinding, 
siftiu^, liiiviatian, and predpitanon. After 
roaahng, the ore ia ground in an ordinary Comish 
crusher, and rock salt added in proportion from 
12 to lii per cant. Before grinding, it ia necessary 
to ascertain the exact amount of copper and 
snlphor, because, on the ratio exiating between 
theiae bodies depends, to a very groat extent, the 
success of the operation. In the majority of cases 
the sulphur should exceed the copper b^ about t pftr 
oent. : it this ia not the case, on addition of Bnely- 
ground pyrites must be made ; if, on the contrary, 
the sulphur is in eiceaa, more burnt pyiitsa must 
be added. CaMnalion. — The fumaoeB vary con- 
siderably in form. In many coses long open 
furnaces fired by gas ore used. The furnace ia 
somethm^ like an ordinary puddling furnace. The 
furnace is charged from the top by a high-leTel 
railway, as in a coke oven , and the mixture of ore 
and salt ia at once evenly spread over the aurface 
of the hearth, where it is kept at a dull red heat 
and frequently stirred by meana of rakes until fit 
for drawing. Thia point ia determined by taking 
a small quantity from eveiy part of the hearth, 
and after being finely ground it ia boiled with 
water : the reai£ie ia treated with HCl, poured off, 

and XH, added to the solution; 

residue from the HCl solution is 

HNO, and NH, again added. If 

after these triala that the solution in HCl shows 
only a slightly blue tint, and the HXOi is 
free from any coloor, the chai^ ia leadjr to be 
drawn. If, on the contrary, nitric solution con- 
toiua copper, it is not suffideutl; roast«d. Durinf 
the procoaa of roaating the sot phut combinm 
with the soda of the chloride of aodium forming 
sulphate of soda, and soluble cnpric chloride la 
formed ; but, uidesa the prooess is carried — ''' 
a Buitable temperature, a certain quant „ 
comparatively cuprous chloride ia produced. Thc- 
chorge ia about 31toua. and the time requL 
about six hours. The HCl and chlorine wh 
erolTed is conducted into a condensing t 
and the condensed add and water utilissu ui 
lixiviating the calcined ore. £ixiifiatiiin. — Thc' 
calcined mixtuie of ore and salt is raked out of the 
furnace, and whilst atill hot charged into tuaSca 
which are about 10 to lift, square and Itt. deep. 
These are made of wood and provided with a re- 
movable false bottom, either of perforated tilea or 
brick, supported on other bricks set on edge. Upon 
thia is placed a layer of oinders 3in. thick, fomung 
a coarse filter, on which ii charged about 15 tons ca 
the calcined on. The weak tourer liquors are now 
ran in until the surface of the ore baa been 
covered to the depth of aareral inches. 
Thia is oUowvd to remain for about two hours, 
when it is run into proper receivers and the tank 
again Ailed with hot water and tower liquort. In 



_ tanks receive from to 10 snooeasive 
About the seventh washing a little HCl 

ea added. AU the washings after the 

uddition of acid are collected in separate dstems and 

iployedwith the next series of freshly burnt 

lire : tlie reaidue,which is called blue billy or purple 

I, shoold not contain at most more than 016 per 

it. copper, rrnipitatiiiii. — In Works in which 

the silver is extracted by Claudet's process, the first 

three woahincs, which contain practically tiic whole 

: metal, aro treated with soluble iodide, and 

ide of silver ii allowed to settle. But when 

the silver is not separated the copper ia run at 

ince into precipitatmg tanks ; these ore about 

2ft. square by 1ft. deep, and are partly filled 

mth scrap iron, the precipitatiou of the copper 

being accelerated by the introduction of a jet of 

eteam. Complete precipitation talcs* place in 

About eight hours. The operation may be 

oontidered to be finished when the supematont 

liquid produces no stain on a piece ofpoliahed 

iteel when dipped into the liquor. The pre- 

iipitate contains about KO per cent, metallic coi>- 

per. In some worka spongy iron is used for this 

purpose. In order to prsdpitate copper by a 

nlvanic current, take the chloride of copper aola- 

""u, and in it place a plate of copper and a piece 

gas carbon, or any other auitable substance, to 

\ respectively as a kathode and an anode, wMch 

ites arc to be attached to the poles of a dynamo. 

the current ia properly regulated the copper will 

predpitated upon the surHace of the kathode ; of 

I'u jrse it is cheaper, if possibla, to work the dynamo 

by water power. There are various other processes 

u use for the reduction of copper from its ores ; 

)ut as I fear I have already occupied f "'" "' 



[32260.]— Aoonatlea. —The first of these qua«- 
i^ns is from the Honours Examination paper fo x 
May last, the word " atoam " being, however, a 
misprint tor " gas." The velocity of a soond In a 
gas IS given hy the formula — 

Taking the temperature at zero, d in this eqoa tion 
ia the densi^ of mercury rafeired to water, which 
itudmt wo* anppoaed to remember. Wa 

log.? = 2-90l6fi00 

log. A = i-navwa 

log.d = 11335389 dm 13-6 
log. 1-1 » -1161280 



6-1079919=log.l2SZ30 



-lyseU Joatifled at the present moment in entering 
into further parlioQlan. Aa, however, it may 
posnbly intenst many of your readers, I shall be 
bqipy, on a future ooeaaion, to give an account of 
a process which, from its rapidity, completeness, 
una the purely scientific principles upon which it is 

conducted, entitlas it to a positiou ' "•- 

best metallurgical prDoaaaes m existei 
S. Dawbdk. 

[6-2-a7.]— Boapery Jolnta.— Nothing willmake 
good joint but actual contact. The fact that 
)ui couplings go on over the lead and hemp is pal- 
pable proof Uiat they are too large. But granted 
ihat you coubj obtain, at a reasonablu rate, properly- 
Stting pipes, you will find it far pref erabla to take 
alt the couplings and nae flanges, with fairly good 
rubber wheeies. Verrgveat care dkould be observed 
in planning out and fitting pipes in soapworks, aa 
ilteratious and breakdowns to often occur. Foa- 
■ibly your pipe* were fixed and fastened without 
the sbghteat reference to the tact that hot leys 
would sometimes be used, and in a long length the 
expansion is an essential point to provide for. If 
vou don't like the idea of flanges, you could uae 
baok nuts to the prosont coupUnga, jamming up 
five or six laps of good thread elastic ; but I would 
strongly advise the fiange joints with rubber, oi 
aai^ one heoomes prachoaUy an eipuudon Joint. 
Don't uae the rubber too good, or it will, in time, 
sqaeexe over the bore of pipe, and stop fiow. II 
ise the muriatic acid, an advised in laat week's 
UKio, you will moke what is practically a 
rust joint, and most likely have to get your 
couplings oft with a warding chisel, with the 
nearly absolute certainty of spoiling the threada on 
pipes. AU pipes in aoapery, whether steam, ley, 
or water, should be laid with an incline to the low 
end, so that in (roaty weather they can 
thoroughly drained when work ia knocked i 
Steam should be turned on with extreme sIowd 
when the pipes are cold, or the kicking will find 
out the weak paita, and either spoil jointa 
01 split pipes. The supply-pipe for each pan 
should rise from the main, so that lodgmanl of 
condensed water cannot occur. Insiit upon having 
all nuta iiquare; the others are pretty about an 
engine, &c., but utterly out of place where joints 

are likely to be often disturbed. Ha ^-'—' 

sizes for the nuta. and as tew diffei 
posaible. Unless your boiler primes, you will find 
that the condensed water from your ateom -pipes i> 
piBcdoally pure. In one lai^ soapen in Xan- 
caahire weak leys were used in place of water for 
the boilers, in order toobtainatroogleys ata cheap 
Will you excuse me for suggesting that 



E 



making leys would prove valuab] 
to yourself and employers, as lime is very slightly 
soluble, and is not dissolved as > ou seem to imag"'' ~ 
Don't be offended ; but oak again if further 
formation ia required.— LoMMx 3to:ix. 

[-522oii.]— Brush Dynamo.— If Williams will 
supply the follon-ing detaila. I may be able 



supply the foUon-ing detaila. 1 may 
, him out of his fix. Resistance of A. from bruA 
brush, weight and resistance of F.M.'s, and the 
shape and construction ot oomrautator. There are 
other means of iucreaain^ E.M.F. without r 
winding. 2,000 per minute is quite high enough 
practice.— W. H. E., Coventry. 

[53268,1— Wm. — I promised thia qneriat anl." fe.Vit?' \whi*.m •&»».V'mb' 
anawer to the latter part ol^u* i^oBH . "rti., ■iita«iK\w:SBraMai-«\fti'a*^^^ 



what IS the eqnnswit m 
per square iuoti— namely. 
1 033 grammes per square centimetre, the sonMnnuc 
may be airived at by a slight Tariation in tlM Fn>> 
cces. With respect to the next question. jAoA ia 
from the Honours paper for 1S8U, I think tha fol- 
luwing will iadiCBB method of solution; Asanma 
'Jiat the length ol the slip varies as the tenaion, 
Jien, if the tension was incregaed M tunea, the 
lote would become Fi x ^ m as regards ohaaga of 
tenaion, bnt would be altered also to ' " ^ — " 



^« 



in ol variation in length. A^n, ths 
Id alter in the ratio V": 1- Tkb 
woaU make the note become -i — _^L — = 'i 

„. . . as before. Pedkapa a nnmnioal 

illustiation will make this clearer. Sttracaa 
tbe slip originally = '4in. diameter and lOin. 
liing stretehea by Lib. and giving i vihratioat. On 
increasing the tension to 41b., the nnmber wHl 
beoome 2f , but the lengtli incnasas to KMn., and 
the number only ^ ; the diaowter 

to -2in., which douhlea the last espiM- 
ig it equal to X aa at flnt. I aan not 

in about this string ; but tba aboTC is 

I wonld have tackled the question had It Mua 
before me in an examination.— Wx. JoHM ^HT, 
Newoaatla-on -Tyne. 

r52278.1—a»B.— Respecting query No. I of 
-' W. A. S.," his surmise is correct ; hut, in No. 2, 
the coke produced from a comparatively short 
period of carboiiisation would be a mucb leM 
smokeless and incandeacent fuel than ordinarT 
coke ia at present. Neither would it, 10 r aewBl 
reoaona, be profitable to the gaa manulMtOMt, 
whose chief aim is to moke gas for illiminaitini 
and heating purposes, to produoe a reaidDal par- 



auitec 



towards the thing desired 

useofgosoa" 

the redoctioi 



otowing soggeaticaw, it 
mind, contrlEnta larfely 
:— t. Tlie mora gannd 



iKPorpoM 
laucnMed 



, _ .. „jkin([— to lia mon 

coke broken into smaU pieces— from lin. to 1^. 
cube — burning it alone, or mixing it with Oool, for 
domestic purposes. 3. The improved oonatroction 
vl stoves and fireplaces, to give male radiation of 
heat, combined inth the better ventilation of our 
living rooms, whereby gas and coke, as fuel, oonld 
be more efllcadously used,— W. T. 

[622ai.]— BoUiftgFroatedandCha— datl^nr 
Artlolea to WMtan Them.— To H. 3. Samk— 
I have boiled few alberta and necklet* In •bWS 
solution of cyanide of potassium, and wadwd wim 
soap and warm water, and dried in sawdost AU 
iif them aie a bluiidi coloor, net white, like new- 
How long should they be boilMll' Wheredolfaflr 



r long should they be boilMll' Wheredolfai 
newlin nuetpan haldins a pint, and put 4c 
adtunin Mine, and boiled albeit* abbnt b 



potossiti , — 

minutes. Evaryons has tbe 
should like to get the while colour < 
— Yousa JBwmxBS. 
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I rail iiiviiyiiii ^im'i i'lnn '>( w 
|*N!t to viit ffiiii t)ii'< iMtbrv. 'J 
milk Hrill Im rn-|uir--<l b. liyi*. I ■ 

i hdUlK Willi '!«■« flhJlRtiN/. V 



'MSiv; 



I^^UT. x-.BUilf b«t»eai two gUa duhei. in which 

" Vi J LkT4 low biomi to raceiTc the endj of ^e tabs, 

r-f ^ ».'« id tl^Ad wiih ssucuiy. and & nn^A dKip of dllato 

_-,=:i> »iii -J ^•wrf in the wbe. Piriinnm^ " 



dvi'i eaT-hi 
inr^tv-. i-.i 









«^ -iL^a *i-s;;j>" 




-- '^^-^ u i'.^rsrA'a ip iott the mercaryia tha diihei. 

'-'■7 -'^. .-"* -li t-H F. of Tcly , : . of « rolt loScea toproduoo 

~7'^-y---^- »=-!«*-:r»fc:* direlittmeat of thsdrop. The diree- 

- ;r- -ff~ '.'-fr*-:. Sw iktc^ : A A, diihei of nureurr ; B, 

:;;^>-: ;.- te.;* -i aer^iiy : D. dmp of dilute acid.— Ririo. 
_ ,' ."^:~'.* ':- . 1." — Vfcmljh fte Bajrwoad Tope of 

T"._".""r.~ C»nl;=g E^r-iie-— Ii not bttjwood the m»ho- 

■ T'.J ^ r.t r^» "-i-i- :':=i* Jr:3i th* Baj- of Hondunu r If 

. ' .', .^', " T. T." rs-nu nuLijanr of thmt ilk, let him t&ke 

:.:;"*,.■;■. ■ Him.:*" ^Itvx, mi French poliih. Don't 

^ -"-T "^ ~ t^*- -; »=~it. i -; ail ap tiUow and whiting, aod 
n'; *^* '.i : iii. po ji 13 the unul way, or apply 

LL ir f:c-i -rj^. 1 - - ■- u I ■■Ifpote Jon do not want a very 



— LcOl- — ^Vh«l a diTOTce haibammade 
:^j: -j. 4fur nx moathihaaelBpseduDae 
JT -f ti« p«ti:i»i qui— theputieihaTeno 

i .-ni isother. Neither aie tba children 

Idfi^r j^> ^.^ rapport tbeir ponnt* ; but puttiua 

»!« fi^n-ia eh< maltvr— the mother, aa auch, and 

r twiu vt iOTslid, ihoald be ahown aome 

a :v tr Iter ehildien. althooeb there be no 

- 1 ■-,-ii - -- _=— — . --J .-vahVSrtr on their p«1. Yel, whatever 

*■..; r:- ;- i:-:? v. l^: .■: t--;w .-i i« "i; !:£i^.c.xt between hiubond and wife, it 11 

•Zi ^ -ii '.■: ••i'"i •xZ-.C. =-'^r- w-.ihi ipark >-f filiafaffection left, wo 



rfrfclC- ?-=^^=^»^1i 



>.< timplT becaoaa tha l&w doea 

:. 1 T^^v ■r^.i- s.'t -.e:w; iia.— li. KtsoL. PunaiJi. 

mnru* (jwem -l:-^ ' —TKm.ngbXT Ch»rcli.— In your last 

:-' v:- ?!!:• w^^ 1 ^dKu. "C. E. L." thinks Uu heating 

s -2- iC-'o*:!: i;:c»;»rn .-sji; i:: Tm i= me two or thiea dan 

: *.-iT' * >^c:R-^-( .---cjiT^-fat™ 3«*t. I think it eouldba 

.~ \:r. n^' :i NieM^^i w.ii '.f» (i-wsje jatewalij) bv erecting a 

U» T»_i.-i.Vf . _-~r >-r».-i-^IS-;T?t. hifKotbT laying an 

; nat >-TT i-i»:^a"l= :i* iw-srlrt, ■.' that the air above 

V- V Xi« ^2 ■> --M u wars k> :hv air below, and thus 

» ; - X ar -1 , ■ .,^ ■ _ Fi«>»aw. —The lietch illnatrating 

■".''•.rail -AiV;;;? -J *= *>.Qnii(T. Haw cm the tmaU 

...v *-.i%t "^^.C'^j^,-.-Le{tiiBquerirteiUiBrihiftthe 

-J. . . .i-.-.- j^^ ^j.^j ^, iij^t ^ ii„g p„,ei atraight 

L>; uK-i.^. .,., ijfc^j.j^^a»«,»ndhewillhaTBnodiiaiulty. 

■'■-'■ '•^■~-' l^'L — 'iii^nii-Uokwlunweiaodadnat-blowBr, 

■--" ■• ■". ;?::;;!:■".„ an iJ«. on p. ISS. Vol. XXXVI.- 

fxi: -■^■^^i ^"■"' "•'^"* 

-•J- -i* ■■;*»■ Fi^twiw.— "A-I*-. Amateur" will 

' .' ..^.,. ..y^-'- t' ■■■» fn^t HW to work quietly and eaaily 

■ . ■-*I"'" i.-s'.^jj"'a\vmwclinir nid. Tha whole aketch 

."-,-:■ »--i ■.~.l/v-=i«w-.lin.itroke.L«t'-Amatour';bring 

^ ,■».,,. ».._! -^-.^S-j^-r^, h/the guiund, diracUy under the 
«,w"«K.l wilb a l.>n|;. light connecting rod hia 

I. . Ti.T.miniFdiouldbaontliBaat 



;v:?«ss 






«w a- 1 w-b a long, light connecnng ™u "" 
KiaAi-'.-nuvcv. The .Pring ahould ha on tha flat ; 
^. U,; J r..'a.£ .lU well. Tappro»e of ateelfot 
^^^xxXt whiohadniiUof too much fnction.- 

' \Vll^l*>lU''*KK»- 

V !(.> " - Hon - Ooadanalnr HorUont*! 
. ■ kAit'ih*' -'nw' indicatod horae-power will be 
I ?■ 5 au.1 a» for the nominal horae-power there 

it wv-uM not Iw reliable. -SiDATi. 

I ■.■•SI.-. 1 -Kon-aondBn«in» Horlaontal Sn- 
^^.,'Ui jvu wi.b to kuow^^ -S'',":^ 

iJiioB tmxi* Vwcit. 
rM-i(il_Non-Condenaln» Hori«ont»l Kn- 
lfi2.iJft.|-:""?„, " Younit Mauufarturer and a 

,lo«.-ScM"R that .,I°"'',?^d^u.of knowing 

Sr'''„I;;uin'Il ^d indS for^-J^^-^ ** 
the ."'""I™ ?J j^ and help them. The term 
""P"'."' ,^,^ ,^" ia of the Tagu«t d«f r>p- 



powerful attrmotiani for tha genenl P^j"- "^ 
{arm " nominal hono-poirer " waa mtrodnaedfcf 
Watt, and in hia time g*VB a fair mamaofaati matnn 
tha oompaialiva nine of nigina*. But now nwof 
to the groaUy raried oonditiona of «ipnm, thelena 
"nonuoal hone-power" forma no mB»na a* com. 
pariaon. The following trai Watt a mooe at 
oaloulatingUie nomioal horae-pawnr of an enjna : 
ne atM of cyWder for a 1 lioiao-powar cagiB« 
(hi^-presure) ia 1076 aq. in., worked wgaa 
avermge pieaante of Itlb. per «q. in. on lia pn>: 
length of atroke. twice the diameter of cjludat, 
with a piaton ipeed of 220tt. per minnta. lie 
ana of a cylinder for a 1 horso-power condtauBt 
engine ia 21-6 aq. in., worked with an arnngt 
preanre of 71b. to the aq. in. on pirton ; length^ 
rtroke, twioe the diameter of cylinder, and a^rts 






Lkdng " Timi| 
rlijuter area dI 



infactoror'a " engine, witi a 07! 
201 aq. iu,, tha nominkl hoi»«-poirer . — - 
201 X U x aao ^ 33,000 - 18-f7. TbaAdw- 
ralty rula for nominal horae-powBT vaa -Fsg 
where D = diameter of cylinder, and T = ntodlj 
or travel of the piaton per minute ; then 16 x 16 « 
220 -^ 6000 = 9-* hoiae-powBT oearlv, ora diffw- 
enoa of 9 hone-power in the two rmea. Kdw n 
will deal with the indicatad horse-power. Tit 
iodicated horao-pownr cao only be aacortainad If 
of the indicator cmrda. But we will aa 



that your engine geta an initial preaanra of, lar, 
Tolb. groea on to Uie piaton, that ia allowing lll|. 
loea from boiler preaanre, which we will rapp owii 
loat in friction and condeoaatiozi in ateam ptpea liaa 
boilertoengine, and that the engine ia pp fa*. flat 
ia allowing notJiing for leakf piaton wui defectin 
valvBB ; tha queatioD of coadGnaa.tion in Qie cylindn 
we will not entortain ; the indicated hnne-powtr 
will he 127 nearly. The way to get the indkiW 
home -power of an engine ia toeqnaiethe Ht-d 
tha cyOnder and multiply by "TSSt. Then to Sad 
the numb™ of expanaiona in the cylinder by dirid- 
ing the length of Htroke by the point of MEt*off, ik 
42m. length of stroke divided by llin. paint nfcat- 
ott c 3 eipanaioBa, and 7.51b. groaa divided byj 
26]h. terminal groaa prMaure. The ijpttt^ 
■ - ■- • "^99 + 1, ao if w» anH^lj 
S2-47.Mb. avenge jnann 



7. of 3 



= hone-power 

16 X 16 X 7S-M = 



le piaton speed 560ft nr mnk, 
a high speed, andldividad by 33,IX» 



33,000 
-FiBBB, Dawsbury. 

[fi2M7.]— Vaeutini0»Ti are.— Tonr gauge ibew- 
ig26in.(12ilb.) of vacuum is not at twit, bmaae 
Duonly expected 16in. to Itiin. Tsar n^ i* 
doing Mtter Chan yoa gave it ereSt tar. 'Die 
Indicator applied to the cundpnaer would aloDe gjn 
you the correct vacuum, which ia gcunDj H* 
than shown by the gauge. — J, F. W, 

[62347.]— Vacuum aan^e.— If tha Bomdon 
gauge ia new and perfect, it oulr proves Uial joa 
were wrong in your ideas ot the quality d 
the vacuum in the condumtcr, aa the IDft 
of lin. piping would make no differoice to the 
vacuum aa long aa the jointa are sound. And if 
you have plen^ of cold water for condenaing. yov 
ought, if tha air-pump ia in irood order, to get a 
much better vacuum than 2aiu. For example, at 
le I write, the condenaing water of the engiM 
orking ii bi' tempera1i:nt. b&romater atanda 
tin., and the vacuum ganj^ ahowa SSin. 
gtaady iu the condenier. The vacuum gauge il 
Bx&emely useful, and every condenaing cngiDS 
Qughtto have one fitted to the condenser. — LuOl 

OKTuTDtCIt. 

[.^imS.J -Boiler Tank.— The tank will hoU 
IG3;i'3aS galious. and the weight of water will W 
iO-6S tons.— SASATjk. 

[a'^34P.]— Steam Xill Pnmp.— You do not gin 
lufficient data. Von must state height the win* 
is to be lifted, stroke of pump, and what quantity 
of water rwuited per min. or hour. If yoD have 
an engine alreadv fixed, state size and present work 
■LiBOB Oiun^ Vixcrr. 



Mm Xm Pninp.— 1 1 
informing "R. S. X." that the depth* ot the 
'- part of the pump (which will bo don" " 



wid. ^ ... 

inioc' u -I in., and the width is 5in. 

wtU. bi^ havf iNQds just beueath the aur&oe 
--~^e.-t F-I"* --"- iliameter, and lay them in 

— I — ■•■,ff_ lonu ; but the lift is 

I want to get all I can oni 






Ural. —C. 'a remedy is by action 
Ii- sutt employ a aoliiator. Itianot 
.-f B.being juati&ed: he wosld natur- 
r.-rvrty tir the bert price hs eoold get 



. — If yon find nni get 
wlwM, sad nch a loss 
>t 1m mi to ndnoa the 



^-.^i jvwrr 0=1 of wat^-'l, 
. wiBK aa wvC WQoU It not 



Dn. 14, I8S9. 
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le of hole? Or eLn ledam dhTing-pullBf and 
laVKtB the ipsod of vater-wlieel, irWh would 
ya ;on mora power.— Sabita. 
[S2367.] — Hoiie-power of EhbIho.— The 

^ne-mwer of '' Iffnoramufl^H^' smrine, according 



horse-power of '■ Ignoi. 
to the &gvi«i givsD, ia 



111-e. 



112 DBUly. — 



- '■ Ignoi 
f iu his 



= 290-6. 



[623670— Horaa- power of Bnyime — Find 
out whkt put of the stroke tho pUton is at wheu 
the dida-v&lTe cloaea ateom port, which is termed 
" ont-oll," aad I will work out hone-power. — 

[62367.— H.r. of EnBlna. 
omila to itate the point of out-oS iu his engine, 
and fclM whether coudangin^ or not. But we will 
nippoM it to be a coodeiuuig one, with an initiiil 
na«pr«uure of. wj, onlb., and a, bade preuuieof 
2lb. in the condeuser, and, for aimplicitf, to cut 
steam off at half of the stroke ; then the horse' 
power wilt b« GlaToSUin. area of cjlindei multi- 
plied hj 41'&Ih. average prenura, multiplied by 
s50ft. piiton epeed per minute, and divided b; 
33,000, eqnab ^-6 hone-power, or thui : 
fll5-75^36_x Ut 
33,UOU" 
— FiBKs, Dewsbuiy. 

[E2368.]— Bed and Bine PtaotOKrapha. — I 
Mn much inteceated ID " Mscbiiia'a '' replv to this 
qoar;, although not the querist. If ho will kindly 

e] lull directions for making the solations—sa^, 
a the paper aliauld be iounersed in each, alio if 
a non-actuuc light may be used in tho dark-room 
-it would probably be of use to otban 
— DosEt G. 

iB.]— Bed and Bine Fhotographa.- 
The aenaitinmg aotutioa for red or, more propetly- 



tiiing solution for blue photographs is ferricyanide 
of potash (red prussiate) Idr.. ammonio-citnte of 
iron Idt., water lox. In seniitiHing tbo paper. 
take hold of it in the middle of each eud, bend tt 
BO that yon can place tho centre of the paper on 
the solution, and j^raduallj lower the two ends. 
Let the paper remam floatiog on tbe solution for 
about one miuote, and then with your forceps take 
one end and alowly raise it from the solution, 
taking care not to get any oa tbe back of the 
paper ; then pin it by the comer in a dark cup- 
board to dry. When dry, pnt it in your printing 
frame with the negative or design which you wiah 
to photograph, and place it iu tho light. On a 
bright day it will take from five to tf n minutes to 
print ; but you will require a httie experience to 
get a nice cotoui. When printed, take it out of 
the frame and place face downwards in a bowl of 
clean water from ten minutea to half an hour, then 
take it out aud dry. Xever sensitiae more than 
you reqoire for one day's printing, and you should 
obtain some shallow dishea for your solutiona. 
Keep your red and blue solutiona in stoppered 
bottlsa, and take care to cover the bottle contain- 
ing the blue solution with two or three folds of 
Une paper.— A. I.AUMtiY, BuitoQ- villas, Strat- 
ford, E 

[623S1.]— Fower of Local Board in Water 
Sopply. — If you are wiUii>g to bear the cxpoDsos 
ol laying down the pines, I don't think the Board 
would lefuse to supply tho water ; but if you lay 
the main without consulting them, you can' t comp^ 
them to supply the water.— O. BtiSSEU Fimiaiii. 

[62382.]-PlaatBr for Oataide WaOIa.- Can 
itpossibly be clnyi' Surely not. It would wash 
OB in "no time,'' unless tbe house wore bakod in 
•i kiln, which does not soem practicable. I con- 
clude that " S. B.'s " house is very old, and built 
iu the Elizabethan style, as be apcaks of it having i 
wooden " framework." If so, the best way would 
be to paint the wood red, and peck olt the old 
cement where loose, and reptaatec with Tt""*-" or 
Foitlaud cement, miied with very coarse river aand, 
all the atonea being sifted out and the very fine 
also.— MUEASO, 

[62384.]— Abaorbent Cotton Wool.— I am 
much obliged to Thoa. Fletcher (or tho early 
answer to my query ; but I am sorry to say I have 
tried many sorts of soda which ale alkalis, but they 
uU in Juie the colour and caose it to look grey, and 
after I have washed it well in cold water, it shows 
the alkali when tested. If I boil in clear water, or 
neutraliae with a htCle acid, it brings it back to 
what it was at Orst. It also does not give it that 
iDOWy feeling when presud. Shall be pleased to 
know the right process.- Stddeitt. 

[52390.]— DTnamo. —Connect your F.H. with 
oells, aud test with compass needle to see if poles 
ate right. Two bichromates ought to make&Lem 
■troiwly magnetic. Test A. in the same manner, to 
see ifit produces !i. and 8. poles in a line with the 
brushaa.— W, H, E., Covenfcj. 

[52302.J-OraTitatIon.-The way to reoondla 



naariy, and tba thltd Z 



[62393.] — Water aonaumptton la an 
Bngine.— yon cannot toll with certain^, from thi 
diagram, howmuch water in the state of steam ai 
engme uses. A considerable poitioa of steam ia 
ooodensed in the cylinder at each stroke of tb( 
piatoD, because at each opening of the exhaust thi 
lemperatore of the cyl.. piston, and passage ii 
reduoed, and the incoming ateam has to ruiea'. 
these psirta, and so more steam enters the cyl. than 
ia theoreticaUy necessary to do the work. Part of 
the ateam that is oondeiued iaie-evaporated during 
the stroke, and this le-evaporation ia shown by the 
expansion line on diagram being higher than the 
adiabatic curve. To calculate from the diagram 
how much water the engine uses per hour, the rule 
is, multiply the volume of cyt. to point of cut-off, 
bytheJio. of revs, per min. and by tiO. Divide 
the product by the density of the ateam in the cyl., 
and the quotient will give the No. of cubic feet of 
water expended in the state of ateam. But by far 
the best plan is to fix a water meter on tbe feed. 
pipe to the bailer, that will show the amount o 
water actually used, and you can calculate from 



[62400.]— KeadlnK Lampa. — A query similar 
to yours was inserted in this paper last September 
and waa answered by " Nun. Dor." in the issue c 
Sept. 2lst on p. 71, who stated that there was Q 
remedy for the unpleasant smell, that the rubber 
was being attacked, and that destruction would go 
on until the pipe, as a pipe, was spoilt. — tiAonist.. 

[.Vi401.]— Pianoforte Tunlni.- To Mr. W. H. 
DiviKfl.— "A. D," has probably overlooked the 
explanation Meoeding the directions ^ven in No. 
S30, that " The poeitiou of the beaimga lies be- 
tween the F, a fifth below the 2ft. C, and the E a 
major third above Cbpth inclusive)." That is, 
twelve notes in all. Within these limits it would, 
of course, be impossible to tune a fifth dowuwacda 



If they were tuned aharp it would undo the effect 
of flatlening the fouiths, and would come to f" " 
aame thing as perfect intervals throughout. 
W. H. DAVma. 

[52402.]— Pulley.— Such a belt is termed a 
quarter twist, and needs no "carrier" pulley. 
The rule is, " tbe central planes of the twopuUej^s 
must intersect the atraigbt line which joins their 
paints of delivery." Now, get twoponniesi * 
knittiag- needle, and place them on the table 
to comply with the above conditions, and depend 
upon it, if you fail to do so, joo have no busmess 
to meddle with tuachinery.- 

[52403.] — Repalrlnff Dlea. — Double shear 
stael is not tbe right steel for dies. You should 
have mild cast steel. No shear steel will carry 
good cutting edge for lon^. Leadbeater and Scott'_ 
special die ateel would suit your piupoee. I know 
from experience.— E. T- 

[52404.]- Strains.— If "^an" should be niar, 
and if I understand the question, then the vertical 
strain on each end is 5 tons, and it is not altered 
by tho spar not lieing level. But thero will be 
horiiontat strains on the masts, depending on bow 
much the spar is out of level.^f . S. C. 

[624a6.]-OTltaderSleotricUacliiiie.— What 
ia the use of the pieces of tinfoil gummed on to the 
cylinder? I never saw them recommended in any 
book, and I'm inclined to regard them as the cause 
of all your woes. Try the machine without them, 
and see if it works better. I suppose the cylinder 
is dry inside, and the rubber, &c.,was hot whin 
used F There must be aparka samewheie, one would 
think, oT you would not feel a pricking.— It. A. B. 
Behkett. 

[52406.1— Oyllaler Eleotrlo Kaohluo.— Uy 
Qnt machine was a very limHar one. aiid gave 

Slenty of sparks, but I never heard of strips of ' * 
oil being posted on the cylinder. If the maci 
does DO better when they ore removed, and the 



no aborp anglea or roughnesses on its surfacf . aud 
its ends shaald be round and amooth. The tube on 
which it stands will insulate much better if warmed 
and varnished with shellac diaaolved in meQijlatad 
spirit. To obviate oondensatioa of a conducting film 
of moisture on its surface, of course the m^^hln^ 
should be warmed before using.— J. BaowM, Bal- 



lime-light for about 20 yean in almost all the 
end theatres in London and elsewhere. I should 
advise my friend to be rety particular in the follow- 
ing hints : 1 . Sea that the bags an free from air 
bdore filling them, as this, when mixed with other 
gases, is liabls to cause on axploaiou. 2. If jon uaa 
smglA.baardi, haTeaneqaat n r awB ui omi^^iaB' 



first when yon have done with the light. Ihere 
would bo no fear of an accident if the greatest care 
is taken. Pore hydrogen gives a more intense light 
than the carburetted : it would not be noticed if the 



iaformatioQ whatever. Do yo 
and where do 



ly further 
make your own 
sas or buy it, and where do you purchase yool 
limes, and what kind do you use f— as this depends 
entirely upon the kind of light you will nt from 
these two things.- Lux-UOHT, 22S, Hm-atiMt, 
Walworth. 

[52409.1-LeK»l. — Here B. ho* only a life 
intersat in the property, and therefore ahe cannot 
will it away to whom ahe likea, as after her death 
the prope^ was left to her eldest son, C., irtio 
dies doruig her lifetime, leaving two sons, who ore 



area, and number of 

quently the current, wilt depond 



.F.,andoc 

the strength of 
the speed of rotation. 



It wouKlDot 

round wire so long as tl 

length were the same.— W. H. E., Coventry. 

[6241T.]—BIemenaDrnuDo,— This is the most 
tiresome and tedious A. to wind that "Con- 
structor" could possibly pick, Sira of win. No. 
IH double o.c. I cannot very well ciplain winding 
and Donnsctions to oommutator without diagram, 
which 1 will send if you feel equal to the job. — 
W.H. E., Corentiy. 

[>S2'(22,]— Lesal.— "Tom" can certainly take 
away tbe fittings if they con be removed without 
substantial damage, and provided they were not 
tho landlord's property, which the outgoing teoant 
sold to "Tom as his, whicbia of frequeotooDur- 
renee. "Tom" must alao remove or sail them 
during hiaterm: but should "Tom," at the class 
of his tenancy, take a lBas4 of tlie premises, bo 
must take care to reserve bis right to remove hit 
fixtures, which he is entitled to sever under his 
first tenancy, otherwise, being on the premise* 
previous to the commcnoement of the second term, 
they will be irremovable whtQ it eipiraa.— A 
LiraBPOOZ SuaacniBBa. 



buted it to unequal expansion of the gloss when 
the machine was warmed, the outer port of tba 

Elate expanding and attaining tbe centre, which, 
eing shielded from the Ere by the mounting, 
remained cold, and gave way at the hole which is, 
I preaume, tho weakest port. If this ia the case, 
the remedy would obviously be to allow the part 
about the hole to warm also. Tlie brass choeki 
might be made in the form of riu^ with arms not 
in contact with tbe plate, or portions of tbe ring* 
might be cut away so as to leave still less of the 
plate under cover. — J. Buows, Uolfaet. 

[62432.]— Ballway Time SirnaU.— In 1873 
the Midland Co. erected a self-acting time Indi- 
cator at Kagwortb, showing tlic time a train bad 
passed up to 16 minutes. It was set in motiou bj 
the passing train depressing a lever attaclied to tlM 
rails, and commimicatiuR with the clockwork; at 
the expiration of the flileeo minutes tbe pointer 
returned to its Dormol position. It has since been 
abandoued, as not proving sufficiently reliable. At 
Whiston Bonk, on the Liverpool and Manchester 
line, a train -actuated signal was in use iu 1SG7, bat 
was subject to failure. The same result has also 
attended the use of similar signals on the Brightoai 



[52432.]— Railway, ^fn^e Slenala.— Tbai« i« 









i« seen in the 



Crystal Palace, called " King's Electric System of 
Bailway Signalling." The arms of tho semaphore 
signals are worked by electricity, wtiich ia bruu^t 
into opsiBtion by a plate inside the roils which ua 
tmin deprenas in passing over. Each train, b;y 
railing along tbe line, puts at danger tbe ai,'"-' ■'' 
Wja*tp. ' ' -^^ ^' ■— 

_. .. . ^ Thero is a dock on each 

signal-pott, whidi, as each train passes, is pnt back 
to sera ; siid so it shows to the driver of MMh 
sucoeaiiva train how long it is since the train in 
front of him ha* passed the pott. 
itsd in En, ' ' 



has been patentw 



n England and several other 



[G2436.J — EKtrftordln&ry Phenomenon . — 
^ksieia not much doubt tbaJt^ikb^mA^u^T^sc^ 
ar« d-i* V. ^k»^IlS»»o» tA TjuJ^a-i ■A*™MNKa«^ 
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iKb'.e. Tl^e iijihiir.vlf has been 
i.-w=:jiiB —ill ill," itwmbel 



UNANSWERED aUERIES. 



fikSti: 



• ::.i ■.l.:i-=i=.a. PiisMiaUv I iiun-d ' 



iMfrrtliibiinfiilfi*^Ffyl!tiwt 



I>i^~t:i 



. le effect! ; Siat.!. Pivwun- on t! 

TTM Mme hazy . siwii. PbiflHocfc*, 
G >t & ^mter {' ' "■•--- 



■u UOh. i: 



&IS01. Chief R«il, IIS. 

i;.:?r m the momuig | j,9n. E„,„iunna,( („ Quiida, Iia: 

.^c Ui« hiehen ctmu jieis. Hydraulic Htna, lie. 

■e*. An iiea hai been ! SiHiS. SfepUiw. lid. 
■i: fromi iriiie diffu- I B""' 
'si 



, ' SlHSl. 






li:=. — T:!3ii; Aii xapr^r i.-m the Jit's erap- ..z^ ;;: 

ti:c* i^i i^r- ruT ^= tra:- prchibiUlT id ihii *>™- ^' 

Kjyn^.-t. ■aria: I TAi ii a« Bay of Naples ' 

!■■: 7=*^ »^. — i ii:e jr;.!:;:^! ;Ter hx^ tncta Silss. OiiJe i 

i Si-i.i la;- It Vrjiii'ij TTii Terr noticeaUe, His*. P[«ipi_.,™ „. ^^ 

Kini?'=5.^. T\a -wTj TjiT ^^- tieeable here 



ipper B&Eleiy. f>. SOI. 



c of ] 



|i: 



. PileW 



r :h* ve&tilatica o[ 
■ :7i ii-rv.^. TLi firce which 

tW r: ^-.zli ie cf tj inctio.il . ,«, 

■■<Ttr pT. .-i diM tr?E which WMfi.-Model Boiler. - 1 h.ve « horaooul 
.*t:t* K_- ,™, -al .3«a o« It- ctppn built'r yin. diAm . ISin. long, copper S-lfiio. thu:k. 
*^ '- ^--■^ i^ tij**;. A nwia bnn.! tvun. enJa flMpsJ down im, artr bodj ami 

i i-.K;= k^i :£^ ^:^^u.g :i=- bv os? Hi»ili- wU 

7 ^^riSPi il^rr. ^iK ira :2 ■ _ 5«r-_-Boil8r for Stodel EnBice.-;] 

■ »b^r iron liTeled. _, 



aUERIES. 

it wm lUi 












. for irhi^ 1 vuh ui 

, 1^ *une kdnd rp&d^r would g 

J :)rtUed [.jMif t4t« t^.w ?.i prorcni « 



1M151.]— AnimitiBB.— Reqnirod t« 



■ bued ?— M. a. 

(BH^.l— C.B. XiOCOB.— Oin "CuMain" uUn 
rhether tbe itbuilt (ingle p>M>«nsfr eiinB0,7t.n.BJ 
14 Arfla«ad»« J Whether IfruQuaondhaimo^"' 
ion of the ul<] eft. Sui. nnglei beiildea tb* ih 
rbaC Biu oi cfliDden thejr now hiLve !— W. Tw 

[S3U(.]— Batcher's Tee Boom.— 'Will > 
ie 1 I want corutrnctcd or to pnrcbiM 



■nil inW 



« folloviaff wrii . t 

il the ipuEkKtal 

what ! and width at )I«>r Q< 



ipnlsary, and if the ■] 



obliged with 
with aarthin., 

the room ! SiEeofroom required, inaide, aboottfL^ 
4lt.. Bad Sft. Ugb.— &[. eiKU. 

[Sl455.]-Shaft Jotimal.— Would tnjagmpat- 
eo% obU^ me with a rale for detenniBJnigdclaAi 
ihtft joutnils. wtiem the prcnntc (u tb«ioaiil,ti 

[»l]y wunl u> knaw i* whkt length ihasld lb> AC 
lnunul bs when the diain. ta llin., i;umi ii «* 

Lll^lM.j— BlectrOpboinB.—I hayr made la iliOk 
pbonii in Che fDUowiag manner : The lonr put ebib 
of a tindlH loin, diam., haviziv a AueaC^OBbi-^t 
thick ^nrd to its upper ■urfaoe. 'nw cboaltt iitid 
and polubed. Tlie upper or novaUa pait o( AckBM- 
" "" "■ ■' ^- diaoL, hvi^ a^ 






^mit tb 



il war, I ^ff,' 



btw the ebonite h 



labont 

infattuR <if ptat littrr ! ' .^u the «»t >>f sucE 
.^...MT aj oar l< («-]Dir»I, aod ftom vhuni a>nld 

I ii tie r>i!a, ' MMS.J— Oreek Ir Bcriptlon,— In 1SI3 Sir W. 
f^«i---^t ffjf '>?l; f jEi^ ^ ^mnz-. idhl-T in Ijlfippia on which 
^^_ _.-^. .. - 



; .'.-ibtd a 






a iKtrn. 



mplM LJl f 






ir-o. .;;■. -ii^ -.-.i.'; •-,- ■: : -.-.--_iV!;:*?rf M ■»4>;.--F«It Aclda. -Wmitd a limplr and 

-..«. 1 .:.- ■j..:.^. ^ yv.v lii -.ii; .: ii-i.i f»lT_=("i>l f^i li^ ^jaM:i-i;ir._ft,!uuitiano(neatral 

Sfc,"**,,^ ..-. "■-: <■:; -C^.- -l.'^^ItT II V ii*: '»«i;.:-:Pectill»rlty in Vlaion,— The f« 

t--. ,; ---. . Hi.- .„: v.-. »-^ I.;'.':* i.?«t« lij^^w:i£.di.:aiD.'^ eiplainri io me. u'tiiillr mT 

»■ wj. %.\.. -..1 -.-- ;.-i.i-.T /---■= -.i«= w-„ i-,T ^Hiji; t p,ifs::-indt«l I think rithei ah" -" 

UAtj^r: -i- ' -. ■ T--rt -T.^T-aiViiMmwT* :«j™:i""j *rvi-,T tot >aph wort aiihoui a'l 






Mhi. I 



. iaw Itflta thn-tiih the » 



enl of a powerful tel 



uif 1 



rtclin? at tXiiM HiD^w) 

■ . -.:.■■'■ .r !: ^ '^-.iK^zes.u :_>* mVi D*««iiHi»!e'a lafhuqum; The lonm I look 

, ■ . *---_• 7..aM w*2 aj.'i »i d:t 6t;+-"J the naaUn anJ more remote duthtrbe- 

.- -■> ' r^li* T^± '^'«'. ^f; =>* M» of .u- — ' "■ 

„.>- -...>-„,!:. J-*— ^. l..r ,^,-,^,;:. ..-tre.Jnt to th* .. 

; , ■*.-. .■:.■;; w-Ii tut. It . ,^ .^ i^ ,.n ■ii.-.aot obJ«-.^. c 

^ '"> •> .' ■.>i-. /aM {I'^iiH. at Hiat^IBa nrr dure to Che rjc. rur eumiiir : A 

. . ■,. ..■.■AJi -.i \xyaM: izA »*»•»«_ in tay hani will mdaeolT ««□ no bigier 

,' , . *. ,." . _ . . »r". T* , _. /.J " m>Kd3i9 •«« ; but K I giadaally 1«I raj- fff* trarel 
r !;' V-Jj*. ivurJCM ■ tsc.4r ILa i i^m'-. 'lo-'pribably i: will go wrong again in a ttraai 



, tilt In 
rilr'bTl 












lai^, Whan in 
aaih' 



DiahF4 a special «tady of 

r T»d in phy»i,i1(i*y anil 
,^-^-x ■ UU-, 1 Ei*>r *s. launj lu diio<>Ter any i<>]anon of 
;.]! ;.it:ulry. IhiviBavrtyrtknownanTDerMnwt.iLid 
■xfiKn'VxA tbo viae Ihlnr. ean^n * 



of my zifu. Uteljr d«>:nl>n! 
-i— - — p«uliarjiy in hi^ 



.'»» *■.-.-.* TwyW'i- Vi tt*, with Oiutt aurpr 

.r. ";i«7 re,^^-Mfc'^':|;ii^rt«Ui'^"!^tBtil"a<!niiiiy -. -. 

■ ■ '* V<Lum|thataDiTlLaK«biku»«iAaKBVliBKawiifcnBlT. 



, _. . luull Ukt if any >■ 

.TtHfi-aJtOita eouid gire mf aa idea wh»t ii it 
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but Ultletpice. and )'Ft the rainfall uin be bhd at a 
glance- tbe rain.«aiigo being in an open space some 
dLitancc from the home ; ao aupponing une hap not time 
o empty it, yet by taking itH rcaillng Ifae amount can be 
leductol from the fuUowing day^a rain, and the reeohl 
till Btill bo perfect.— 11,10.811.8. 
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irother reader of " oura " fcmdly infunn mc what weight 
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[gttsi.]— Viotoai:eUo MaJdnB-I am obliged to 
■' Fiddler " for biB reply to my aueri.* a- far as lie bai 
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giving a few flimeoaions, and may take advanlago of tta 
geni^rouB oiter to MrreBpond privfttoly by advfTUMng mr 
addreiB on an early day. jreititiiiir'. I ah-mld like to 
know wliat thickncBB tbo riba ought to be.— EoiMiuiaa. 

|6a4Ba.)-To " Jaok of All TradeH."— On D. «t, 
Vol. XIV., you give cut and dewriptlon of imalftur- 
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for melting IS ta Solb. of iron, partiruhirlT height and 
diameter (iniiide) of chimney ! Also what kind of (uel 
Bbould be used 1 Do you lUnk a UtUe tlrwUy mixed 
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[hlftM.]-IdKal.~Tu Ua. WRniiiiFiKLO.— Tbe lo.al 
auiboritlea have put Into force their powen uod«r Uie- 
public Uoaltli Act, IbTb, in rt-ipect of making up 
paving, channeling, and liglitin^ a private road in whu^ J 

tropor party to pay for thin iuiprovtmont, tlii ground 
indlDnl or myBOlt.— 11. M. (i. 
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ILLTTMINATINO GAS FROM 
MINERAL OILS. 

^PHE announcement that the Commis- 
A sioners of Xortheni Lights have given 
instructions for the erection of luincrul-oil 
gasworks on Ailsa Craig to supply gas for 
-working the fog-signal engines, and also for 
binning in the "Inntoni'* which is being 
erected on the rock, is an indication that 
they, at least, are not satisfied with the 
electric light as a guide to mariners. There 
is much (fiversity of opinion on the matter, 
and little difficulty in finding a host of 
experienced navigators who are ready to 
declare that they pn^fer the old-fashioned 
oil-lamps to the electric lights which have 
been erected on certain parts of the coast. 
The Trinity House have advisedly moved 
rather slowly iu the matter, and although 
they have had at least one light- 
house in which electricity has been used 
for what we may now term many 
years, and a few others in which it has been 
tried for longer or shorter periods, they do 
not exhibit any very ardent desire to forsake 
the old style. Recent experiments in Ire- 
land have demonstrated the great value of 
gas for lighthouse purx)Oses; but, un- 
fortunately, lighthouses are not always 
located in spots where an unlimited supply 
of coal-gas can be obtained, and it is not, 
therefore, surprising that the commissioners 
of Northern Lights, ha\'ing determined to 
try gas at Ailsa Craig, should have adopted 
the system which prepares the gas from one 
of the paraiftn oils, esiKJcially as in the cir- 
cumstances tilt* gjis can be manufactiu*ed 
more cheaply than from coal. Dr. Steven- 
son Macadam, of Edinburgh, has made a 
large number of ex}K>rimeiits with paraffin 
oils, in order to discover the best means of 
obtaining a i)ermanent gas from them, 
and has satisfactorily demonstrated that, 
properly treated, the shale oils will 
yield an trxcelleiit illuminating gas at a 
comparatively low cost. In the earlier 
trials witli the parafHn oils, no difficulty 
was exi>erienced in obtaining a permanent 
gas ; but it was found that if large quan- 
tities of gas of high illuminating power and 
uniform quality were required, much skill in 
manipulation and great attention to details 
were necessary. Not only did the results 
vary with the chemical composition of the 
paraffin oils, but they also varied with the 
neat employed in pisifyin^ the oil. At low 
heats, it was founa that tne tendency was 
to distil oil rather than permanent gas, 
whilst at high heats there was much risk of 
dccarburising the oil and gas, and obtaining 
a pro<luct of weak illuminating power. At 
last, however, suitable heats were discovered, 
and when the proi»er quality of oil to give 
the best results was foun«l, a permanent gas 
of high illuminating power was obtained 
with oidy a small quantity of tarry matter 
and a slight amount of deposited soot. 
The i^araffin oils employed in Dr. 
Macadam's experiments are technicaUy 
known as crude, green, and blue, 
the first-named being the oil which is 
obtained direct from the destructive distilla- 
tion of shale, and which necessarily varies 
in quality. The green oil is obtaineti by 
re-distilling the crude oil, and removing the 
lighter constituents by fractional distilla- 
tion ; the blue uil is the i)roduct of a recti- 
fying and fieezing process, in which the 
green oil is ti-eated with sulphuric acid and 
soda, the spirit, buniing, and intermediate 
oil being distilled ofF, and the solid paraffin 
or wax remove*! by freezing. By this means 
three fairly definite paniSin oils were ob- 
▼Olfc XXXV1II.-NO. ©78. 



tained, and after a number of exj)erimonts. 
Dr. Macadam foimd the best results by 
running the oil in a thin stream into a i-etoit 
kept at a bright cherry- red heat. The 
crude oil has a specific gnivity of s.iu, u 
flashing jioint in the close tester of t»2- Fahr., 
and a i)ermanent firing point of 100" Fahr. 
Its cost is, or was at the timi- of the experi- 
ments, lid. i)er gallon ; but its low flashing 
point rendered it a dangerous oil to stoix* 
for the production of gas. The gret»n oil 
has a s|>eciflc gravity of 881, a flashing point 
of IUj' Fahr., and a permanent firing point 
of H)">' Fahr. This oil is imictically saf<* 
under any ordinary' conditions of working, 
and jields about .'J 'SO j)er cent, more gas per 
gallon of oil than is obtained from the crude 
product, but slightly less when the oils ari' 
measured ])y weight. Its price is .'>d. per 
gallon ; but as it gives about b\ per cent, 
more light value when measm-od by weight, 
the figures come out as 3'7i* aM«l ;i*74 re- 
spectively for crude and green uil, when 
reduced to the light- value unit of a ] jenny- 
worth of oil. Taking into consideration tlie 
safety of the green oil. it is clear that it is 
much superior to the crude oil. The blue 
oil has a specific gravity of 87S, a flashing 
point of UV.y Fahr., and a permanent firing 
point of 'ifJ-S*"* Fahr. Its cost, hoAvever, is 
7d. a gallon, and its value reduced to the 
penny unit, oidy 3 'lis. Still, it yields the 
largest quantity of gas from a gallon— a 
consideration in storage calculation and 
is practically free from any risk which 
attends the use of oils containing the 
lighter components of the crude materinl. 
Tested by a Bun sen photometer the gas yielded 
by the blue oil gives 01*28 standard sperm 
candles on a consumption of five cubic 
feet of gas, and a gallon of the oil fields 
127*42 cubic feet. One gallon of the crude 
oil yields 9.S-76 cubic feet of gas of oO-^O 
candles, and a gallon of green oil yieMs 
102*02 cubic feet of .3:}*24 candles. The cost 
of the giis from the blue paraffin oil is about 
10 per cent, more than that from the crude 
oil, but against that has to be set perfect 
safety as compared with considerable risk, 
and smaller storage space requireil for a 
given quantity of gas -making material. A 
spt^cial blue oil sold at the same i>rice as tlio 
other — viz., 7d. a gallon, gave still higher 
figures for illuminating ]>ower and quantity 
of gas per gallon of oil. with the special 
advantages of remaining liquid at any 
ordinary' temperature, and of being capable 
of safe storage under any natural conditions, 
for the flashing point is 270* and the jjer- 
manent firing j^int as high as 33'V Fahr. 
Someexperiments were made by Dr. Macadam 
with other illumiuants, including a n/ctified 
coal oil, which, however, gave the lowest 
results of any, and demon3trat«?d the fact 
that the coiil naphthas cannot comi)ete 
with the x^^i-i^ffii^ f>ils in yielding large 
quantities of rich illuminating gas. 

It will have lK»en noticed, from the figures 
given above, that the gas obtained from the 
paraffin oils has a verj- much higher illumi- 
nating power than that of gas obtained 
from Boghead cannel (40 candles), and about 
from three to four times that of the coal gas 
suxi])lied in London and many places in the 
provinces ; hence, so to speak, a given 
number of "candles" can be stored in a 
comparatively small space — as. in fact, has 
been done with the oil giis used for lighting 
railway carriages, which appears ({uite able 
to hold its own against the tdectric systems. 
Obviously, however, if the jmiiiffin oils give 
so much light in the shape of gas, they udll 
give more if consumed in the liquid s:att 
and to ascertain the exact proportion i 
near as possible, Dr. Macadtim mad«.' son 
of his most inteiTsting exjM-rimeuts 
common lamps, a gallon of the oiilina. 
paraffin oil (burning oil) yielded a ligl 
equal to 221b. of sperm in standard cantft . 

ia standard candle bums 120 grains y^sx 
lour) ; and iu a Doty lamp it gave a light 



equal to fully 271b. of sperm. Since those 
experiments were made lamx)s have been im- 
proved, and there is now no difficulty in 
obtaining a lamp — one with an inch and a 
quarter flat wick — which will give a light 
equal to the 27lb. of sperm from one 
gallon of refined oil. Dr. Macadam esti- 
mates the cnide paraffin oil to be worth 
thre».'-fourths of the value of the refined oil, 
and the green oil as equid to four-fifths, 
which give, when compared with the light- 
value of the gas produced by both, 80 per 
cent, of the light -value of the oils. The 
loss is a trifle less in the case of the blue 
oil ; but taking it at 20 jM^r cent, all round, 
the question arises whether it is worth while 
to lose 20 per cent, of the light -giving 
capacity of the oil in order to gnisp the ad- 
vantages Offered by the gas. It must be 
remembered that the loss of light power is 
onlv on the total quantity of oil consumed 
- -that is, more oil is needed to give the same 
number of candle-hours when it is used in 
the form of gas than when burnt as oil in 
lamps provided with wicks. The actual 
photometric value of the.gas is higher than 
can be obtained from the oil in practice, unless . 
very great attention is paid to the wicks, which 
would require frequent renewal. There is, 
too, a limit to the wick area which can be used 
in any given laiup, and ceri^iinly a consider- 
able expenditure of labour in trimming, 
cli^aning, &c., besides loss from bn^akage of 
chimneys. Taking all thes(> j^i^^^ ^^ 
consideration, it seems to follow that there 
are many places where it would be advisable 
to convert the oil into gas, especially as it 
can then be used as rc^iuired for obtaimns 
motive-power bymetins of gas-engines, and 
also for illuminating puri)Oses. Where coal- 
gas can be obtiiined at any reasonable pi ice, 
say, 4s. per 1,000 cubic feet, the oil-gas has 
no standing ; but considering how easily it 
is made (the retort can be kex>t at work for 
days together with the minimum of atten- 
tion, for the oil is siiuply allowed to trickle 
in continuously), it.^i high pliotometric power 
(at least 50 candles], and the small space 
occupied by the required yilant, oil-gas is 
esi»ecially adapted for lighthouse work 
and for use at country mansions. WTiere 
the gas is required for motive power (it is 
used at some lighthouses iu the engines em- 
ployed to work the foghorns), it would bo 
advisable to add to the plant an an'ange- 
meiit for producing water-gas by di-iving 
steam over red-hot coke. The carbonic 
oxide and hydrogen thus obtained might be 
mixed ^vith the oil-gas to reduce its 
illuminating jK)wer (it is too rich for burning 
at ordinary gas jets, excejit Xo. 1), and to 
increase the explosive power wlien used in 
engines. In districts where coal is found 
on the spot, or can l>e had at a cheap rate, 
oil-gas is economical only for lighting ; but 
in that direction it seems likely to hold its 
own against the electric liglit, esi}»ecially in 
railway carriages, lighthouses, and other 
places which caimot be directly connected 
to large gasworks by fixed jiiping. If a 
siuiple portable apparatus were de\*i.'*erl, in 
which the gas could be made and used at 
once, it would, we think, find a ready sale : 
but to be complete, it would be necessaiy to 
use oil for heating the retort, and it must, 
alioveall things, be free from any ri^k of 
ex]>losion. Something of the kind is avail- 
able for use with gasoline and benzoline; 
but there can be no doubt that the green or 
blue })araffin oils would be preferred to the 
more volatile hydrocarbons. 



FATIEBH MAEINO.-XIX. 

Columns and Pipes. 

VKK it a rule to joint all colunms and 

-A- l^pes, whether they Ikj smill i>r lirgo. It 

provents the tearing away of tlie n^iper hulf of tlie 

mould, and the joint forms a (K>uv(.iiii<»nt basis 

for the markiiig of centre and parddlel lineft^ tV^ 
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•eUiiiK iqiuTe ol hlockt, tacingi, flan^;ea, Uwsei, 
ftc. Pipe* and pilUranpto seven or eight inches 
in diuoeter will De made of solid itu9 ; it OTer 
ttiose nzes the/ should be " lugged up." Fig. 1, 
Vol. XSXVin. p. 448. The transyBise blocks 
or bars upon which Uie lagging is to he laid may 
be about 12iii. of 15in. apt^, and each bar 
should have a dowel in the centre. The number 
of pieces of logKing to the circle will tV]i irith 
the diameter of the pipe or column. AU Sia. 
pipe may have eight strips to the circle, while a 
column of I6in. or IBin. diameter may have a 
dozen. Fit the ibips aud glue aucceedvely in 
Uie manner deacribod when treating of engine 
qrlindere, the only difierence being that a long 
jtOjxt it not made to St close so rea<Qly ae a short 
ona. When built up, secure the two halves of 
the pattern with centre. plates, and put into the 
latho. If the pipe be long, staple the joint at 
intervali before attempting to turn. Do not 
turn any one portion to Gnisbcd aiiios immedi- 
ately, but Tou^ the whole pipe down (rom end 
to end Brat. If other work can be prepared in 
the interval, it is even better to let it remain 
thna roughed dawn lor a few hours before 
finishing, than to finish at once. The reason is, 
that all timber, whether well seBsoned or not, 
has a tendency to spring, and will to moat cases 
buckle more or less oat of its original shape when 
newly-cut grain ia aiposed to ^e air. For this 
reaaoD a carefnl workman, when beginning a 
lengthy job, alwaya "gets out" asmuchstuS 
■a he con see hia way cloar to get out, and 
"jacks" it all over before planing or turning 
any one portion to its finished dimensions. 

It the column or pipe be of small diameter in 
proportion to its length, it will vibrato or 
" wobble," to use a workman's term, in the 
lathe, so that to tutu it true will be impossible. 
Hake a stendy, shaped roughly U> fit the bed ot 
the lathe, and to take the disjneter of the pipe. 
The sketch. Fig. 101, showa the beat way to 
make a steady. By means of the sliding blocks 
AA, replaceable at pleosuie with blocks ot any 
other duneoaions within the limits of the Vee'd 
portion of the steady, we can make it a standard 
tool loi pipes of various dimensions. Wedge- 
shaped cottars, BB, will hold it firmly in position. 
A lubricant must be applied where the pipe runs 
in the steady, else much heat will be developed, 
and an eiceaaive amount of friction be setup. 
Soft soap, or soft soap mixed with blacklead, are 
good lubriconta. 

It will facilitate the turning operation if, 
long pipe, after having reduced the two ends tn 
the required diameter, we pLine a straight flat 
along the pipe from one ot the finished ends to 
the other. We can then sec at a glance, when 
working at any portion ot the pipe, whether wo 
are nearly or quite down to the aiie, without 
having recourse to tallipere and attaigbtedge 
continually. 

Flanges round, square, or of other shapes, 
Bocketfu or spigoted ends, belts, mouldings, oc. , 
will be required lor pipes and oolumns. It the 
pipe ia to bo flanged, uie flanges will be : 
distinct from the body ot the pattern. A Qange 
will bo mode in halves, dowelled together ; and 
where it is put on at the end of a pipe, the hole 
must be made ot sucb a size that it shall drop 
into a groove somewhat smaller than the print, 
to keep it steady. li tho print at the end ot thp 
pipe ia, sar, 4in., the groove may be 3iin. in 
diameter, f'ig, 102. The stuff should be got out 
thicker than the actual thickness ot the Qange, to 
allow ot B small radius or hollow being turned 
out at the back. If the coating ia to be faced, 
^in. must be added to the thiclmciB on the front 
side of the llunge on that account. If the flange 
ia to go on some part of the pipe intennediatu 
from the ends, it is usual to turn it as a " body 
flange" — viz., a (langB having a hole of tbi 
samu diameter as tho oaliiiU of the pipe, Fig. 
103. The flaneo ciui then be slid along and 
Bcrowod to any desired position, and tho caatin^ 
can Iw "stopped oS" to tho coireeponding 
length. In body flanges the hoUow on the back ih 
omitted, being left lor the moulder to rub in 

For socket and spigot pipes, or faucet and 
spigot, OS they are called also, the pattern may 
luve blocks glued upon it j uat where the socka: 
is required, large enough to bring it up to the 
proper i\7.e, and long enough to include the 
•ocket print which, ot course, will be larger 
than the outside of the pipe b.v the allowance for 
"caulking." Thia method ot Mocking up thf- 
pattern with a permanent socket, though right 
tmougi tor Btandird worlt, would be absurd in a 
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jobbing shop where pipes of all lengths and ot 
both kinda are made m>m a mngle 9it. length of 

ettam. We must have the socket, like the 
dy flange, a thing quite distinct from the 
pattern, to be screwed on anywhere or removed 
at pleasure. The most oonvenient form is an 
iron pattern socket in halves fitting over the 
body ot the pipe, and cast very thin to reduce its 
weight. A single screw run in from the top 
holds it in position (Fig. 104) ; dotted lines in- 
dicate how the socket ia lightened ont. For the 
apigot a bead ot lead may be caat, bent ronnd, 
and tacked to the pattern, or, it for permanent 
use, it may be turned out of the solid. 

If round or square holes are wanted in flanges 
they should be put in by templet — in this case a 
piece of thin wood cut to the shape ot a half 
flange and having slot holes cut out, — the ter^ 
mination of which gives size and position o: 
cores. The cores rubbed to the tbickness ot 
flanges are thrust into position by the templet, 
and the alight friction of their faces against the 
faces of the mould ia sufficient to retain them in 
place during the inflow ot Uie metal (Figs. 
105—106. 

Pipe patterns from which a large number ol 
castings are required ore always made in wood 
(where the quantity is very large) in iron. T; 
we sometimes have pipes ot a large size 
make where the number of castings is not auf 
cientt«pay forthocostof apuCtem. Inthntcase, 
we make a loam pattern. That is a difiereut thiug 
from a loam mould. In the latter cose our boarde 
are made to strike the actual moxU (Art XI. p. 497 
Vol. XXXVII.) In the former, tho boards strike 
up the^'(«rn from which the mould is to be made. 
The flangea will not bo struck up but made in 
wood; unless, indeed, they happen to project onlj 
a little distance from the pipe body. Mouldings 
and sockets, however, will be struck as part of 



loam pattern. Thaannesedfiguma, 107, wil 
sufficiently illustrate the way in which a loan 
pattern and its core are atraek np, without verba 
explanation. We shall return to the subject o 
loam patterns again in cor '"" 

elaborate forma ot work. 



but we can always, or almost always, chalk thi 
nd cut the branch to a fit in less timi 
than would be occupied in atriking the ncces 
Bory linee. Where branch and pipe, however 
are of the same diameter, there ia a rcadi 
and simple method of insuring a fit at once 
Having marked in the joint of the brand 
"- line where it abuts the edge ot the pipe. Fig 
; on thia, aa a base line, construct a triangle 
whose sides ahall be inclined towards it at ai 
angle of 46°, meeting consequentlj| and formini 
the apex at the centre line of the pipe. Fig. lOS 
Cut to these lines at right angles with tb 

Where the out faces intersect the circumfereno 
of the branch a curve will result, which if workei 
the required fit without (lutbe 
trouble (Fig 109}. 

Fig. 110 shows a tee pipe, or tee piece, mad 
in the usual way, with a wide throat at the poin 
of j unction, for the purpose ot allowing freedoi 
ot water way and diminishing friction. Here 
special core box (Fig. Ill) is adviaable, to get th 
throat ot the correct shape correeponding wit 
the pipe. The core for the pipe, being plain an 
circular, can be struck up separately, and tli 
branch core butted against it in the mouli 
These throat core boxes are made tor Taiioi 
sized pipes, and kept in the pattern atoiM i«ad 
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ixxxvn* 

By p. J. DiTiM, H.M.A.8.P., fa. 

{Cbnlituiei /nm p. 298.) 
II«MiiTlar fi>r LMd ODttan (iwnliniMiO. 

SO titT let UB suppose nil to bo done, and 
ready for bofiaing, or working up the comeiB, 
B-hich ifl done u follows ;— " Tiie the mallet M 
(oTBome plumbers uee the dummy; I uw tbc 
fiist to hand) and bo«»ing itick R, and having 
the load with its cornen cut oft, as illurtrateS 
at Fig. 408, and trued up shipshape, procoed as 
foUows : I'irit let the mate hold the l^d nice 
and flim, to prevent it swaying about. The beet 
plan to do this is for him to knoEd at about the 
figures 1SS2, then place the other kneo at 18, and 
witb his fingers put round the edge of the lead, 
let him pull it towards his knee ; this will hold 
it as firm as a rock, and the plumber can work 
with ease ss follows : Place the mallet as shown, 
and with the bosiing Bticl£ work the lead from 



U it be thefint gutter with a drip, as at Y, Fig. 
409, work the dnp down as to bo hereafter spoken 
of ; but for our purpose let it he the head giitter, 
as at Fig. 420. It so, then put a nail into thi 
stand-np side at a, Fig. 420 (which is an end or 
overclou; gutter), so aa to keep it dowa. Nov^ 
with your dmaer flatten your atiSeoing line, 
and smooth the bottom. Proceed to do 
the other comer, then go and ' ' work down 
the drip," which at first will require 
your parbcolar attention. Proceed ai fallows : 



maltetis 






Whenle __„. ^ 

work very steadily, and not want to do it all at 
once. Keep working it upwards, but not too 
much so as to weaken it (or to cause the end rf 
to become rounded or out of the square) ; but if 
anything rather lat it thicken, Kom at it, and 
do not forget to keep it well round until it is 
near about high enough ; then you may work it 
nearly square, and as shown at B 4, B, and at Q, 
diagram 407. Having bossed m the comers, 
next let the male "bash down'' the gutter a> 
follows : You take hold of the buckled or 
puckered up side, as at T, diagram 41fi, and let 

{our mafo throw it down straight, and let him 
ollow it up with his hands to prevent it spring- 
ing back or from " rounding itsdf " — that iiTby 
springing up about IJin. after it was thrown 
down. II this is allowed to take place, the 
itraightness of the edges cannot be ~""'~" ' 
and will Rive you extra work whi 
Xow_ having got so far, neit turn tlio "lead 
^n Its side, as shown at diagram 
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and with your dresser and mallet pnt in the two 
sUHening lines A L and J K, and with the dresaei 

hallow the centre of tbo gutter up as shown ; 
then dress up the arris £ F to a true line. After 
this, lay the gutter gently down as at diagrams 
417 and 418, and it is now ready for " putting 
in," excepting the putting in of the four hani 
holes on the tum-up edges, which is done by 
bending the turn edge of the lead over on the 
inline of the gutter, as illustrated at two drip 
end hand holes K and F, diagram 419. Thu 
lUloirs you to grip the gutter firmly when lifting 
it into ita place. The hand holes will be best 
placed, siiy, lor a lOft. gutter, 2ft. from eadi 
end. Xow see that the joint in brickwork, as 
shown at A K, Fig. 410, is properly raked out toa 
depth of at least lim., IJin. would bo better. Now 
sweep the gutter thoroughly clean out, so as to 
have no aouill pieces ol stone or other hard sub- 
stances in the gutter ; alao see that the nail heads 
are thoroughly punched home, and proceed to 
pat in your first gutter, whidi, if a wide one, 
should have n piece of quartering Q (Figs. 417 
and 418) laid in the centre, so that tlie middle of 
the gutter will be kept up, and thus better allow 
the arriaus of the gutter to take a bearing on 
the gutter-board. Aow, having the gutter pro- 
perly prepared and lifted into its place, let the 
mate now with his holding-downifackhi^ddown 
Uie comer of the gutter at S, Fig. 418, and as at 
S, Fig. 412. Put the end of yonr dresser on 
thisM - * - "-■ ■-' --'--- 




(similar to that shown at PO J, diagram 420 a), 
This beating np will allow the comer of the lead 
to be easily bent down over the end of the drip 
without too much work afterwards. Having this 
worked nearly upright, bend it down again, and 
work it until the top edge is quite ronnded, and 
like that shown at K L, diagram 413. Now pro- 
ceed to work the lead into the comer ot Qie 
drip, which is done ns follows : Let the mate 
with his holding- down stick hold the load 
finnly down from springing, as shown at W, 
diagram 421, and you take the hornbeam dreasw 
and mallet at about Sin. from the comer aa at N. 
Knock the lead well back into the angle of tbo 
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First see tbat no grit is between the under and 
over cloaks of the load. Now, with the side of 
four mallet, or a short piece ot roll, knock the 
lead a little down into the angle towards the drip, 
u shown at H, diagram 120, Next, from about 
3It. from the drip, bend the atand-up side ot the 
lead down, at shown at ZEFPUU-, and give 
Lhis a "smack down" also with the side ot the 
mallet, as shown at QG, but not right back on 
the arris of the side load so as to cripple it. Now 
let the mate, witli the holding-down stick placed 
at Q, bold this lead firmly down, and you with the 
dummy work the side ot the lead up anin, 
beginning at E, and working it regnluly along 
(rmn E to H. This will Inngthan 1^ top edge 
ot the lead, and " '" *^ '~' 



9 it to beoonw rounded 
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drip, Oien take a dull chasewcdge, whose edgeii 
lin. thick (I like a piece ot soft wood instead of 
boxwood) as at U, lUagram 407, and with it work 
the lead into a kind of bulged bag, so as to get 
surplus lead in order that it may Xe worked into 
the comer G (Fig. 413) withont straining iL 
The beforemcntioned bulged bag is well shown 
at P d in diagram 427. It is formi.'d by carefully 
and n'Dfularly working alt the outer parts equally 
towards thi! centre, and nithnut straining ili« 
lead more in one part than another. Do iCregn- 
larly, and in such a manner that the lead shaU 
be as thick in the angle as in the other parte. 
Keep at this until it is properly down, aa at C 3 
diagram 413. It will be then well to tack it 
down as shown at F E, or by sticking a 4in. nail, 
or betUr, a wall hook, through ths two leadj 
and into the joint of the brickwork. After yon 
have hooked, nailed, tacked, or otherwise 
fastened the comer down to prevent it fnna 
rising, proceed to work the other aide, and having 
this done, trim the lead so that there may be n 
IJin. splash lap left, and as shown in diagrui 
413. In order that the overcloak shall not rise, 
put ■ wall hook, nail, or tack, into the lowl, at 
shown at EF 1 diagram 413 \ and the drip anil 
gutter may be finished, and ready for pattinx 
some boards into, to prevent it being dertroyed. 
I may here mention that must ot our lead gutter! 
often got half worn out long before the roof OT 
building is completed, which is due to the fact 
that the plumber will not look after a few boards 
to lav in them whilst the slaters, bricklayen, fa., 
are doing their work. I consider that when 
gutters are laid, it is tho duty of the plumber to 



A CHEAP KEAI 

A SUPPER to about 150 people has besn giTSU 
in the Grove - walk Schoolroom, Hoitcn- 
itrest, Shoredilch, by Dr. T. It. Allinson, under the 
auspices of the National Food Itefoim Bodoty, 
irith the object, in the words of the invitation, tk 
provintF the taatintwi, healUiiness, andectmoUTol 
* non-flesh diet. Those invited were for tfaa molt 
part .women attending the metheis' meslingl and 
ather relirioun pariah organisations ot St. Leonard's^ 
Shoreditch — the society seeking, by the demonstn- 
tiona they have undertaksn, and of which they hava 
■Iready given sevenl in different parts ot the 
metropolis, to appeal through the palate and fbe 
atomaoh to the understanding of the poor, eiped- 
aUy ot all lections of the labouring classes, and to 
inibnet tbam in that ot which the London worUng 
popnlation know less than their fellows in any 
Muntrj— the uie end wholesome preparation at 
nS«tBble food. The biU of t«no™--S!««A.SXii»k 
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ocnr-;:* — jjcoUh brMh anJ a siic* of whole me&l 
hr*rvl : if.T a ^ciToury diih^ gre^n i^ea pie with 
po*"i^/*:i. th^ jj:^ CTj-t Ij^in^ m.vl<; with re get- 
a* .e ',:! : w.d f'.r '^iT^'-rt. -wv;'.t«:i-»;d lemolina aad 
«*rw^'; T*rjri':*. Mr. I". P. Ixr-niu-s, hon. s*:/*:*- 
Ury of tL»: -or-ii.ty. ■i'i''.r'-»iiii.' th*/-/ prfr!«-nt aft'.-r 
thi: rrloth Lvl 1^«l 'ir^wx. sai'l thtt hs th<-y hii'l all 
a|»par':ut!y "Lj'-yv': th<:r kuiy:r they might, as 
BOth'irs *A tamihe^, I:k«: to ku'jw s'-methiug ahout 
itA iii^re^li'.fit- and prejAratiou. The cook told 
him tiJkt in mak:n;r th<: .yoiip thf re w*:re U5^d, for 
e?en- ;^Ioii of ■-rvlftr, four ounces of pearl barley, 
one t'JiTiip, on«r rrarrA, two ouiKies of groatn. pep- 
per, "lalt, ic, to taat*: ; in th<: green j^-a pie the 
oobteuta were jjeas, a hard -boiled egg, tanioca. and 
mint to flaronr : lor the G'.>»«-ert. one |Kiunu of semo- 
lina V^ the gallon of wit'.r, with sugar to sweeten, 
•wved with sUiWt-A prunes. After exhibiting some 
colourel diagrams V^ j-how gr.jphically th«- r<.-Utive 
qoantitie" of water, rmi.-cl'.-T.n/jing. bfiue-torming. 
and heat-giviu;? con'ttituTntu of whoI*.'-m''al brea i. 
oatmeal, and Jitef. he reniArked that they would 
■ee by the 'lifT'.reuoe iu the projjortions of the.-.e 
tubfetaxioes that in a pound of but<:her*6 meat I:Joz. 
repiei'rnted the wat«-r pre«-'nt, for which they were 
jtaj-iug at the rat«j '/f >1. to Is, a ]K,und : whil*- in 
the iieaa they got fr.in the corn-chandler, fcr in- 
Btaiice. the wat^.r wx-t a Terj* "jmall jiart of the 
whole, azifl they cotiM from* the cintem get for 
little or nothing tl.rj Wdt'.r it was n"r';ssary to arid. 
Thui, again, when they bought haricot beans they 
obtained for 2d. or 3d. 14oz. of solid fofj<l instead 
of the four ounces contained in the iK>und of flesh 
meat thev hafl to pay a Is. for. Pointing to the 
Scotc}. gillies and f^tnir*al-and-brose-fed m^n who 
forme'l the iiride of our HighUtnd regiments sm 
■pecimens of a manh<'XKl to which th^: bone and 
•mew had Ijeeu given by a vegetable diet, he in- 
stancud his iK;ntODul exp^-neuco of four or five years 
in favour of th<- Kuffici'-zicy, wholesomeneu, and 
luperionty of a dietary iiit^j which flesh, whetlif-r 
ci mammal, bini, or fish, never entered. This 
society did not, like tome philantliropiBta, recom- 
mend what the members diu not themselves a'lo]>t : 
tlkey practised what they preached. It might sur- 
prifee some of tliOM*j pn:beut to learn that the whole 
ec«t of the food supi>Iied to each person there was 
3d. for tlio sujjper. Anotlicr view of tlie matter 
wa.« t>iat the misery of which they had too much iu 
Lond'in was not only due to the high price of 
provi.^ic«is, but very greatly to the want of work. 
If people would give up flesh -eating, ono effect 
would be to bring under cultivation nearly all the 
Met: ^ - f laud iu the country, either for the gnjwiug 
of qI L ji or as market gardeub ; aud it should be re- 
m^ ..\ red that everj* million quarters of wheat 
Tt' ' "i. thesij islands gave employment to IO.Ood 
peopl- , while the i-ame land devoted to c^ttlf 
raiauig would not find work for one -sixth thai 
numV.'T of hands. This calculation t'jok no uc- 
cooiit of the incnrased n^'quircmfnts of the milling, 
baking, and oth"r trades to which a stimulus would 
be given. I,>r. .Vllinson HiK>ke on the relative values 
of farinaceous and othur veg<:table fr>ods compar(.-<l 
with meat. Th»* company )>eixig invited to declare, 
by sh<jw of hands, if thcjy felt satisfied with the 
■upl^r, the reNpr>use was unanimously iu the 
amnn itive. 



Without cirar views oo these vahous aspects of the 
queftion of cough in each particular case, it cannot 
be intelligent! V twated.— /"« e^ 
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THE LATE ROBERT B. TOLLES. 

^VllK dfith ii announced of Mr. Robert B. 
1 ToUe-. optician, of Boston. T'.S.A. During 
fcevr-ral year- j-a»t he devoted himself to the im- 
jir^^vement of the microscojie. and ro the production 
of tftlesopes of uuuaually short x- eus, aud his work 
was characteri.-<-d by gr-^it originjility and excel- 
lence. Hv was oTi': of tli»: first oitticians iu America 
to construct ''■bj*:ct-glasseij for the microscope on 
AmiriN immer.Ti'.n system, and he .succeeded in 
developing several original fonnulit- by which he 
extended the apertuzes far beyond the limit pre- 
viously attained in either Kurnpe or America. One 
I of the earliest exami)!cs of hid work seen in this 
I country was a one-frixth water- imiRMrMon object- 
gia-«. now in the j^osseKsion of Mr. Frank Crisp. 
*-'crf.tary of the li^vjil Mioro:<copical Society, and 
whicli was the sulij*--tt of much discussion in 
: journals devoteii Vt micn-scopy. Mr. Tolk-s 
: cLiimeil for this object-glass an ajierturo which was 
generally regarded as impfiwibly largo. After much 
controversy, he had the Mtisfaction of receiving the 
suiijK)rt of Prof . G. G. .Stokes, SecPrtaO' of the R'*val 
.Society. Prrjf, .S. NVwcomb. Director of the Washing- 
ton Obvjrvatory, and Prr.f . E. Abbe, of Jena T 'niver- 
sity. f'jr the g<:neral accuracy of his views. He 
was au enthu^Litt in his work, and wa*< almost in- 
c»-?santlv engaged in making exixfrimental object- 
gl.i*.-"s both :or the mLcroj<cop: aud telescope, many 
of which vxhibited rare qualities, aud were eagerly 
sr.u^lit for by nniateurs of fine work. He umde 
the highest j/'iWi.-r microscope obj*;ct -glass produced 
in Anjcrira. a water -immer&iou of ;*,.in. in focal 
] lengtlj. One of liis Iat«^t and moet successful tele- 
scopes wa« :i 't\m. portable equatorial of very short 
focuij for Prof. Hamilton L. Smith, of Harvard 
University, who has published his trials of the in- 
Btruruent, prfjviug it to be of exceptionally fine 
qualitv. Tlif numerous improvomenta devised by 
Mr. 'lolles in the c<j:i struct ion of the micro-scope 
have done much to placi- American optical wo^k- 
numbhip on a par with the best iu Europe. 
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fin 'jT pafeHJigL's ot tiiu luu(^, o^r from the wind- 
. p*- or larynx, fither secretions or exudations, or 
occatioualfy fi^reign sutistances, which impede the 
act of rtspinition. I'nfortunately there is seldom 
any c-n-tant relation between tlio fn^iuency and 
forcu of a cr.ugh an<I the pliysical need for it. This 




the i-i-ductioii of the muscular con tnictiousprc^lu - 
dug n .ugh d* t-THjines its force and fn.Miucncv, uiste:i«l 
of their b«iiig gr.vf.riifjd, an they ought to Ik>, sfdely 
by :h'; txi^'ehcies of cxpulMou. Moreover, owing 
to thi- M-ni)Mth(ti(; coujK'ctiou of nerves eucrgising 
diff«.i.t grwups of muvck-H aud in rnhition with 
difftr-.-iit ceiitrcH, cough mtv bi- produced by ex- 
citationn which are not local to the breathing 
organ.-. Th<'n-fore we find tluit row//, whioli 
ougl.Mo b.j a very simi)le pnKxsa or fuiicti(m of a 
renn.hiJ, «.r, at leant, i»hysically helpful kind, is. in 
fact, ithell' a «-aii»-e of JisturUmco and diseoHo by 
reaK n of its rxcessive aud disonlorly character. 
Ver^ grave miitakts are made in practice bv tri'at- 
iug f.n<jgh as a pulm/.nurv affection and Iu itself 




lung which can croati; a need forexpulMVe efforts. 
Cou^h is always a uorvouMly iuducetl phenomtnon, 
and as such it ought to bo treate<l with the utmost 
carlfulno^s, so oa to asceriaiu its ciubc, its r-fio >/> 
tTili'i., uud the ])ro]xirtional relation which Kub«iKts 
b«twit.u need aud effort wlicre need reallv cNlff^^. 



Critical Point of Liquefiable Oaies.— A 

PajXT appears iu the Joum-i! 'l; /'////^ly///. by M. J. 
Jamiu. on the " Critical Puint of LiquetiableGa.ws," 
in which he discusses a new thefiry. He says : — 
•* I believe tliat gas<»s arc liquefiable at all 
f:emf;<.>ratures when the pressure Ls suilicient." 
Discribing C.igniard d».- la TourN txi>erinn;ut, he 
siiy^: ■• A^crding to known laws, the quantity of 
vapour above the liquid increases very rapidly' its 
di:iisity increasing at the same rate as its weight 
witlioiit known limit. Again, the r«.>maining jwr- 
ti(«n of till.' b'qitid expauus at an increasing rate 
until it pa.sM;s that of the gas (Tlulorier) : it is clear, 
tlir-n, bj' the i-'tTect of these invers*' variations, tliat 
at last a limiting tem2)erature must be reached when 
the lif^uid aud the vapour must luivc the same 
weight for the same volume. At t^s T»oiut they 
are inseparable : the vapour does not nse nor the 
li({uid fall, aud the surface of the liquid disappears." 
TliU!*, the critical p^iiut is the temiierature when a 
liijuid aud it.x <«aturated vapour have the same 
density. FiTim the experiments of Cagniard de la 
Tour he deduces that at the critical point a licjuid 
hn!i no latent lieat, aud iu summing up he says : 
" At the critical point there is no lUfference between 
a liqui ! and its vapour, neither iu tension, nor 
deii>ity, nor thermal couRtitutiou, uor appearance, 
nor ;inv prop«-'rty by which they can be dis- 
tiuguisheif." 

Luminous Jewels. — M. Gaston Trouve, 
till! well -known electrician, of Paris, has lately 
d."^i;jiu'd a seri'^s of ornaments ft)r Uidies* wear, 
which consist f»f glabs. culoun-'d and cut to imitate 
rulji's, di:imoiid». \:c.. fitted in an envelo]>e, sur- 
round ing a siu.'i 11 incandescent lamp of low resistance. 
'V\ic light j«hines tlu'ough the pieces ()f glass only, 
:ind gives them iill the appearance of the stone th^'y 
;iro intended to imitate. The laiup is fed frrtm a 
^iw.iW bfittcry, whinh u carried about the p"r:»ou. 
It is coinpoM-'l 'd' tlin;e pairs of zinc-carbon i>Uitt:8 
(t.w«i carbonrt to curh zinc), or a larger numbi-r ac- 
C'.inling to tht- current reiiuirod. Those plate."* dip 
in ;i !<aturatid solution ot bichn)mute of potash, 
wlii -li i-< cntained by an rbonite coll witn three 
conipartm(-nt-». The iil.'it'''s are fitt<Ml into a cover, 
whivh is kept H^curtly ilnwii on tlie top of the cidl 
by two bauds of indiarubber passed n imd th* whole, 
t iiiiillv the balti'rv is "iicased in two «h(H>tb of gutta- 
p»;icha. frO as to entirely jireveut any leakage. A 
miniature switch in earri'.-d in th«i pocket or eLse- 
wlu:ro within reach, to which the battery and lamp 
wires are conii'.'Ctod. The pressure of a finger on 
the arm of tlii-* switch makes t^r bn-aks cuinmuni- 
catiun with the luup. Tlu' battery weighs (with 
six i)l-it'^*«'' -lOO jjraniine.'. ind will v.-ork about -50 
minut'.'s wit) I .i two to threo volt -lump. A Lirg-.T 
bu't'MV t«» w^iik a four or eight- volt lamp wei*yh«» 

^.M) iriiiiiMl-- . ■ /."•■ r.r.'t,.. 



ROTAL ASTRONOMICAL 80CI£TT. 

^ PHE .%cond meeting after the long vacation wa:? 

1^ held at the Society's rooms, Burlington 
Houte. on the evening of Friday. Dec. 14th. Mr. 
E. J. .St'jue, president, iu the chair. 

Mr. Kanyurd read a note on a uarrow belt which 
he had 8<.*eu on the planet Saturn. He ^id that he 
believed narrow belts !<imilar to those seeu upon 
Jupiter were very rare. There were many obser- 
vations of broad belts of a bluish -brown colour 
upon the ball of the planet ; but he was not aware 
01 an}' other oluervatiou *.*{ a eharpl}' defined nar- 
row belt. While obifcrviug the planet on the even- 
ing of the 4 th Xov., with an Ibin. silver -on -glass 
reflector, he noticed a uarrow dark belt wnxch 
stretched across the disc, and at moments of ^ood 
definition could be s^n to fade away towards either 
limb : but he thought that the decrease in intensity 
was uot as marked as iu the case of similar belts 
upou Jupiter. The colour of the belt was a dark 
bfue-grev, strikingly different from the reddish - 
bruwu of the bult^ upon Jupiter. On the 4th Xov. 
it was a striking object, nearly as easily seen as 
the CaAsiui division on the ring, though not so dark. 
He estimated its breadth as not double the breadth 
of the Ca^tsiui division, where it is seen broadest in 
the aus£. The belt was agaiu seen on the loth 
Xov., but it was not then so conspicuous, and the 
definition was not as ^oo<.l as ou the 4 th. On 
the 21st he saw it agam, and it was also seen 
bv Mr. Hopkins, who observed it with him. 
He had tried to find whether any other 
persons had seen it, and had found that iJr. Cope- 
land had on the 6th Xov. seen a dark belt, which he 
described ajs iu about 20 south latitude, sharp to- 
wards the Equator, and shading off towards the 
Pole. He estimated its breadth at about twice that 
of the great divisiou in the riug. It should be re- 
marked that taking ten and a quarter hours as the 
rotation period of the planet, tne opposite side of 
the ball would have been turned towards the earth 
at the time of Dr. Copeland's observation as com- 
pared with Mr. Ranyard*8 observations of the 4th 
aud 13th. 

Mr. Kuobel remarked that the curvature of the 
belt as shown in Mr. Ranyard*s drawing did not ap- 
pear to correspond with the position of the axis of 
the planet. 

Mr. Ranyard said that he had not given particular 
attention to the curvature of tho belt. His atten- 
tion had been more particularly directed to the 
breadth of the belt, the fadiugott' towanls the limb, 
its colour, aud the position of the U'lt u]>r u the 
planet. Dr. Copeland and Mr. Ho])kius gave the 
position of tho belt as a little higher U2> towards the 
South Pole than according t^y his e.-itimato uf its 
position. 

Mr. E. J. Stone explained a papt-r on the .sup- 
posed possible independGUce of Bes.sers and Lo 
Verrier s fxprciisionB for the mean loucitude of :ho 
sun, subject to tho conditions imposed upon thorn 
by their use iu practical astronomy iu the dctor- 
minatif)U of mean solar time. The paper was 
chii'flv iu answer to criticisms made by Proi. Adams 
and ]Prof. Cayley. He said that Prcif. Adims 
assumes that we have what he calls a mean s<>Lar 
day, just as we have u standard yanl kept at 
Greenwich, which can alwa3*s be referred to. ^ But 
this is evidently not the case ; the leugth vi the 
day depends upon the angular velocities of the &uu 
aud when a change is made iu the theory <.>f the 
sun's luotiou, it will necessitate a corre>pv>iidLUg 
change in the leuj^h of the mean day. 

Prof. Adamssaid: lam sorrj-tokiiffer so completely 
from the President. He has said that the mean <uu 
is an imaginary botly. I reply that it is simply the 
pi »oe of the real sun cleared of all porirnlic iupqirili- 
ties to which the sun's motion is .•<ubjec^ M'-au 
time is simply determined by the traiLsit of that 
body, suijposinjji it to move iu the t.Mpiator in<t»ad 
of iu tho ecliptic, aud it d«>os uot iWip'i'nd on thv 
motion of the sun in longitude. The rate "t lo- 
volution, by which we count time, is thfrff-uo '•')•> 
times a.s rapid an the motion in thy lougitudo w'.iioh 
Mr. Stone's reoijoning roferi> to. 

The Astronomer Rt»yal reatla note entitled •• • >ii- 
sers-atious of Comet /' ;lt>s2" :I'on>- Brooks'. f:ia«lc 
at the Iloyiil ObsL^vatory, CTi-eeiiwich. H" "^-lid 
that the spectrum of tlie comet con«>tL'd ci throe 
bonds agreeing >i-ith the oixlinary .'^jwitrum -f 'he 
Buusou flame. The bright liu* s h:L-l Ir^-u tr.a-o.l t t 
a distance of 4', that is 2' on cither Aide -i th* 
nucleus. There does M'^i appear to be any vtv 
decided continuous spectrum exi^ept from the 
nucleus aud the jNirts immedLitely adjacent to it. 
The spectroscopic obiervations hnvo boon ma*!" l-y 
Mr. Maunder. 

Mr. Kuobel read a paper on the "R-tj*;"!! 
Period of Jupiter," iu which he showed that tlur:- 
was a diifei-encc in the rotation pL*rio<l of the gr> at 
red Apot aud tho white a^iot which haj« bcou ■: ii- 
spicuous for the past year. 

Mr. Mdttieu Williams read a piipor ou the ro- 
ceut twilight glows. Ho said: The idi^a ha«.l "c- 
curred to lue that tho remarkabli) duusei tints wre 
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due la a cluud of meteoric Junf, luid I was making 

yard's lutick on Ihe Buhjvct appeared. I com- 
menced o^erHitiaDs by ext^i-iiig slipe of gloss, 
oofercdwithfjlyperiut, iu Euitable prjaitianB to catch 
tlie diut. Ou tCBtiu^ thfGo Flifiii altft eipoauni 
with acid uii] fi-rrooyumde nI putuuium, I got in- 
dicatiouB of tho pmcnce of iroii ; liut jiut at that 
tiine the mowBtorni of the .'ith Deeomber gave the 
ai'portuuity of c^lifctiug the matter brought down 
from, the air by tlie tiuow iu greater quautitieH. 
The (iiiirimeutB weio made at tiloucbrid«e, 
the wind blowing ut tlio time acrosa the 
Weald o( Harrow, dug of the most thinly- 
pupolntei! dlBtricta iii the ncighbourheoil of 
Luuiloii. In tile lirat imtance, an ouuce and a 
hall of mow was collected by means of a nlctLD 

Ekite of el'iss. (In melting the aiiow there wall a 
luL'k rcdduo at tlii: biitCom of the water : this was 
collected and found tn contuin a great qnB,ntity of 
magnetic patticU'^ of iron. Mr. WiUiama showed 
to the meeting u JlltcT imiier cuvered hy a dense 
blue pretipitute, nbtuim.ii bv adding forro-cyanide 
of poluBsium to the sediment from tho water de- 
rived from tlie ounce and -j. half of sdow. He had 
•iiiefl collected l.'i^a. of snow, oud he showed to the 
" ig block sediment 
s full of particles 
iguet. and the 

t tho du^t was 

chiefly comiuscd ot mugtiutic nxido of iiou. On 
inter«-linp nutnre al.uni tlm fi'rT"- cyanide yrecipl 
tate is that it i xhibits a itriluu): grtoo coloor, ver 
different from tl'u hlu? precipiLite obUined frai 
pure iron. Hi! huil not jet baeti able Ui properly 
test the iiuestion, but he thought that tiie green 
oolour iuaicatuJ the proii^nce of nickel. Mr. 
Williams sugguBlcd that similar obccrTatiouB should 
be made oa Ben Xevij. It was imjioitant to dote: 
mine what was the matter ordinarily brought don 
in snow, and whether tliere was any great chaEoe 
at the nreseut time : auch an examination of we 
roaterialn brought down by auow ought to be part 
ofthe routine work of niouutuinobsOT' "" 

Mr. EnoU'] nskbd why Mr. WiUiams atUched 
such importiuice to tW preseuci-of nickel. He bod 
not mcDtiuned whiiL was' the additional uvideucc ot 
its prncncc besides tho grcuu colour of tho precipi- 

Mt. W-ilioniii said thai the importance of deter- 
miiiiug the prusi'Utu of uickcl tunuHl upon the faoV 
tluit uiet'i.inc icon usually coutains uicktl. whereas. 
tatMjtrial iiipn doui ni.t. Thoro was onuthcr iudi- 
catii'u o( the jirescuco of iiiclitl hasidii the greei 
""'■■■■" '■ 'e of pntmsiuni in excess absorbs 
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eertalnly woiBd Ixi cueh pu rticWs. if the snow hod 
contained terruitriu.) duft. The suciimeut contains 
B large uumtMir of nuiuqdiuiia grains of lhi<:k oxide 
of iron, which, when the dust is placed under the 
miorosciii"; iu a di'op of glycerine, may be seen tc 
swing as a niagni t is raovtJ iu tlic ncigbboiirhood. 
Sui:h eraiuh n! bhick njdde migl.t bo Tolcaiiic in 
Ihoiioripiu-iii fact, I have obtiiined very similar 
grjiuB from suruc vidcauic dukt which fell upou ' 
deck oE a man of WDr out ''^ ^fof^t r^* loh.i .'^, il 
Thu dust was sent ni 
stated thut there wa^ i 
of St. Tinccnt about thu samu 

Vincent dust dires not coutai_ _, ^ „_„ „ 

large a proportion uf black oxide, and it does uol 
Goutoin any amuUci: iiarticlts of metallic Iron 
as I liud iu 3L'. Waruiiiia's enow reaidne, and 

have also fouuil in 3001-2 miuw residue I collect 

Lr>udDn. These emidl jiartiules of metallic iron can 
be easily recogoisfd by thi'irshujie under the inicn 
»c.;jic, and tlierc ia,. I tlunk, very strong evirtenu- 
tliat they are meteoric iu origin. Copper may ba 
thrown down upon tlitm Iromasolutiou of aulpuate 
of copiier, showing tliim tu be Tni-tallis in-n. Simihir 
p;irlicles have LCLU cilleotid from BuowatTarioi 
tim"J by several 'ibservun, and tliey have hct_ 
shown tu contuin nickel-iron, which conclusively 
pouits tj their inuluoric origin. One ititerBSliug 
|ioiut iu connection with this anow residue is thai 
It is blaek, or nearly block; whereas the dust 
which full iu Java afliT the urujitiou of KrukatOD 
uuulu the laudscapi' nppear white. I have col- 
lected the reiiduu from snow in other yean, 
auii have found it to bo much lighter thai. 
the specimen shown by Mr, Williams. TTie nues- 
tiou of whethi-r the itii6t brought down by the 
mow matches ivitb tiii! dust which fell iu tlio Jave 
region Ltone of oouoidenible iiiterest, with rocani 
to which I hope th:it thire ivill be further ei-idei..- 
forthooioing. If the dint which c^ua^!d the bli 
sun and the aunstt phenomena to bo seen in tl 
W est Indies 011 the 3ud of .Sejutembor. was derived 
from Krakatoa, we must beCeve that it travelled 
half rouBd the earth at a rate of nearly 200 miles 



. .hardly predict what is p05ii_._ __ 

uch a. state of things seems very improbable at 
!nt sight. It the dust which produced the hlue- 
UR pheuomcDa was meteoric, we should expect to 
find that the phenomena caused by the dust 

Epoared over a whole hemisphere uf the earth at 
out the saute time. At present, it has been 



, phen 



11 tlie2naof 



Weat Indies and on the Oo,d 

.September, and that the snuwts wre seen m 
iustrjlia ou tho KHh Spptfimber, and in Ceylon 
id India ou the Htli Seiiteinber. Light will be 
irowu ou the aubject if wo can fiud oui when the 

Shenomena began at various stutious. I think 
lets are comuig to light whicli f1io»- that the 
jihcnomcua were not at Srst eipially distributed 
Dvor a whole htioiaphere. 1 may nientieu thzit tbo 
ilust brought down by the recent anowslonn con- 
tains a uumbcr of Touudeil partjcles of qiiartE. I 






e fricti 



beou brout,... .. — .... . 

The dust iiarticlea carried up from the Suh 
i<eidom carrieil as for north as Home or Xaplei. and 
and London. It seems ve;— 
difBeult tl conceive hnw auch large am! hta' 
gnin.ias ihe bl:ick oxide partiiJca cnnt^iiued iu tl 
raowresidne could have remained in the air forov 
three months, and be curried as far as from Java 
England, whii^ like volcanic theory requires us 
suppose. 

The Astronomer Hoyal said : It is a verj- ii] 
portant point to settle whether this dust has 



furnaces in Euglaud. He mentioned that 
mere was a wind blowing from the mjrth-west 
when the mow fell. Are theta any iron fumacer 
to thu north-west ot Stunebridge. 

Mr. Williams said that no doubt there were sucl 
furnaces at a distance ot 100 miles away, but it wa 
impossible to believe that tucb on amount of block 
oxide could liave b«u dorivi-d from them, especially 
when tlie speoiGc gravity of the iiurticlea was taken 
into account. They were about four and a half 
times as heavy as water. Ho believed tbn 
particles wore derived from a greut meteoric 
through which the earth was pasamg, and through 
which it had been trai'elling for tlie last tliree 
months. There is one point to which I should 
like to draw attentian, that is, the tact that thep- 
are two distinct sunset glows every evening, on 
following tbertbet. Tho first eorresiiouda to tti 
ordinary suuset glow iu which the under surfaces 
of th" clouds orelit up hy the aim ; this die» away, 
and the clouds aro then aeeu as dark ohjecla fioating 
on a bright background of illuminated matter 
above them. This shows the great heiglit iu the 
atlniJBliliero at wliich the dust imjdneing thecolours 
of the sccouil glow is distributed. 
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HotWaterfor Ooiaa.-Dr. George H. Shep- 
herd, Hurtfonl, C'omi., aays, iiir.-ap.>et to the use of 
hot water im a remedutl agent iu the 
iHonimation uf til 



■ed botwatiT as a gargle lor tlie past six or eight 

In acute i>har]'neitis and tonsillitis, and 

rail, or cold m the head, if projierly uaud iu 

' ' " ittack, it coustitutcs one 

„ . lediss, being frequently 

promptly curati\-o. To be of service it should be 
used m cousidt-rable iiuautity I'a halt pint or a pint 
at a time), and just as hot as the throat will 

Hudson and Xeonu' Diaries.— These diaries 
ore eapecially dusigncd for eugiueers. surveyors, 
architects, and proKsaionol men. We always nsc 
them ourselves, and uro not aunJrised to heir that 
the demand yearly increases. The makers are atill 
busy with improvements, eapccially with regard tu 
the date-imlicating lUary blotting-pads. Su. .S, 
ou which there bss been quite a nm for the comiii" 
year, b made ot the finest stout Uotting-iaiicr. and 
thu block of plain iiaper at the right-hand side ha.-, 
been found a most useful addition. Xo. i, mode 
iu the form of a portfolio, is a pud whirh seiins to 

be approniutcd. Sob. 6 aud 7 ora the n;— ' ' 

- '"i^ingso vcr;--' * "■■■ 

.iud those coiineotoil with 'the build&ig truJe, 
laius uU tlie informatiou as in ^'oa. U and I'J, and 
some new tables, &c., at the end. Ho. I'J oud l:l, 
sj>ecially prepared for architecti^, aurvejon, and 
L'ljginecrs, coutnin, as heretofore, much ioformation, 
.\11 the diaries are printed on paper of superior 
strongly bound in cloth gilt. 



SCIENTIFIC MEWS. 

imind our runders that «-ilh Ihe 
absence of moonliftht in tho eurly evt^ning 
now prev.iiling, comut I'oua-llrookB ought to be 
pickfli up with comparative ease. Its approxi- 
inati.' position for any day in thu month con be 
fiiund from tho table on p. '27T : but un Sunday 
next it will havu 11.A. iOh. 41m, .lis. ; S.P.D. 
\a- ,5T', and be near Epfliliin Cygni. 

The oitrjordiniry phnnomena of the coloured 
inn and moon havu brought forth ii number of 
iiplanations ; but theoWdence at present (nvoura 
[he hypolhesLi that the oHect* are due to a large 
jimntity of inclooric doat in the RtmoAjibtre— at 
i-aet, bevrral aamplos of snow which have bom 
^ithbiod yielded considerable amounts of mag- 
i^tic iron. The dust jiriipelled into the upper 
■gionaot Iheutmusphereby roci-nt volcanic £s- 
liirbiinceB consists, according to 1[. Daubree, ol 
ciiiourli^gs urystoln of ttllpar, small bLick frag- 
ments of augite, a krf^ numLur of transparent 
eryHtalBdthypiiratJimio, and crystals of mag;netita 
un'l pyrites. A simiUr comiiositiuo ot the dust 
was found by il. ll^nurd, of DriLsaoLl. 

In :i paper recently mad at a mooting olthe 
I'hyuciil Society, I'rofcasor S. P. Tbompsoa 
shiiivcd that if olectricity be cimsidercd as a »«lf- 
repiibiivB medium, a Hornlua in one place and a 
dulicit in unothw would givo rise to moHoil 
between them, i.o., atti'uctiun. Prof. Thomfsoa 
iuttiwa lie bypothesia until heinlers that electri- 
city is either the other or other elcctrifiod — most 
probably tho former. 

In a lecture on "Solar Radiation and Atmo- 
spheric Absorplion," delivered tho other doy at 
lllasgow by Captain W. dc W. Ahney, th« 
lectiircrstated that he had selected that subject 
bcfauae it was not so well underatood as it oiwhl 
to be, and because dark rays h.id a very marked 
L'Ifect upon Die uiLrth's economy, for without those 
rays thu world would bo bjft in perpetual frosty 
and would bu iminluiliituble. lie has arrived at 
tbo conclusion thai the sohir tempeiatuie ]M 
3,200' C. 

At arcccnt meoUilBof the lanjon Suction of 
the Society of Chemical Induslrj-, tlio appmatui 
invented by Dr. Ilaydt, of llanQVur, for fiieilitat- 
ing tliu ulilisalion of liq'iid carlionic acid in 
hrewerieaand moniitictories ol uerBteii beveragei, 
was shown. Thu preaaure rctiuired is aa much 
us thirtv-six utniospheros, and Ihe liqnefiod acii 
ia conveyed in strong wrought-iron cylinders 
fitted with a brass »ci\iw valve. 

At tho Piirtes lliiaeiim ri.i;cntly, Dr. G. V. 
Pooru lectured un cuffuu and tea. lit oxprtjiud 
the bclitt that slimuLinta, both ulcohulic and 
idkaloidal, bad their iist-ii, and that wo ought to 
bit sum of our ground bofom we override appi-titB 
with dogma. Tho cup uf uottce— b^'"'"'l>, it 
should ho ulwerved— contains more olkaloidnl 
Hiimnlant than n cnp of ton, and owing to the 
nlwenco of t;innin, itn ai-liun id more rapid than 
that ot tm The Jangra of trxcfs*ivu tea drinlc- 
ing consists mainlv in the quantity of arttingmt 
tiiattur, which ix u i-roliHc suniui of dym-una 
auiongst HudcnluT)- worfcers, especial^ if tW 
boil thu tea. Dr. Vvuzv said that coflee Bb>juld 
be fresh njasted and gruiinil, Imth ol which 
ojierutions ought to be dono ut home ; from one 
and 11 half to tn-o ounces is the quiintity for k 
pint of wattr. Whm wni ■ ■ - 
■ng. it should be intusod ir 






quality, 



,.,p. .. „„ ..rover night 

and hcatud to tho lioilingiKiint, but not to violent 
ebullition, when required (or ibinking. 

Jlr. A. Cowley Jlnlley, of Mnnalow, Craven 
Arms. Hwds ua a photograjih MJin. in dLinuter 
o£a ilidxi -it wiilCBot rolvooiiilusAi^jusenLirged 
7.iO diameters. 'ITic time oci-upicd from the 
prepanrtion of lie slido tu the finishing of ths , 
print »Ti« thrt* hour*. 

Tho installution of tho electric light amongst 
si>m<: of the shops in the vicinity of Brixton 
aiatiun apjjcitrs to bu one of the most successful, 
and to givo Jiatiatactjon oil round. The arc 
lamps used now are those of Clark, CUrk, and 
ilowmon. whioh liavt a verj- delicate feed ar- 
rEingcment. The inslallation extends over a 
iNnsidcrnblo dutuuce, and inclndos incandescent 
biniiw, and at least ono motor, which is used hy 
a grm.tr for grinding coffeo. It is proliaUe that 
the majority of the tradesmen will adopt the 
light, as ono arc lamp is suftioionl to brilhuntly 
illuminatu a largo anop window, and cosla, " 
believe, a rental o£ lUs. a.'asa't. 
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At Kill" 



, Th,,itrL', 



1- York, ?>lison'fl in- 
[n Bovorul BctnuB in 
"Excelsior": in Iho Ltat, the diinccrs iiro pro- 
videil with wiinJ» linving Kdison Limps ut the 
ends, whilo fMoonnoI piniiliir UmiiBaroIowtred 
fcom tho llirs. The 400 Umps iiro rendered 
incandcwunt ut oneo, the ellcct hoing magical 
and imprtKBivc. 

ThH I'nilcd titatcB Lighthonso Hoard inttnJ 
to erect n towi;r aiiott. high at Uallct's I'oint, on 
whifh lire to bo phirod ais ulectric lumps of ntoiit 
4,00(1 cjindla-powtT wict. ll is cijioctcd the' 
the lampa will thro^' sueh a flood at light as wi 
reader Uio passage of Hall (.lalo as sufc Ly mgl 

The Boston and Albnny llnilroaJ is tuilding 
compoiiiid goods ongiiie, wilh two IiTgo and tw 
»jnaD. I'j-linders. The dri\-ing whucia will bo 
G4m. in diumctpr, 

Horr I'ootath has invcntod a, method of ainlt- 
ing Bhafta in watory running ground by first 
frMiing the water, nnd then working the frozen 
masa out by hand. The wet ground is fronen by 
placing pipoa in boreholes, and then paaMng 
through Ihem a solution of the uhlondes of 
magneiiiuin and ciikium, wbieh rcduci 
peratnru to about — 35 ' C. 

The AiutncaH Naturaiist savB that amongat the 
diKoi-erios of the U.S. Fiah Commiaaio ' -' 
I decp-aea fiah, eloBcly lUliud 



. ..■e obtained, and a study of the ana 

■hovra that it prcsunta so many peculiar foaturea 
UM to entitle it to form the tj-po of ii new ordei 
Ten new genera and ecventeun now apecica t 
flihes were collected In addition, besideB ne' 
molluscs und worms. 



LETTERS TO THE EDITOR. 



USEFUL AND SCIENTIFIC NOTES. 




A Hew Kethod of ODtalnlns Pulp. 

Archbold roawratei wood or atriw, cut into 
mblfl pieces, in dilute milk of lime, after tu'elrehoura 
lutn^uceathem in taa suitable digatter, and saturates 
with aulphuroua acid, the prosaoro amounting It 
toar or Gre atmospheres. In two houra tht 
material is ta loosened up, that after washing with 
WBler and further troatmsnt under prossuro w" " 
per sent, chloride of calcium and half jier 
aluminum aulpbate diuolved in a little wslei 
■toS obtained without any further operatiot 
the appearsjioe of cottou, and can serve for the 
manufacture of fine qualities of paper- 
Coffee and Alcohol In Braill. — According t 
the atatemeut of tho Vice Birector of the Bi 
Janeiro faculty of medicine, it appears that i 
Bndl, where great i^uautities of coffee are used and 
where oU the iDhaliitauts take it many limes > day, 
alcoholiim ii completely unknown : it is turthei 
rtkted that the inunignuita arriring in that coun - 
try, though bsMt with the psasion for alcohol, con- 
tract little by little the habita of the Bia/ilians. 
aogmring their fondness for drinking coffee and 
thor aversion for liqoors ; and as the children of 
these iminigraDts brought up with cflfFee from their 
•■iIt yean never contract the fatal habits kuowu 
to U«ii nrenta, it would seem that the number of 
dmnkaidB in the ceuutry is in inverse ratio to the 
mmoont of coffea cooaumed. A tiouth American 
OOrreipondcnt of the MtilienI Timet conflrmi the 
^Kive atatementa, osaertiug that the number of 
Mfvs in the large cities of Brazil —where maltitudes 
of penoiis from the highest down to the lowest go 
In to take a cup of tliut deUcioiis beverage which 
none but Bra>;ilianB know how to make properly — 
la enormous, while drinking saloons or bus ore very 
few, and their patrons fewer still. 

Action of Bonllglit on Phoaphorou* Aahy- 
dllde.~At a recent meeting of the,Chomical Society 



lotuUy et 



IS Anhydride by K) 
^ nd V. B. Lewes. ^_, 

ic So uthport meeting of the Britiati Aaiociu- 
tion by the Itov, A. Irving, tho author stated that 
phosphoroua anhydride, prepared by passing a slow 
(tream of diy air over uiolteu phosphoriJUa. {lecom- 
poted, whrn eiiiofted to sunlight, into aznorphous 
phoajiorus and ' ' ' ■ ■•■' "^' 



KBPOST OFTHEO'STALLAOBSEBTA- 
TOBY IN HDNQAET— WHAT IS A 
'FIBLD OLASBf — SEBINO THB 
BTABS IN THB TBAPBZIDfil OFOBION 
— UPSETTINO ONE'S OKAVITT-TBB- 
TICAI. SUN ON D20BMBBB BIST— 
OOMPLKMENTABT OOLOUBS IN THE 
POLAEISOOPB-THB BEOENT BON- 
SETS— THB nSB OF A LIOHTNINO 
OONDUOTOB — SATUKN — CHINB9E 
WHITB AND QLTOEBUrE — LI3HT- 
NBSS OF WINTBB NiaSTS — BAIN 
OAUOE — FINDING THB MAONI- 
FTINO POWBK OF A TBLB800PE. 
[22M0.]— I WOtiLD commend the study of the 
fifth annual volume of observations made at the 
Astro -Phvaicol Observatory of Dr. Von Konkoly 
at O'GyaUa iu Hungary, to the study and attention 
of all those who may feel disposed to listen to the 
whining of a partyof pseudo-acientifc mendiconta 
in this countiy. These gentry {with one word for 
soienca and half-a-doien for themselves) are never 
weary of assuring tho ignorant British public tlist 
the one way only in which tho physical structure 
of the heavenly bodies can be adequateiy and suc- 
' " studied in this cooutryis by the eitablish- 
|eoua and Palatial Physical Observa- 
wry— wiui a Directorate and Obierrenhips on a 
corresponding scale — at the national e^KUue, forthe 
private pecuniary benefit (only on this point tbcf 
are loticuct) of certain haUMra-on and creature 
of the "Department" at Brompton. Toanyone 
who may have beeu imposed upon by this kind of 
Bcientiflc begging-letter writing, I would, as I began 
by saying, commend the j>erusal of Dr. Vjn Kon- 
koly'a record of tho mass of admirabla worl 
effected at O'Gyalla at his sole cost and charge 
During the year 1BS2 the nKictrum of Comet 
Welb was ooaerved, as was that of the glorious 
ve bright linej 

it the apoctri 
of shooting stars werfi made. Numerous spectra 
of the fixed stars, also, were observed. I 
credible ai it nm; appear, doily observationa 
an exhaustive choraclra of the Sun's surface, the 
structure and position of spotf, ^c, were made, 
whenever the aky was clear, in this observatory, 
unsubsidisfld by one single gulden by the Hun- 
garian Diet. The spots have been specially ob- 
served in position with a view to the determination 
of the period of the Sun'a rotation. Me 
astronomy, also, would seem to have claimed a 
couiiderable share of attention : and of eourao, 
such phenomena as the partial Sohu Eclipse of 
May 16, 1S82, were not neglected. The whole 
volume affords evidence of the eicellenee of th( 
work which is being carried on by the noble- 
minded Hungarian who produeea it. Such disin- 
terealed labours es those of Dr. Von Konk&ly go 
far to redeem science from the odium brought upon 



I have often said that I must decline to do Boma 
for anybody ; but glancing over query 5'i3ili (p. 313), 
I would venture to point out to "Beginnar that 
if he takeB 2576 from 4W0, be will find that 222-4, 
and lUil V23-i, remain. 

lu reply to query S'23ilS (p. 3131, the Sun will he 
vertioiiat Gccenwich Mean Moon on the 2lBt (the 
day when this will oppoar) over a point in the 
South Atlantic Ocean to tlie west of the Groat 
Namaqualand in South Africa. At midnight on 
the same day, he will be oiactly overhead in a part 
of the South Pacific to the souUiwest of the Friendly 
- ■ ids, aud not veiy for from the ■■Minerva 
Recf'of thecharta. In the first case, the latitude 
point will, of course, be 2a' i'' South, and ila 
longitude Imin. 4Ssec. West. In the latter, the 
latitude remaining sensibly the sama, the loagitnde 
will be lib. 68m. 37s. East. 
It would take up too much space in a mere letter 
> answer query 62«2 (p. 3U) adequately ; but 
Nicol " vrill find the explanation he seeks in 
The Polarisation of Light," by the late la 
President of the Royal Sociatj, in the " ^ 
Series, pubhahed by MacMillan and Co. 

Theporfeetly EloriouBSunsets— ._, . 
accurately, eihibitions of the afterglow— to which 
reference is made by Mr. logoll in qoory 62436 
(p. 3H) are now known to have bean observed in 
Europe, Asia, Africa, and America. Hence, it 
would seem that we must look for some cosmioU 
cause for these eiquidle phenomena. An attempt 
boa been made to trace tbeir origin to the tarriblB 
volcanic eruption in Java in August last, it being 
alleged that the pulvoruleut ejecta of the Javan 
volcano Krakatoa have been carried np into IJie 
air, and diffusel by currents through the entiro 
atmoapbore. Apart from a cousideratioa immo- 
distoiy to be referred to, I think that anyone wha 
will study Mnurv'a ■■ Physical Geography of tho 
Sea," or any good text -book on physical gsegraphy, 
will see that the perfectly weli-o«certsinedoonr»e of 
the chief atmosphericcurruuts will suffice to dispoM 
of this hypothesis. The consideration to which 
I have just referred, moreOTer, seems farther to 
put its unsoundness and unscientifie rhar a rfffr 
beyond a doubt. It is this : A mod deal of snow 
(eil in this country during the first weak in 
December ; and, naturally, iu its deioent it would 
bring down any miuute porticlea which happened 



osphc 






oidiydri 



td of 782 per cent, of phoipho 
IT cent, phosphorous anhydride, 
if phoaphorus. On erpoaing this 
wmifl muiuEu 10 sunhght it become red. the 
phoephoms being couverted into the amorphous 
vmriety. In another experiment the air, after 
MMing over the melted phoaphorus, bubbled 
UTODHi carbon disulphide. After aomo time the 
UnljSida was allowed to evaporate on blotting 
P'V't irhen enough phosphorus wob left behini 



10 apeak more 






If tl 



they must be if they oomiit 

•■ '."■Icano), the snow would, 

down, and Ihsre wcnU 

jia to which they gavB 

lUppeuB, after the cUel Ul of 



which had previously sc 



n solely for tho aaka of what they can make 



220!)8fp. 30naB' 
" Field glass'* is 
Bnile technical c 
ondentood to m 



word which has acquired 

janiug, and is. ia this country, 

— a double Galilean telescope, 

G diameters it the outside. I 



□is (quoted by Mr.Dunlop ii letter 22102, p. 
uggesta a reminiscence of tno ' liih pickpocket, 

ing toll 

lea gf 



for a night or two, nothing whatever reinarkablfl 
was visible after sunset. Sinc« (hen, though, th* 
western aky has on more than one occoiion glowed 

uneanhly hsau^ aa thoM 

t all mankind, civilised and 

_._^__ iriug. ITie Bocoud explanation which 

has £eeu advanc^ seems ta me to meet this diffi- 
culty. It ia that the corth has eucountered a rin^ or 
cloud of meteoric matter in space, and that it is to im- 
palpable particle* of iron in the upper regions of our 
atmosphere, that we must lock fOr an explanation 
of the recent enchantingly beautiful phenomma. 
For, while as in the former case anow would bring 
down this meteoric powder, and temporarily dear 
the atmoephere, as the earth continued her coune 
through the external ring of it, froah particlsl 
would descend towards her surface, aud be carried 
over it by tlio currents existing in the air. It would 
be important to ascertain wbether anyone collected 
the snow which fell early this mouth and oinroinod 
the sediment depoaited when it melted, chemicaUy 
and micToaoopically. If ao. and such sediment woi 
found to consiit niainly, or largely, of iron oxide, 
it aeems to me that the meteoric theory would be 
placed almost beyond dispute. (Since writing these 
Unes, I see, from one of your ooutemporaries, that 
two observers, at least, found the sediment from the 
BQow which tell on the Cth and 7th, to be fuU of 
irxm dust.) 

People, spcakine generally, place such blind and 
implicit faith in lightniug- conductors erected by 
competent manufacturers ond under proper auper- 
viaiou, that I rather woader that so tittle notice ba* 
been tiien of the cxtraonlinaiy accident whidi 
happened at Chichealer Cathedral during the 
thunderstorm on November 2.'ith. The spire waa 
fitted withalightning-conductortormedof a kind of 
woven copper ribbon, which was connected 
with the spire by iron staples and paoaed 
throngh glass inmlatora, ultimately descending 
6ft. mto the ground. Now, tho lightning 
struck this elaborate artougement, fusing and 
utterly deatroying some bWl of it (commencing 
about 40ft. from the top of the spire), and scatter- 

distance equal to the length of the jiarl destro^'ed. 
At the parapet the lightning seems to have quitted 
the conductor altogether, travelled olon^ the lead 
gutter, and an domi a stock-pipe which it spLt aU 
la pieces. This Boems to roe to open a very aerioiu 
question indeed; beoaiueif so etabAiala an afTail 
.BitheChiebeetereondnetoiproTed «o muchwone 



ondnetoi proved «o much w 
1 ■ ftBtiaentcRn ooaie, i 
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befall at, taj, the Oorerameiit maKn^itiea ut Fi 
fleet oc eUowherel-' I Bboiilil litato kuow what 
''Siniia" hu to lav about this. PossessiD^ tlis 
profound and idtunato acquaintatice with olectrieal 
sciaace that he doei, nny utteraDce o[ bu on i 
question of Bach real importance to tho publii 
saietf could not fail to b) yoluabls. 

I do not quite linow whether the editorial foot- 
note on p. 321 is muant to convey a gentle hint ti 
id^kU, or Dot ; but I may begin my rapliea to those 
of roy Inothar eorregpondanti who fiavo commented 
on the reproductiou of mji sketch ot Satitm on p. 
263, by aaying that my own copy of the Esouai] 
MBCHAHia contoini such a wretcbedly bod impres- 
■ion of the wood-cut that it ia hard to tell exactly 
*iO what extent the cugrarer is in fault. I can. 



.. ._ .. .. the cumve: 

howerer, state quite dcEnit^ 



and I 






1 divuion being broader in 



(which was para 
isner edge of the 
loUowing ode, ai 
Caaiiiii's divisioi , 

Satum was on a blarrk background, which your 
artjst has elireiiiated altogether. With refetence 
to what Mr, BaicdGemniili says, in letter 32121 (p, 
S21], about the marking on the ball, though, 1 
may lemark that during rlie linn that I not 
tuak'tHp my sk/Ick tlie polar shading on 
the punet was practically homogenBous. although 
1 have often teeu the ball stripod by parallel belia. 
The darkening o( the preoediug portion of the edge 
of the polar capping woa evolved from, tbe depths 
of the moral coaciousnoss of the eitgiarcr, as 1 saw 
nothing of the kiud. I con, however, say uefiuitely, 
that no ''wavy*^ appearance of the edge of this 
■bn^mg was psccoptible while I was drawing the 
planet. Before concluding my remarks iu connec- 
tion with letter 22121, 1 should like to eipress my 
entire ooncurrcnco with Mr. CMmmlU as to the im- 
portance at watching for the passage of Saturn 
WTOr stars ot any coosiderahlo sue. I quite agree 
^th Prebendary Webb that very important 
inf ormatiou as to the constitution of the rings might 
be obtained from tbe ebservstian of such ■ 
phenomenon. Turning now lo Mr. Vivian's Icttei 
(22126), OD p. 323, I would aay that he ia quite 

anaos than your 

Mnd as I drew— it. 

faiilv well seen on the night 

but I conld not, as I stated i: 

, p. 263), see its inner edge as ab 

all roimd. It was sharp onoug , , 

of course, where it crossed the body of the planet ; 
but I could not quite connect the whole of its visible 
Ijiner edge as part of a coiitiuuous ellipae. The 
■maJ] portion which wa^ B«mingly discontinucns, 
was obviously that neareet Uie earth. How this wac 
engraved I don't fcuow. In my own copy the interval 
j between the ball and the rings is a hopeless 
' tmndge! As au illustration of the variation of 
Satomian detail under alight atmoapheric changoa, 
ftc., I may mention that although while I was 
■iketohing the planet on the 9th of Xovember, not a 
trace of Eneke's division in ring A was perceptible, 
I could hold it quite steadily, for many seconds at 
k time, on that of the ath inst. I have not ep«cially 
noticed that Saturn and Jupiter rm[uire ditTertiut 
foci, as stated by " Brickwall " (letter 2212ti, p. 
323). Assoming that they do, I tlunk it probable 
that the greatly laperiar brilliancy of Jupitec must 
oontract the pupil of the eye. and so produce a 
■light change m it> focal adjustment. 

In connection with the concluding parograpb of 
letter 22126 I should like, aa the unfortunate 
"Someone, who has incurred " Brick wall's " 
wrath by recomroendiug (p. 36) the addition of 
glycerine to Chineao white to soften it, to recall to 
Eis recollection tlio anecdote of the old 



lister 






,. Fors 



topniyfo 

_j, aeniibly euough, refused; hut, overcome by 

Importunities, at last yielded to her request. Im- 
mediately there came a violent hailstorm and cut 
up all her cabbages. " Ah 1 " eickimcd tlie old 
ludy, ''thafa juiit like Mr. Jones— /«■ (I/h'ii/joiw- 
(fcii'i creri^tliina .'" "Briokwall" has been "over- 
doing" the glycerine —that' a all. I ahould never 
have dreamed of recommendiug it, had I not 
previoualy employed it myself with perfect success. 
I think that it was Arago who suggested that the 
•tranga lighlneaa of some moonless nights to which 
" M. A." calls att<.'ation iu tetter 22127 (p. 323), 
possibly has its origin iu the phosphorescence of 
the earth itself. 

Hjw wiUlhia suit "M.M.I.Sc.S," (query 62489, 
p. 331)!- H'ire AB ropmsonlB the mouth of a 
luuuel, which should bo accurately turned in the 
lathe loan internal diameter of 'Jin, ; TT it a tuba 
of precisely 2in. in internal diameter and 21in. 
ht^ti, into which the funnel fits : the other end of 
- this tube entering the vessel V, which ia tumiahed 
witb a tap C ; F is a wooden float titling the in- 
terior d( Uie tube T, bat not ao ^ghtly as to prevent 

" ita easy motion np and down. From the centre of 
tfaia float rises the rod 1, 1, I, which is kept vertical 

** bry paMiDf through the thin nng £, Mji^icaled 



over the centre of the funDol's mouth by 
the wires W, W. It only remains to ^duale 
the wooden index cod I, I, and our rain gani^ 
is complete. This may be done by considering 
that aa area x depth =• volume, a cylindrical 
inch of water 9iu. in diameter, will fill 2025 iochea 
of a cylinder only 2m. in diameter, so that all 
have to do is to measure off aojin. from the boti 




the fioat F upwards, and divide thia into 100 
parts (each of them obviously 0-2025in. in length) 
it what wo require. The riug R forms our 
. WecomroencebyflUingthevoBsel V to the 
level of the bottom of the 2in. tube, and then mark 
1 on that part of the rod I, I. cut by the ring R : 
202oiii. lower down the mark 1, and so on. Then 
it is abundantly evident that as the rain enters the 
funnel and passes down into the tube, tor every 
hundredth of an inch that falls on the Oia. area 
the float will riae 0'2025in., and the divisiona being 
perfectly legible may be read out of window by the 
aidof a liold-glsasoropera-gkss. Whenthsindex 
is up to the top, the water must tie drawn off by the 
*— C until it flicks to zero again. 

Icewstoc's method of oblSniug the magnifying 
power of ateleBCOpe, to which "A. A," refers in 
query 62iOLi (p. 331), ia accurate enough in theory, 
albeit not a verf practical one. The results irauld 
not be correct if the paper circle were too near, 
because the focus of the telescope would have to 
be altered ; and it is the magnifying power of a 
telescope, when adjusted for panuler rays, that is 

A PeUow at the Boyal Aatronomlcal Society. 



SBLnNOaBAPHICAL — FKAOASTOBITJB 
-ALPONSnS -HOBBOX. 

[22H1.]— Lv connection with my list letter on 
us formation (22099), allow me to add an obser- 
. jtiou made on Sept. 2, IStfi, 5h. to 6h. a.m., and 
which was overlooked at the time I wrote last. I 
transcribe from my observing book : -^ 

On April 21, tS74, 8h. toSh. p.m., I discovered 

riUs " and 6 on tbe floor of Fracostoriua. I 

noticed then that rill li was not Bo euy as rill n, 

but that it was well seen from crater c to its junc- 

with a. This morning, on the ooulniry, rill n 

not seen at all, nor rill '' for some distance 

from a ; but the portion from 'i to 6 was very well 

seen. This observation, therefore, completes fully 

that of April 21, tS74, and dispels all doubt -'--^ 

.... — _. ^] J fron, I ■ - - - 



Alfuiimn. — Every Belsnograpber has noticed the 
three or four dark apota coutaiued in Alfonaua. On 
May 16, 1883, 81j. p.m., I found a whitish cn^teriet 
in the centru of the triangular spot OD the E. -'f the 
floor, and a darkish one ia the ceutre of the round 
pot on the S.W. Schmidt, who hsa dosely 
'atched these spots and detected variationa, does 
ot mention aoy of these craters. I shall be glad 
1 hear what oUier selenographets have seen here. 
iTorroj.— Dec. 6, IB83, 8h. 30m. p.m., found 
three very minute craterleta ou the n.W. outside 
slope of HojTOx, tJie "lidHlp cine aiid the Luveit of 



which is faintly ahnwn in Schmidt's map. At this 
time the floor of Horroi was nearlv full of shadoof. 
C. Qaudibart. 

SATURN. 

[22H2.]-Mb. Oemxill (letter 22121, p. 321) 
has done good service in calling attention to the 
utter absence of systematic observalion of thll 
planet. There are plenty of observcn and inatru- 
meuts ; what we need is hearty co-op? cation. The 
Liverpool Sodely ore, I heheve, moving in this and 
other matters : perhaps a, few suggeetious as to thif 

Elanet may now be useful. Tbe tul]owin.j pointa, 
conceive, are worthy of attention : — 
I.-The Ball. 

a. ?{ umber of belts seen at any one time. 
h. Oblique belt*, or any deviation bom the 
usual jarQlleli 



ball. 

c. Bright or dork spnta ou ball. 
2.— King A (outermost), 

n. Dark linea or bright streaks. 

//, Com]iarative brightueas of inner and r'utcT 

edge. 
3. RingD (middle). 

■'. Streatincos or ahadiug, 

b. Inner edge is suapected of variability in 

brightness. 
4.— Ring C; (inner or duaky). 
n. Motuing or Rtceahiuess. 
b. Colour. 
e. Comparative hreadtli where it croaaea tlie 

ball, and iu the aiiFiG. 
tl. Eelativa brightutsB 



Should a star bo seen within the aneai, its 
behaviour whfn passing l»liind the dusky ring, 
and in Caisiui'a division, should be carefully noted. 
The exact time of any observutiou should be re- 
corded, and it is deairable to moke sketcbea (bow- 
er rough) illustratiug the particular featnrs 
idcr observation. Aperture of telescope (lefiector 
._ refractor) and power of eyepiece ahould alwayl 
be given. '^ " ™— -^- 



W. 8. Frank*. 



SATC&N'S EINQS — DBPINITION Ot 
JUPITEB AUD SATUBN — tlOHT 
NIOHTB. 

]2JH3 ]— iFMr.S. MaitlandBairdOemmilliriU 
Irle the letteiB" er " after "great," in the sentence 
espediiig Saturn, to which he refers in Utter 
S2121, p. ;t2I, he will perhaps arrive at themean- 
iig intended. The sentence will then read : "No 
loubt the riii^ of tliis planet moaopoliae obasrvetl 
o Buch a degree that they neglect other phenomena 
vbiob, though less attractive, may bo of groat sig- 
lificonce and interest." The error probably arose 
u copying, and escaped me in proof. 

None of iis will dissent from thb views ot this 
corrcspotident when ho says that "no astronomical 
'lenoroena ca-i be in Ihtinvlm of ycr-ifrr signifl- 
ince and interest than the rings of Saturn " ; but 
_. ib rather atagijuring to find him, immodiatel/ 
afterwards, advocating the publicati<in of drawings 



ilescope than Jupiter has lately been n 
1 your columns. 1 have almost invariably hail 
11^ same experience. In the Autumn of 1B80 the 
K't struck me as especially well marked, and I 
wrote to the /V'"'' &''">"■ Jlciieu- for Jan., 1831 

The occasional lightness of wiuter uigbta referred 
. by "M.A." (22127, p. 32:1) has bean noticed 
tre at different times. No doubt the Dccnliaritv 

due to a diffused torn 



boueh 



uiounligbt." My nolebook com 
'her instances of aimiUr chuui'tur, though Inevei 
adc no effort to observe and rci:ord the phenome- 
)u systcDialically. 
Bristol, Dtc. 1-'. W. F. Deaalng. 

TEE WESTINQHOnSB BBAHB. 

[22Ul.]--lji fb". EsQUBii Mkc 



ndrawi 



attiJD 



.of 

iditiou of the"brake iu the United States. He 
...-0 mentiouB a diaastrons accident on tho Iiong 
Island Railroad ss one of tho sbortcomingi of the 
brake in question. As a matter of j uatico, I wish 
.. _ay that tho brake that tailed on the Long 

locomotive for five yeaia on an American railroad, 
' uBedf'B Weatinghouae hiaJcatJo.'aTii.'aft. "A. 'ftifc 
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Mv W .1 (;i;i \ ^Y ;in.l^ ii|i|iiiirH (d 
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■■« , \- v.w\ \\ , • * . .«( 'Ill t*\|il'i"Ui iMl^llli' 

.. , v.\'\ ii'.\'.'« .HI !»iMir shmilil inuvii iil 

•.N ■ '.•■...;:•.. lV'^«lillt |iVi«llli»liv»» hlllii>r- 

'.■ ;> " **.■ .'■.:V:tii( «MMini'ii'> :is ti< lli<> Ih'nt 
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\\\ |M>'i'f I'f \«liii'li I !i«fi«r 
:l-.i' \.ii)i*iitt H|if|i||N nt pmtmifi 
1 . ••'lUi !;m« IiimIiI". f;ri)i*i'iilly 
|v*, v)u:iio iiii-li , til ^•j\i> till' 
;n im|».'^«.»M«', Till' " liwiil,'* 
^*. .*. k\\ w iii.l, \i' , iiiiiHt cill in* 
.. M. -ir..i I \i ti twii ilrixi'i'M \i ill 
. " ■. ". ■ ;■.. \\ y- v;tnii' \mi\ I'Iip riili' 
V . ...- I. In i'ttru l»('rn |»m'n iii your 

.-.. ■,■....:., i". x\»'ik.«;: riii'ii- IS iii-t, 

.. .. ..i:i'i.-|.." \x^ It'll \v)):it sjn'i'il 
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H'fiiii A-lMt -A*. » *\ J-/. .■■:}■ •./,* ?*-•• '.iit ti* '.'^- I 
|i*»iiij'J *:uf^.it* f.a* r.-, Uv ':';*. 'a. • -'^.r^'.nrj '-▼«! ti* j 

hJllipl'- <rfii(jr«f a:*.}. •.;.•: Vt.'.'.-- *:Xy»Zmii-.'.Z». SsTfelr ■ 
tliin f.i«:l J*. t/X/ 'Af"i'.\'. *y. r-'. ^.T* 'rAtLI-jr. TL-i ■ 
p;i':jiti;f «''/fi'<niy it. pr^.*..'^. 'u fzj/T-sUr'i i^ &a 
iijr|if::it/ir <li»irr«r/f^ v. r,viztV V, k c»UM wlSiL . 
" I-fijjrifii«i:r " Jf-^T^ f.itt.T-Ay ^-j.r. v.. '.-.-; ■»i.-i» Le 
|i/'ir-i-i;*Jj- I/, ;iij».W' r \:.*: '«»*«:»■•.;' r. — \V;.»t 4rs ti*: id- , 
vn 1 1 1 a jf «-n 'J till; t.'.Tuy.-i :. »; ?;r. r. ' J ; ! • - 

• - 

|ir< »t«iiii«- ttfif] t«-n.i*'-riit--if«:, «;i.!*:r'. a ry.jia-rr ! 

Wlii'h h»m li'il l*l'i >/«;'-rj ry/'J'r'i ri'^WT, to I'^riCfrLA^T 

(•■iii|M-riitiii' . liiil mj}^ V/ ^'''iLiiariktiTf'ly Lizh ' 
t« iiijurutiir* , at whi'h it jAfcft'-*-. away t'^ thefc'^oii'i 
(-y|jiii|i-r. fy-ii ••t<-;irn ii wa>V:/2 it <:a/:h admi^^ou 
(#4 ,t ./ittiftfi'/ f/.f "//w////, Jifj'l tliift u tL«: c*:Ltral ' 

far.t of t}i ■ '-MnlKjiJlirl '■FiJ.nii':. " V.n'Au*:':T" iB 

riKht filMiut til': lc4V:iif:'i •itraiii*- ujy'jn thf: craxik- 
pill, Ifiit lt<: orriit^ t/i iiotic: auothor practical 
iKlviilitJi^'i of tli«: ^ifjip' Uli'l frligilK;. lu.Htf^ail of ' 
liiivjiiff ik hiitfi Klirl(:«Ta]vo workiij(; uudbr full ' 
I filler pr<**Miir<-, tli'r ctrnjf'i'in'l 'sDf^no ha4 a small 
•Mil- . ilh liirji:*; vftlvc works unrler a much lower 

iiM'Nr<ui<-. Til'? (ffiifi 1*11 fri^'tioTi Hav«:fl i.s a much ' 
i\r\.'*'\' iH'ic'fit:!^: fif tlj»; toVil iii'Ii'^at<:(i ]»<jWfr than ■ 
iiiuiiy «:iiKiiii:i!rH aru awar<; of. < )f coune iu thu ! 
n-Hpi'-l thti (IJHii'lv.'iiitag'.' of th^ Hiiiiplf i.'ii^iue can be ' 
iiiillfniti-fi hy lMi];iiic«'<i sliflc-valvi:ft, but tho remedy 
in not withiiut (iraw)ia(.'k% and it is bt'tter not to 
i'ci|iiii-(' it. Siiiiilarly, .'•toaiii juckcting 1cmcu« the 
r<)iiiINinLtiv«i Wfuiif^ of bteam in rc-h<!atinff the 
('yiinil<*r in a Nimjilf cnf^inc, but it docM not abolish 
it rutin*!}', ami tlif naviuf; ih only thti difference 
lii'lwiN-u tlii> waNfi- of Hti'aiii in thn cylinder and the 
lohHiT wa<«ti- w)ii''h IN Miil>Htitut(!ii for it iu the Kteam 
jiii'ki't. Siit'h uiiiiK'ri'rul «'»itimati(>UH as this of 
" Kuf^MUi'i'i^M." without niathiMiiatics, are valuable 
ti> many n-a'i<-rH, and it is to Iks ho|M.'d ho will 
I'liutiiiuc thi'ni, with duu correctiuu. 

M. H. B. 



3j^ skKhJIj Bade, ihcwing tfhe vaab^^fam 
gtfi a «adi tzain br each route dailf. &ini^' 
tf.'WfrTij, ravmbered the three liaciiB *i^ 
lea^tLs. i&d mn oTttr variooi cndienti: ital 
i'.K po«£bife thAt aji amoimt ok tafi 
p«y ose ccunpany might be & loiib 

ruat can be no doabt that the EetazM jj 

trafc when completed to the end of 6e jm^ 
i -ina an important basu upon whidiK af^ttrfc 
M:u.cLe8t^r and London exprmtnini. 



S&xe Coburg-street, LeiceAeTr Dec 1 
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COVrnrJOTTS BRAKXS-PABm 



Kood enough to notice zny remaito oa 




Getter;>2U9.n|eai 

Smithes cohtinnoiu mechanical brnkB; tatte 
are one or two things he aayi which Asild alp 
without comment. 

He says the vacuum on the G. W. R. kok i 
maintained by a pnmp worked fron ooitaid 
engine. True, and that meant ■ome eaanAk 
engine to do, and, of courser conwwrtot ^ ifcM 
and fuel : but ha eays nothing aboot w v ill 
ejector neoeuazy to release this tanfe WsrA^ 
ing after every stop made with it. ndhiik 
*• thus the amount of stopping povstari^^ 
the train is proportional to the TdoBtr:" Mm 
cannot mean this, for the velodty nay ki^^ 
up to (30 or 70 znflea an hour, sod, m^^ofj^ 
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Midland 

rinii]i:)iiy Vi n'liiiii liui' trains ran to and from tho new 

■"'' iv'iitnl StatiiMi. Manrhostcr, inntrad of to London- 
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••" y^'' '■' ■ fi^ad as formerly. fluiH inon-asinj; tin* distance by 
w » . i>- . IS ^ „^ii,»^ \ t oi,:iiii*, ix\\\\ a-* tho jiuinu'v was ]H»Tformod 
•M tho >.ijno!im»'. thrn^ ^i.!-* a oonsiiloRilili* aooi'lora- 
■.-..•n .»i >}'!■ ' \'\w Midland Coniiiaiiy has thnn* 
:•. uti.-^ ti.'ip. 1. »!».K»u ti» Manohfstor Contrul. tlio 
.i:»t.inv*i' N inir at^ loll^ws: 

milos. chaiiis. 
'^t r.it.vi a • XoMaiiche>tor Contra!. 

.' >■ r..:. .'.:•*. \ -. . IV rh\ S:at:. ii 

■ S: r.iv..T.-»a v.i IVri V .md Trout 
J^t.if..^." ." 
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scieutific, and does not follow from hi. 

To tiiose who might accept the m 
**a coostaat brake ^wer of, isy. 3^10&.|V 
coach*' may seem a big figure (it auJLBHibia 
drums or bellows and a good wib)'.Mb 
ofliciency is, of couTBe, only reUbTe. ^^ 

Again, the illustratiou in Ae esKcitKM^ 
Smith brake, which *' Meteor" ii Bsaa^ 
against when he cites the G. W. B. nci mkihi 
as to the power varying from noiuh! |0;: ^mrii 
with the speed of the train is not a uffTfiuJh 
power at nought would not be a pi>TK HIbaBB; 
and the train would be at rest, but k:ta£ suh 
on the move ever so sUghtly. the bo^ pcraie- 
]iendiiig upon its momentom wocjs besrkad, 
more tliau sufHciont. and wonUbepr-Tori'Zu^ 
its velocity trifhoHt fitHxt, exenC HKBgi d 
materials previously alluded tc. 

•• Meteor *' is only generaliiiu v&c x a;i » 
using the monientiun to cmSe bnk* f^^ '^ 
well theoretically, and may kiw KgMta'J a 
favour of it : but when he ecoef *^ iF^ *ij 
practical illustration, insCesd c£ a oasgi^J^ 
iHiint. he gives us part of tlw s-.>iu5W*»»« 
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.. - :>:. : >:..::;•.*:. i\'»v:toi* not u:*rd by any K^i 
,' r.; .: . . : \ ;v4 ^- . : ,: : -. trains . Tho !:ia j o li: y . "i' t ho 
\.. 1"^. :!'y. \\'\ miios L-oliai ■...". 
•..;w«r.*i"^' «vi'rt*^ f r. ir. St. r.»i.cn»> 
r-.;:. v... UvrVy .u..; Tn:.: stati us. 

..:..'. . r*: .■ . ■.". ". v ; ; f i n v.iv- :..* A;ny * s , i. ioii: ;:i iZ 

..> ':'...-...».•.) !"■,::..:■. :. "I"*..:^r.\ni>. ' TI.- .',.-.>:: l 

r;...wr. *:vs-.". Xtw-.t:. Mu-..c;:*:*r .»:. i L. :: ' :. 

^ -■■■•" ■.* ~.* •^ ^» ■». * V • • » ■ • ■' • • 

■»■' * ■ ■ •_•• i "^ v.*v c-*' V 
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utirelvdiflFepent system— rr, if t».».B nrrm 
irake.'Criticism. as well u 'rtxtxtl^Lzsaasn^ 



V 

i-i 

brake. 

should be to the jx^int. 
In passing. I may 

Sanders aua Bolitho « ._. 

whioh ••Meteu.r " is rctesJ^'C. u »S«iitar xA 
all nund iluid bm.ke. rertwsifiaaixztii* V-rrisa 
that its power is #o Iim:>^ k."/l*^=^-^™ 
wbou advircdtia^ j: lo it-* isD»r«5=.«t A is^ac 
sv&tom. 
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:ho ir-v:rt.uic>c- . f i -■ trix? txl'^i'^' i-rTeL^^ 
:ho c'i-i*s !-■ w:u:L i: belrci*. I ik»s V« *-•»« 
:;: a hiZ fr. s:. ihe 1*k r*C=. f::T U.* '^'J* I 
j-:'. Lr.j .'ur.-: ^ ii, ISS*. fCirr:!* fc^ '-'^ ^ 

-a:..:, js .^-ei." tb* TKzrzts p:iir :J»-* 
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ijig tbehnikMju requund hy tLo rulwu)- 



]f ordur ou Oui tendei 
un tliL' itaticni. Xow, 

□furviuits" and oce 
find that ■ 



to Htop a train 



KB tlio eight cases am 

atsnces of " naeUct of i 

-od, and evsB of these h 

la ma ouly iJIeuted upoii on 

traiiiB did not ovamm stati 

fact the lirakea did not "fiut 

■quired.'' I feel convinced 

lueii Mkcuahic will agiee with me that 

lUdiBproro the atatenients wliieh have been 

ainut automatic air-prCHure br^ea. 

Clamant B. Strettoa. 
^burg-atrcet, Leiceiter. 

IAII,WAT TIHB SIGNALS. 

.J— T"K " Salt-actiug Time Indicafon," 
I your correspondent " Historian " (p. 3U) 
-ere erected bj the Midland Railway Coin, 
•on tlii>_''np'' Bids of the main line at 
Ji and Kegwortli Btations during the early 
hoycarlSGS. 

ndicalor cantistpd of a circular column, 
h (conetructed of iron plates), supporting a 
lock-fftce, of which, however, the diaj{Tain 
ilyous quarter, was vinible to the engine 
When n train "--'■'■' *»--- ^ ' *i.-i^i 



a the clockwork, and 
rora " ■' and tniTulled to " 16 " minutes, 
icating to a following engiDe-driver the 
of minutes that had elapied lince the 




the conditioni uadei which it was. not merely of 
service: to, but a necessity for, miemtcopiits, 

Thia, howcTer, ia now uU swept away af one 
blow, anil, uiileaa Mi. Xclson cornea to our re«cup, 
we idiitll be relegated to the old state of Cimmoriau 
daiknesB, for hr> telts ua he ha« dincorered (1), 
That oblique illunuuaCiou mu9t be entirely aboliahed 
in fafour of central ; and (2), that by bo doing wa 
shall see the lim stnicture r^ the objects. 

I feel SQie that hR will not rofusa to tell hii 
brotlier midoacopists how he has come to recoguice 
these startling triitls. It is not, of couiae. tor me 
to dictate the form in which he should do tliis : but 
I feel that it will be vtry much more profitable {it 
lie will forgiTB me tor saying »o) if he will go a 
little beyo^ the cuatomjiryi.r eriili, i-l'il p.a ralio.ir 
opiHiu, and show US the various ateps by which hv 
was ultimately broueht to realise the Talidity of 
his pre«ent view. WeBhoul.lall bs able, 1 imaciiio, 
to follow '""I BO much better, too, if he would 
not mind at tbt same time throwing in a little 
demonstration of where the fallacy is iu (he ac- 
cepted notion that when central light has eihausted 
ita powers of icaolriug given ^ets of lines, oblique 
light will show still moro: and what must evi- 
dently be the sOl greater error of tho eurrrut 
belief that with the objects of which ho writes 
there can be uo debirmination of stiuctnic as 
"true," and that oblique illumination must of 
necesBity give us a nearer approxinjation to truth 
than central. 

Thanking Mr. Nelson iu advance for the interest 



which his communication will ai 



MoD»Ghu«. 



aOOIETT FOa F8TCHI0AI. BBSEAB3H. 

[22153.] —The above-named Society has oollec'ed 
a Tory large number of caae« where some marked 
event— UBUilly either death or aerious danger — 
happenine lo a peraou at a diatinco. haa coiuc.ilcd 
either wiSi the auparent perception, by aome friend 
or rdative, of that per.-on'a bodily presence, or 
with au exceptionally vivid and hauutmg dicam ■:{ 
him. The reality lA theaa coincidences ia beyond 
disi^ute, and their number aUo ia far greater than 
anyone can be at all aware of who has not taken 
special paJns to procure Ural -hand evidence of thtm. 
It mar, however, be argued that the coincidence, 
though real, is in every case due to ihami. Now 
the force of this argument miut clearly depend on 
tbe/iV'/i'orrvof liallueiuations of the sensea, or of 
this particular sort of haunting dream, amone sane 
and healthy poisons. It they (aU lo the lot of 
everyone, ur neatly everyone, then their total 
number must he enormous. Bnd auconliug to the 
might naturally happen tliat a 
-.- jhere would fall on the 4ame d^ 
actual event. If, on the other bauif, 
sucb experiences are compixatively rare, then tlie 
cases which have been oimultaueouawmj the oetrial 
event form too large a propoitiou ol the whole 
number for the coincidence to be attributable to 
chanec. For tiie decision of this point, it is of 
fundamental importance to ascrtain bow far the 
nnniberiit those who have ii'.( had thesecipetienccs 
exceeds the number of tho-ie who li-m: laid tbeni. 
An accurato result is (ar frum easy to obtain, how- 
ever wi le the range ot inquiry may be made ; for 
those who have nothing of positive interest tu 

ic i-xtent romati-- 



/_IS',_ r»\' yi 



/!_, 



•t t)m ))rcvioua tntin. Ijuth sides ot the 
: alikir in appearance, but one applied lo 
Iw other to " down " tiuiua. At umht the 
IU illutniuatvd by a lamp placed inside. 
pisM.'Ut when the two "mdicatoTB '' were 
lUfilit into use, and as both wore near to 
r I hod many omwrtunitii-s of watching 
rking; they fulfilled the ubjcct for which 
re erected : but it soon becunie apparent that 



. . _ _it Kibwoith and 
Ih have long since givon place to the 
bl>n.'k =y,tem. " 

Clament E. Stratton, 

"iibuig-slrecf, Leicester, Det. 12. 

[CBOSCOFtO TEST OBJBOTB. 
.]- Tilt Wttcr ot Mr. Edwanl U. Kelson 
.<!} is one ot the very highest iritorest, as 
Mt some hitherto entirely unknown and 
ted facta in microscopy. After many 
auiious consideration of the subject A 



able. For our purpose it is, ot conn 
to obtaina due pioportion ot iiiiji-'in- ai 
with this object wo have framed our i 
such a manner as to require mi onsAcr 



{11 //ii/fHi'iHpfiuni.— Have you evw, when iu 
good health and compl<;tely awiLke, had a iliatiuct 
impression of seeing or being touched by a humiin 
being, or ot hearing u voice or souniTvliich tug- 
gisteit a human presence, when no cue was there '; 

(■.;) i>iru.w«.— Can yuu recall that jon liava over. 
iu the couiae of the Inst ten yi ars, wlien in g'<od 
bea.' h, had a dream of the death of some person 
known to you (about *hom you ntre not anxious 
at the time) wbicb itruam you marked as an ox- 
ceptioually vivid one, and uf which the dist'CKiiug 
impression lasti'd for as long o.-i an hour aftor you 
ro)a in the morning V 

If any reader of this letter, in the course ol th" 
next six mouths, wilt repeat the above two iiucstiana 
terlmtim to 2U, .50, lUU, ur luoie truatTorthy 
persons, yyn'fi Khotii he dots hut n-mtf ttfiichi't^nt'tf 
la fxatet, and who have not a'read^' been 
gated by someone else, ludif he will ~~" 



th- tesniti, (liBse will be most gratefully n— riled 
aii'I acknowledged, and he wunl'l r n4ec tiirtU-t 
ail by inducing others to do thu •ame. In any 
case where a vivid impretsiou or dream liii •«- 
u-tiM with tlie icul event, it is purtieuJai^ 
renueatsd that the person who lia* luul thll cx- 

In ovoij- oMicr case wh-ru the answer is ^rianlnr. 
a simple "yos" will le sulHoiwit; bat I (houlil 
dosjra to hut-u (not for lublieatluu) tho name auj 



as ut thu colk'n^tj 
it will lie aufliciir 
for uublii'^ItDii) 



— o wt) jjiswers "j— , . 

In ihc case of "•.ffrificaun 
it if thu collector will aenil ( 
li."! own name and addre«, « 



no a," ur wLitsv.r it muy be, on a jioatcunl. 

Edmund Gorney (Hon. Sec.; 

H. Deau^i-j-ani. IV, sliaiust^T, S.W. 

HIDDEN LIGHT t. HALO, 

[22 i .W.J —A r.iSLiuii:- has tliis mirt]^ circle rjuod 
it : but on closing one eye and covering the llanie 
with a finger held up between it and the open eye, 
tH^ haln disappi-iir», with u perteelly clear space 
ap|iarcntly iucreaiiug the illuuiiuatiuu. A llih<tail 
liumuc viewed edguwise is the easiest. It is veir 
curi>.us that t)ie same light reflected iu a miiTOi will 
not 'lisjiensc witli the halo, though treated in the 
same maimer, neither will ihe mixin when covered 
with a disc. H'lw is this? -l^in, when the gas- 
lifihr iaCi^vered with a straight i^ided piece ot ijap«r, 

-' ,t the edge lA fiame and paper shall be ct ' — ' 



t, theai 



J)tM.-l 



roudy 



attracted by the htatt.'d ilait . , 
fiyiug upwards with rapid vdodty, I suppose 
tl'iirse motea uru the light lelieetois iwpulaiiMd bj 
Tyu'Iull. I ouly mention thum to show the contrast 
betirecn their aictiou and that ot thu hidden motes 
or purticles shown in phosphenu, letter 220SI. 

Fiddler. 

"HOW TO HAKE A CHEAP LATHE." 

i'i21n4.] — WiriiovTbeiiiK accused of lludingtault 
with tbcte excellent articles, may I be allowed to 

Cut out that tiie usual way iu most tuolahopa of 
ti'uiugthe liand-wheul to spindle. Fig. :l!^ and 11, 
is not by a bit ot ,''.. wire dnven tarough the boss, 
which vcnuld be ciiusidervd a bungling jub. but bj 
boriug tlic colLiT, Fig. Jll, siy jiu., the spindle 
bciuu left ciirredpondiiigly larger Tlie hand-wheel 
bored jin. is thui torcrd by the outside nut ngain.^t 
a true shoulder, and if a. good lit needs no pin jr 

1 ii'jpn thi writer will take Diia reniark in the sinrit 
in whu'h it itiiitcnde-l, and if, at thu cuutlusion of 
tlie Lathe Articiii, hu will give ui " llow t> nutk'3 
a clieap Self-feeditig Bench Drilling Mschiun,'* I 
fei'l suit he will onru the gratitailu ot otbert betide 
]ny^elf, who dcbire to sou thu -'E. 31." as in tho 
ilays of okl, when it Was more mechanical and laM 
of aatronomy. W. F, 

LATHE UATTEBS. 

[i-Jl.i.'i,] -'"WriF.K a Ijoss is cart on a stem ol 
plate uuiuhliiiK vertii-aUy," it is ouly neceasaiT to 
piuiton hxneV with u wire, pivr.,l,.l, Jiowever, 
that it is vuaily ucci-uhIiIp. and that it be wimewhat 
less in Uiickut ■• tU-in the simiM ihrough whieli it n 
to be drawn. The nunexud pketehus will, I hope, 
make my mijuiu^ Llear. Fig. 1 shows a plute anil 
loose lio.*B iu thu Siiiid. Wtieu thu i>ind is rammed 
round Uiu bos'^, 6iilliuii!ntly to hold it iu piisitinit, 
iudipijud. utiy of tho wire- the loop only ot the 
win; bciv;; left oxih^ik!, Ilu- moulUir draws tha 
hiltirr away. :uul ctmplub.-h tin- ramniiiii; uj). That 
is the n-4soii >vhy 1 ulwiiya uw "wires" or 
" plceweis '' hi pruiureuCk bi cuisn luIih^ tha former 
standing farther away than tlin lattc^ thus nllow- 
iug of m>rc compkte ennduprntnt of the boss is 
saiul, and uSonliiig also a iligbt luvrraKo to the 
lin^i-r iu thu net of withdiawol. When fully 
runimeil up, the nuiiii lutluru islifteil out and tha 
mould h;» tJio aii«.aru!iee of Fig. 2. Thiai tho 
moulder thru>ts down a bit of buit pointed wire, 
generally hia vent wire, or h nail, and stieking it 
Ilitii the luM^ draw* it out. 

Sow, aiiother study ot the sketches will sliow 
wluru loose piiCiMurc iuuilniiMibk-. Suiipmliig the 
iKWa hod lieeu twice ita i>rcivnt thickness, it Ciuld 
not havu been drawn into tlie spux left by the 
plat-'. In tliat cusu we should uitli^r cut tlie bjas into 
two thiekueiihes divided loui)itudiuaUv, aud wlth- 
diaWFuchfhu;kueas-e]iarateiy,orwe!auJuldplacea 
" dtawluck " against that face, that is a cast-iron 
plab' upon which th.it iiurtion el thu mould if 
Duide. and drawn baek. to be replOMd wlien eLeani>d 
and liuished. or we idiould core over the top ot the 
boss. A case ut tliii kind is iUustiutud in tha 
"E. M." Vol. XXXVU. p. 427, Fig. 44. Or 
Bupimhlng the mould had been very decj). say Ihreo 
times what it aiipeors to be iu sketch, tlH'ii a thin 
buss amid not L-lvc been withdrawn because of tha 
diflieully of reachiiis it. Thau a drawback, a core, 
or a joint tanAu in Uic mould aoiosa the centre ut 
tho buss, would get u\i:r the dilliculty. The h-wses 
on tUi back-gear a ' - ^■—r-*.-'' w,™-:^™^ 
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»: i !i.^ ,-.:n s r,-: v« ry !»^iij:, ikiri iu cixiiDary cases 
^'x«<» ••/.to \:\t n*.%^u\? iii«*T. siul ik^ also will the V 
«.:-:iv* M UiV.tf -b*^ c**i;nc» wl«^n the bed it coied 
m;:. Fui ^rh^ndi Uthe-Ns.) pattern u made like 
t>.e »wtrc, i'.i>ertbe wit^iUi" Mod, or the outer 
«?i,*. Ttiu*i V n'tcoTtd before thev can be taken 



iv^ar. 



Au uYtxle :f ir.-nt* in MS., in the Patt. 
llakir.i: svr:i'*. *> <x^vially dcvott^l to ** Copm and 
l'fnvl«ck»," md viU Contain information on the 
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a quarter inch for dressing at each end:- Barrel, 
2]m. long ; top joini, S^in. long fthis includes two 
male joints^ : Dottom joint, 9|in. long, includes the 
male joint lor bell. 

It must be noted that the barrel has two sockets, 
the upper for the mouthpiece, the under reoeiTcs 
the upper joint. Fiss. 5 and 6 show the complete 
instrument and the general arrangement of 
kevs, &<*.. 

tt will be noticed that the body is not quite 
parallel, and although this is a matter of taste, yet 
if the diameter is much altered, the distance of holes 
from mouthpiece will require alteration. As 



zr:s}dirj: :i p^itTcTTs*. the phiios^phr of pattern 
icakir^. if I say us<' w hich-foundmg a term in 
xrreci:.:t: w-.xh bt linle-knVwn craft. 

Tfce Ksi Tcu tpire rsi-stx he mculded with the 
V fiw i7:iiT.warA : bci 1 skon'id nc: make it so. I 
i^c^Ii mi Cii :i in The usnal way. Gauges down- 
vardfw ^rrlrff cut die :r.«:de. and taking out the 
ivv»w i=. fr.t; w::h a xw. the print for which. 
F^C- N A. jh.-uTd t* wide. lo balance the cv»i« well. 
T^n SI.:: ;he ftlifh^^s: difficultr in making it 

'J. H. 



i:;::- — l^k-F-rr-aTtcrs bfing t:» the frcnt, I 
xr.:re :: s<ri a ^k«t.:h ci a candivl which I 




aci 7>irg '.k< :t a: " ,::».'* Th* oViectcn to that 
e^aM :i =:.tn.tTt-l rtrnirf iz :se ec'te a£.d a back 
Krtzv, u T>-*: i: is inposKlie to hare a px>i 
*i.r-^3<T f :r ti* :!:::. ks, with ru: barxc as aVncnn- 
al>r If^^ .vr* ^■fiTJC Tii* =arv^.wi cnes away 
w-h :i.i: ."i ..-.'=. /r.d h**. I :hixk. rit -rrBro 
.-• >;; r X It^i :•'.-.*. T^ •: «k-: Tvi. wlirh is ^ : : : : alt 
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» tzzti > j zi: rj:-s tz-zl-L-.T :f tbe =_*=.« irC li*- 
^ r.-c-f r'lL.^T = -..:* :c. aai ibr - r: C se=«wi ':^ 

Marrs '7 wlt: kLij. iz-idiz fSi. is w:^^ 5:^: iaTs 
v: V! in-fi *.. T^iT i.? ^: r*nc ijr* ±r.Tiri .*t iS/i ;■-, 
u !Md r: W : ."ci wi*r» iz-.T' 1* r:ci:si t: i.-" Ji ^= 



z-:z lit: .7 r: l ru-ik-rpir 'ikiz.-*. u tiist iLe r"=t 
▼T^'i i.j.'Ti t: r: inr: iZ'i ':z^ t . Airti^r ai- 
Ti-^rr * "'zL'. _: : •»* twxj wi:z. :ir bjULrzjrr if 

t: lArfjfZ. izL r rin -« *T' I*i i3 wr-LJisr* bs =i"a±. 

^■i^w::L!i ':•? Tr: — Ja luim. "^-f mci* tcZ-tt 

^ rrciZ'i t: ra ^i-i-.r trr-er lor: •==.£. -=^ ti:» -* 
;£-7 1 :-rti^ :r 1^:= r. "^Z. ktcs ;i :ir '.a:^-* 
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(Mmill.) and pdiahed : a slo* >i™^ J 
from one end and in this i§ fittta a^ 
secured by a screw (see Fuf . 7) ; tbi§ aU£ 
adjusted to fit auT size. The end if ra 
la&e socket, and the j oiiita »»« cwt, tte 
held and screwed np by the b«ck« 
spindle must fit the bore correcCT, aDd 
fair speed. The small rtceaaM for me 
the body are cut when the instnxinent m 

Fig. o and 6 axe drmwix wrixh the ma 
flye parts to show the osnal shape foe 
desire to make it so. The two tap 
sockets are all the same size to aare teTi. 
socket at beU end must be Ur^ger, Uie 
26mill. diameter bT2-2miIL deep. Thet 
aie f or C daiiooet thnat—Mtwthp* 
socket. 4-2oent.; upper jovnt. l3*«i 
joint, 20-3cent.; bell. 9-5oeiit. : to«, o 

For B-flat the lengtltf are : — ^^S^S* 
socket. 0-5 ; upper joint. 17" • : iomv 
bell, 10 o : totat 63*0cient. ^ . , , 

We now come to the diriaicXK of she I 
collect positions of the aonnd ing h olfls. 
refer to thB adjustable scale, fi^nxed in: 
of 2Sth September, ISS3, and thae ep 
by me. llie first step is to f&xkd what le 
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the crrrKt b:re 
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„ - C concert patch. 
h?w¥T«r. detail The difficulties of mccxl 
rrir-^'g th$4^ Acd f oUowrni; measnremi 
hiiitj «a:e wha: I think is correct. 

CLocsertri^ci = 1*4 Tibrmtions p 
pr>i;:c«d by a jZ%sa tnhe '25in. long, mt 
the iv-in: :f :t* reed, hut when a U 
wi-.i h::«, cI^sed ty key». Jtc, the len 
i* :-4*'.r.. as the capacsty of the tube 
with ; .: alreratioz: df its terminal diamel 
a ^li^tlr inrercec ecoe and eo sounds 
oca-re iK-re this. rzx.. C of 26S Tibral 
Mbe :: lir. A h.^Ie placed m the aide < 
set »:ur.i as shar^ as a tube of that 1 
ether wrris« a p«a» tnbe of a certain 1( 
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. JOkJBs "a* ii:u* & i:£tf t:«: wj5* kZ "i 

^ -t: -I* ♦ -i 



^wwd ir the boiy rsakes the 

^-zx be pUdEd a iTRJe higher ;:r. 

ri Ssdy are fci C <iarv:aet as 

—A: aira hg aew. 2?ss£l. : =idd> of banvl 

H^sflL : iH^eim; i^wn to ^'5ei. 

-rSSri* rftaei=atr=a<ct. azki afaa: irhEwas - 

T tc -fr' i— "' wbere :t ".-*as the hei". 
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t ^>:k9 ^^% as weii w&ea 
n ':f ^ B-±a: elaiNoeC are ihe 



aiecatiathehEidythGs — 

abcct Ha. knr ^^ H *«'• 

«F p«e^kl to tit the ben 



- =^^=^ « iUtter. and 1 
IS '^ Tr:i>:it::c ^? the length of tube 
cosrtarsc tc th^w fmmediately below 
^ - wcs why bofes on a dariond 
sue. like the Borhm flute, 

hc^>» i=»aeuethe faciUty of esaci 
X y^^ tiaiie u 11 

the :«ec Secvvke m««« wild and uai 
«&ali hoiss teni to TTrarir tiin ^J^***^ 

^»*?=>-'fM*y^^y»W Mto rhaTetob( 
aadahc^ baa acvHtaMsto Mftamf 
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Mimdiiig, Ukd occasionally TButSatiag IhoM alxne. 
Nmr ■ quMtJon tzitei ol lome importanoe : Some 
hcdcibungbaillr ventilated owing to thon beloir 
th*m being ckwad, u it ig dear tlut 101118 of the 
Bannd ttsTeli piat them in a atraight line, the; will 
be more or leu flat even (f pieic^ at thaii comet 
places. TTiare are two method* to remedy thii : 
eiflteT to Dierce them higher ap, or to make them 
wider. B a hole would be Ter; flat, ita positioii 
moat be Tsued, but if t}ie tone ie feeble or of poor 
quality it will generally bs f oond beat to widon it. 
The lowost hoU on tbe clarionet when open Kmnds 
F, the position of tbii note will be ■-' " "-- 
oil.-. ii iiig47loent. ■— 



aJii 



tbe thickneu of wood ia 



riacedat 464 ; 
tbilhole loigerl 



lU. the hole would be 
t as it ie impraoticable to ma^ 
1 1 :2-6nulL, and aQowing 2-6duU. 
ifluencei of the bell, and alio the 
ke; hanging over, the ooirect diatame i( M'Ocent. 
Now the bole marked 10 OB F^. 6 and S 1« uauaUy 
about thnill. diameter and,tia pJaeedat 16-3cBnt., the 
theoretical length, on the 131m. teals b«ilig 
18'66ceut., ao it ia about 23-emiU. too high, which 
i« thni accounted for ; 7'mill. forthlckneMdwood, 
S'mill. tor thedifCerenceinaize. 2-miIl.foTpad,and 
r>-5mill. tor the inSiienoe of tube below it, and bad 
notiUtion owing to the baU-toue below it being 
cloaed — viz., the G sharp. TnloRntta. 

SLIDB VALVES-HOW TO 8BT THXK. 

{Continufd from page eai, but Vol.) 
[22158.]— I in aon; to have been ao long sending 
thia tetter, aa I prDmiaed to aend it the following 
week. I moat Oat infonn oar many readera that I 
have been out of work tor a ahott tune, and had to 
knock about the oooatry, ao I have been rather 
luuettled. 

Well, to aet valvea with the trammel, yon require 
a tool like Fig. 4. A ia a valve template made of 
two pieces of steel 2J long, 1 wide, and | thick; 
one la bent aqQare. as ahown in aketoh, and then 
the two are nveted : this must be exactl; i thick 
atB. The next tool isa one-legged tnmmel; they 
are b«t made of sheet steel like sketch, aa they 
are handier to handle. This will have to be made 
to your own length, according to the olasi. We 
will now start to set them. They have to be 
nurked otF first. Put one spindle and valve In 
temporarily ; you then get Talve template ^ig. 4), 
and put the piece B in port C agalnttface. Suppose 
it ii in beck port, poi-h valve up a^iust "" 
template at D ; if tbe epiudlea come the covt 
front, mark them there ; if not at back end. 



eccentric ia full throw on front centre; yon ti 
yonr taunmel and mark the distance from centre 
dot in cylinder on the apindle. You then get a 
small pair of compaaeea, or spring dividera are oest, 
open them out, and get the distance from back port 
centre dot on spindle to the acrat mark on spindle 
which you have Just made. You then get a piece 
of tin, same aa l have told you, and n ■-- - ■--" 
circle ; then tam wheel tilt eccentric 
throw on back centre, and proceed as before. I 
think I have made this pretty clear. Anyone with 
the least knowledge about the hlide-volve can go 
on all right. If I have made any errors I hope 
someone will point them out, and I will reotiry 
I woiud advise Iboae who have a '* ' 
valves to set, to get into this vray. Of com 
is second nature ; but when yon get used to ... . 
can have the wheel tnmed one revolution, and you 
n see which rod wants altering. Now to try thr 
id: proceed the same as I lold you in.my last . 
t cnmk on back and front centres ; when on the 
litres, If the trammel when in centre dot on 
cy'inder com« into the dot on spindle, the engine 
ot t lead. Ton will be ahlo to And whether-' 
re by a litUe looking at. Before I draw to 

, I shcold like some of our coireepondents .. 

tell us how to set ecoentrios on oank shafts before 
potting them in. 




then take thetianunel, pnt a centre dot in cylinder, 
and with valve op against D, mark the distance 
with trammel in centre on the niindle (see Fig. 6). 
Take template out and pnt it m front port, pull 
valve no against template D as before, and mark it 
off with canunel. Pnt a small emtre in each 
^ the acrat marks on smndle. (hCnd, I am 
speaking of inside cyundets with valves 
between.} Take that nondle mt and mark 
that off the Mune. Be tore and take care of oentres 
in cjlindeia and on spindle*. When they ore 
marked off, yon can box bD np, put oorer on, and 
bnffar plank on ; tb«n get wheds nnder, set one 
ddeata time, pot onebaekaadoiMfoTe-gBai rod 

np. Ton can DOW raoeeed tte Ma '"■ — ' 

I$ar, only instead of having to pnt ; 
pott, jonoaa MehowmnA the n 




t«I^i7Tqj-*-w.:=i U=-nftw 



distilling off definite qnontitieE of liquids, by which 
the lamp under the ratort is automatioaUy eitin. 
guished at the proper moment. 

I do not know if the idea has any claim to ori. 
ginality ; hut it haa proved ao exceedingly useful 
m laboratoiT operations, that I think some of yo — 
readere miBht uao And it ot service. 

A B is a Maun taming on a pivot at C. The r 
ceiver D is connterpoised by means of the weie 
E. A sliding weigbt moves along tbe gradnati 
portian of the beun. The beam ia ao graduated 
that lOcc. of water in the receiver just over balonoas 
the oounterpoise when the latter is placed at the 
flgim 10 of the graduation. 20cc. in the receiver 
just overbalances the counterpoise when the latter 
IS pla(«d at the figure 20, and so on. The over- 
balancing ot the beam releases the wire Q, which 
being ludcd with a weight and attached to the 
stopcock It (supplying gas to the burner under the 
retort), ahuts it oil and atopa the diatillation. 

Tbe pillar 8 contains two wires in conn 
with an electric bell. When the distillate 
balances the counterpoise, the bottom ot the beam 
presses on a feeble spring, which cause* the com- 
pletion of the electric circuit, ao that the bell alarma 



will readily appreciate t 

arrangement, obviating, as it does, the neceesil 

for ooctinuBl auparvisiou. 

Fimnola Heron. 

LANTBBN AND LIUBLiaBT HATTBBB 

^uioRoaaopioAz. uovNTiira. 

[221G0.]— As I see reoent letten on lantern and 
limelight matters are still referred to, I send a 
few practical remarks upon them, though I must 






The first qociy was a* to the 

-jnditionsorwickV ' ■' ' 

is easily elucidated. 



of the quenea from memory 



Sociy wa* a* to the comparative optical 
wick'd lampaand the iimeliidit. That 

. If S( 



point A. in one conjugate focus of the< 

Fig. I, the raya trill converge (diaregardinf I 

the other conjugate focni B. It will b« 

" a readily be placed in the 

__^_„ J ao as to take np allflie 

t^ ^lA that a tocuaimg lens F can also M madi 
'^- •- take Dp all the light and tnuannlt It t< 
iDpraetiae tiM oert limsli^tliiMta 



Ki 



—would that it wera ao ■. mv pending 1 
tnenta with the microscope woulil then prei 
fewer difficulties — bnt it is suflicif-utly uea 
hcse theoretical conditions not to depart (pMsly 
rom the truth : and the consequence is. that'eTm 
. nHall objective, say IJin. diameter or lees, will 
-ransmit all the light, aud give a bright pictuM. 
Supposing that with any given objective pan of the 




n^.z 



cone does, as the lantern may be set by chai 
— iss outside the lena, a little withdrawal of A & 
brings Uie luminous cone down smaller, ao ai 






le lens. 



a foUowa, and I oolj 



what will moke m 
hecBOse it has been found that aomc 
do not know about it, incredible aa this may se 
Any slide ia put in the stage, and fociia*aa on 
screen, without any tronbte as to adlnsting the 
light : we only want a hit of imo^, ahalp, to b* 
aure the objective is in its working posttion tot 
that occasion. Then the slide ia withdrawn, and 
the jet ia carefully eentied. and advanced oc wlA- 
drawn, until the blank disc of light ia eantiallj 

illuminated with an «rti and Mirimiim bright 

all over. The lantern is then " aet " for that p 
cular screen distance. With vei7 long focua le 
the GOFB will " spread " a little, andlor that very 
reaaon auth lenses are better not less than Sin. 
diiimetcr, though l^in. will ]ifr/pnn very well np 

But Fig. -2 will show that with oil lamps Iha 
conditions are very much changed. The aame 
letters refer to the same parts as before. The 
radiant or lamp A, now, is ot conmderable sias 
relative to the duunetar of Qia condonsen, and the 
reauit ia, that while any one central m " 

verges, as before, to the conjugate 101 

the same with every other point, and we get an 
mlarged imagt ot the lamp-flame at B. Tracing 
the rays on^ from each extremity of A to the 
eitnunitiee of B, it will be seen how the effect of 
this ia greatly to " spead " or scatter the cone ef 
raya tiom Che condeuaers. lit begina to spread 
even at Ihe poaition ot the slide S. and by the time 
it haa reached the objective F, no lens of mason- 
able aise can include it all. 

In practice these evils are met in three ways. 
1 . The heat form ot condenser for the limelight — 
the Herschel— is superseded by the double-piano 
form, which allows the slide to be brought elait to 
the condensera. and so nearly avoids scattering of 
tbe light outside the slide itself. 2. The great 
breadth of the wicks practically triMtfraici a portion 
ot the light A back from C, and ao increaasa tha 
convergence of the cone. 3, and chiefly. It is 



Spaiti- 



isi. it Is 



Bfly. II 



I appreciably b 



__. It 



good 4-wick lamp like the Famphengoa will 
show a good bright picture on a 12tt. dise, with a 2fn. 
lens:inthal]m. lena the edge will be alittle dim. 
On the other hand, none ot £ess lamps can, trooi 
the nature ot the case, give such shaip ^nitwlM 
the limelight. There are transmitted thront^ the 
slide all sorts of crossing rays ; and these nam, and 
do, ilightly blur the image ; but on moet slidei thit 

ffect u not very observable, and chieflT oomM ont 

a bymni and sharp line diagrams. 
A word forther on condensers. 



in repeating 



ers. I an nrprised 
ing the ohl style by 
ns next the light tha 



as' the other. Whichover maka be 
adopted, this is wrong, as the light smt throng 
the maisin of tile first Isns Msse* outside the otba. 
For a &a. lens next the sUda, SUn. is nff 
next ths light, lliit not only aUowt e< tl 
glass, bat MMmewhat tharttr rotfiiintheci 
either manisous tx piano, and even a litQe diSer- 
~ 1 this respect matoially ^M)«u ihtabemitleiu. 

_ qnite otftain that any optician who adopti 

this simple modification will uid tha reauit in- 

norcd penaptibly, whether be employs tt 

Henohal or piano iam, .... , 

Now u to llmia-Vita. ^^n-ai^ «w»- ■« ■''^ 
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both gasGs mixed iu one bas, and speak of the 
"inoreafied light." I do not boliuye tnere woiild 
be auj incwased lig;ht, to begin with : it ia quite 
certain— and I make the statcmuut moHt advisedly 
— that skilful modem operutorB get more light than 
was done in the old days. And if there were a 
little advantage, the danger would bo ever present. 
The '* safety packing of lengths of wire described 
by one correspondent -Henmiins's form— has re- 
peatedly been known to explode. A more safe 
form was Crurney's, iu which the gas was passed 
through utitt r l>efore being burnt ; but explosion 
has taken place even in spite of that. I believe 
the safest packing would be Mr. W. Broughtou's 
admirable granulated pumice -stone ; but why run 
the risk? It is true that no explosion can take 
^fi:^jCQ while presKHre is kept up ; no packing at all 
IB needed with that proviso. But weighte may 
slide off at any time, and there is an appalling 
amount of risk from sheer mischief, as all who 
have shown to juvenile audiences well know. No ; 
what we must look for is, some day to get com- 
pressed gases in bottles cht-ap. Whenever that 
oomes to pass, as an experienced lantemist said to 
me the otner day, our uiiBculties will be over ; for 
we can then use a pair of venj smaU bags with the 
boitkvfur u'fightHy and thus keep all compact, and 
the pressure uniform. I do think we ought to be 
able to get oxygen at 3d. per foot. At uat price 
there would be an amazing trade iu largo cities, 
and I fancy it would pay ; as for 8ft. there would 
be 28. received, while the chemicals cost Is. 3d. only. 

For several years I have been trying to persuade 
• almost every optician I met with to bring out a jet, 
which should raise the lime the proj>er distance 
whilst revolving, so that the operator might j ust turn 
his lime steadily on througn the whole evening. 
This was a want I had felt constantly, as others 
must have done. Last December Mr. Place, of 
Birmiuffham, told me he would, if ho could find 
time, **imve a try ** for next (this) season, and I 
am glad to say. he has lately sent me a jot which 
•juwers the requirement exactly, turning the lime 
in a continuous spiral, which rises |in. at each 
^ revolution, and gives Oin. of unbroken lime travel. 
It is also about the cheapest mixed jet in the 
market, costing only 18s. 6d. with cog gearing. The 
only drawback it has— with some lanterns only— is, 
that the lime-mn when down projects an inch below 
the let ; but Tha.^^ been thankful to cut my lantern 
to allow of this. The only further improvement 
possible would be a screw aidjustment, to approach 
or withdraw the lime while on the acreetif so as 
to gut the maximnnt of light, and this can be added 
for those who desire it. I have so long felt the 
want of a lime-movemcnt of this kind, naming it in 
these columns long since, that I hope to be excused 
mentioning the matter now tiio want is supplied. 

With any good jet, it is advisable to have an 
extra nozzle of different bore. More ajYerture is 
needed for a 20 -ft. disc than for 14ft Such extra 
nipples cau be had for about Is. 3d. each. And 
the operator will find it worth while to spend a 
littlu time and trouble over his own nozzles, seeing 
that they are perfectly smooth and true inside, fmu 
brought down to nearly a knife-edge outside ; all 
dumbv nipples mean shadow on tiie condensers. 
One thing more : the brightest port of the lime ex- 
tendit from about ^^ ^/''«<" the nozzle to ^in. above 
it. By tipping forivard the whole jot and lime 
about lo degrees, the nozzle is kept more out of the 
way. more of the brightest mdiouce bears on the 
condensers, and the light is increased nearly 10 per 
cent. For some purposes this expedient is well 
worth the ugliness it gives to the jot. A ** tip " of 
more than lo*" may increase the light a little more, 
bnt there is danger to tlio condensers. 

Before laying down the pen, may I mention one 
or two matters lu re " microscopic moimtiug." 
1. To uie, all cfjrktd bottles are very disagreeable 
and dirty for balsam work, and all who try them 
will soon prefer tho wide -mouthed botties, with 
ground external hollow cajw, made for the express 
purpose, and which cost Is. 3d. each. Failing 
these, the better gum-bottles ^vith grouud caps, or 
an ether -bottle or spirit lamp with tho cap only, 
are nicer than corked bottles ; out tho wide- mouthed 
cappird bottles are best. 2. In my oi)inion balsam 
in benzol U for almo.'^t every purjwse far better 
tliaii iii chloroform. Tlic unplcnsant smell spoken 
of is unknown if really good benzol is procured, 
and preparers are not half particular enough about 
this. I have bought solution at a first-class shop 
(Beck'^), which was useless, and smelt abominably ; 
but vi hat I use largely for mica work is quite free 
from objectifjn on this score. 1 have found slides 
(purchased and others) piviwired with diloroform i 
particularly liable to disintegrate and show a 
multitude of spots, which I never knew with benzol. 
Moreover, chloroform evaporates almost too rapidly 
for any subjectthat needs time, while benzol is more 
moderate in this respect . 3 . How is it that it is now 
almost impossible to procure insect preparations — 
luch OS the proboscis of a blow-fly—mounted in a 
nally frst-rlasM manner? I have looked over 
many, and have one (given me by a friend) mounted 
Zrf the hite 2dr. Topping, which u better than most, 
mad the best one lean get: hut a, drst-ckua one. 



such as I want, I can get Hunhtrv, at luig price . Go 
to a shop, and you can have your choice ; but if 
they are showing you a lens, thoy will use one as a 
test, which you will find you canuot hug. At least, 
that is my experience, and I know ouo maker who 
is prepared to pay os. each for this particular pre- 
paration, prepared up to his standard, which is 
simply old Mr. Topping's fitst half of those he mode. 
AU that can be got now have far too much brown 
matter left iu uiem ; and in projectiiig a tongue 
with the lantern Oft. loug (a task 1 um now engaged 
upon, with, I am happy to say, very fair success 
so far), clearness and transparency are of great im- 
portance, the screen magnification representing 500 
to 600 diameters. Still more important is it when 
showing parts of the organ on double tiiat scale ; 
it cau easily be (K)ne with u good one, 
but scarcely at all with the trash usuall^ 
sold now. To show I am not alone iu this 
opinion, let me quote a few lines received this very 
morning from one of the first micro-photographers 
in tiie kingdom. He writes : *' I shall be glad to 
hear how you get on with the fiy^s foot. Did you 
ever see a really good tr'iHspiireiU mount of this ob- 
ject ? I want one specially for photography, and 
have never succeeded in purchasmg or borrowing 1 
one to my satisfaction.** I am not sure if this ! 
correspondent really meant **foot*' or *^ tongue," I 
as I had only named tiie latter to him ; but it comes : 
to the same thing. Xow and then I have seen one 
or onotlier preparation by old Mr. Topping which 
were magnificent ; but his art seems lost. Probably ' 
it is the multiplication of microscopes, and tho do- I 
maud for plenty as matter of trade. Still, it seems j 
a pity that when a really good specimen, after tlio j 
old style, is wanted, it cannot be got even by paying ■ 
more for it. Woidd it not be worth while for some ! 
moxmtor to make— say at 2s. lid. each— a few equal \ 
to what Mr. Topping used to sell to the trade for 
8s. per dozen 'i 
Dec. 14. Lewis Wright. 



A SUaaESTION. 

[22161.1 — It ma}', perhaps, be considered an 
error to place the cart before the horse, bur I think 
tho best place for the horse will be found inside the 
cart ; and that he ma}' use his strengtli iu propelling 
instead of drawing the vehicle, is, 1 believu, the 
best way to utilise the power. 

When we consider the great distance men are 
able to propel themselves on the tricycle, and the 
comparative case with which their long journeys 
are performed, we may feel certain that thu horse 
will be equally assisted by being placed in similar 
circumstances. A moving platform for him to 
drive backward as he j^u^es his neck into a fixed 
collar, may be conncctea with the wheels, and drive 
the whole like the tricycle. 

Could not the wheels of bicycles, tricycles, and 
other carriages be made with tires of flat steel hoop, 
so as for them to bind on the grouud, having all 
the weight suspended by the upp^ir part of the 
wheel by the wires connecting the hub and tire, 
and making a spring to support the whole : and 
may not a very light and cheap vehicle be mode by 
using one larger wheel between the shaft, like a 
wheelbarrow, when drawn instead of being pro- 
pelled, and the shaft, being fixed to the saddle on 
the horsc^s back, would be held firmly, just as a 
man holds u wheelbarrow when drawing it, and 
the seat being placed on the level of the shaft, tho 
centre of gravity will bo so low as to cause littie ^ 
stiuiu on tiie shaft at any tim-;. ! 

I behove a good -sized bicycle may bo readily , 
made into a gig of this sort by getting two pieces of ' 
Jin. iron rod, each a foot long bent at a right ' 
angle, 6iu. from one end, and then that bent piece ! 

X'u bent to go through tlie opening iu the crank, \ 
re the pec&l has been fixed, and screwed iirmly 
into and against the crauk, just as the pedal is 
fixed, so as to make a continuance of the axle 7iu. 
outside tiic craub, and the space between the 
crank being lOiu , the axle will be 2ft. long. 

A frame of 2iu. square deal lOft. loug and 20in. 
apart, having a cro&sbar mortised into it just as far 
from the end as to be before the wheel when the 
axle was 3iu. from tlie ends, and having another 
cross-bar just so far before it us for the seat to be 
between them, and on a level with the uxle, and 
the legs of the driver to be between them and the 
ground. The ends of the frame forming the shafts 
of tlie gig may then btj Hxtd to the horse eo firmly 
as to prt-veiit either from rising or falling, and the 
rider will be safe from accidents if the horse is 
steady. Philip Vallance. 

PABAFFIN AS AX INSULATOR. 

[22162.]— A waiARK ill the letter of Mr. B. 
Harcourt, on p. ;i20, tliat tissue paper cracked and 
broke after parafiiiiiug, suggests a suspicion that ho 
has not been using iKiraflin, but some compound iu 
which stearin formed the priiicii>al ingredient. 
Pure paraffin at any ordinary temperature has 
never c racked under my haud^, thou)|h it might 
possibly become brittle ut minus something or other 
of Fahrenheit's thermometer. Tissue paper, too. 
is not the right »tuil' : it should be what is called 



bank post, a very thin, but strong paper. The 
parafimcanbe ironed in as *' Os**'^says, but for 
some purposes it is better to soak the sheets iu a 
bath of molted parafiiu, and for others to duaolTe 
the wax in benzolino - that will go almost any- 
where, and evaporating leave the paraffin behinid. 
At one time it was tolerably safe to buy a paraffin 
candle ; but nowadays the wax itself must be asked 
for wheu paraflin is wanted. Kun. Dor. 

TBIC7CLES-APPABATUS IN AID 07 
HILL OLIMBINa— A SUdQfSTION. 

[22163.] —It would, of course, be a most desirable 
achievement if there were produced a sufficsently 
light apparatus which should form part of a trcvcle, 
and be capable of its.own force of either propelling 
the machme uphill ^or materially aiding the ridez 
when making a steep ascent, subject to the con- 
sideration of weight, there is no dsubt whatever 
that such a desideratum could be accomplished by 
the proper adaptation to the tricycle's axle or other- 
wise of a powerful spring coil, which upon being 
wound up by suitable appliances, and bein^ kept 
wound up in reserve for tlie occasion requiruig ita 
aid, should upon being released so act that its un- 
coiling would cause the driving wheels to revolve 
Some time ago, a successful attempt was made to 
obtain a motive power of that description with the 
ultimate view to thepropuLsiou of tramcors thert:by. 
Large and jMwerful spring coUs of a very tough 
material were made for the purpose, and they were 
to be wouud up by stationary steam power ut in- 
tervals along the route to be traversed uy the tram- 
car. Successful pielimiuary trials of the sprii^ 
coils were said to nave been made in their appli- 
cation to some railway trucks ; but as notjung 
more appears to have been heard of the matter 
it would seem probable the invention was not 
further prosecuted. The idea, however in con- 
nection with tricycles seems sulfieieutly feasible if 
only some enterprisiug machinist would turn it to 
acjouut. If it should add some 201b. or 30lb. to 
the weight of a tricycle, the addition would be of 
littie consequence, provided it relieved the driver 
when ascending steep gradients, for the propulucm 
of a tricycle along tUe level or up a slight incline 
needs but littie labour. Supposing the apparatus 
could not be so applied that it should be wound up 
by the revolution of tho machine's axle when ^oing 
downhill : and even if it involved the neoeaity of 
its being woimd up by the rider at the foot of every 
steep ascent, yet would the saving iu muscle and 
backbone power on the rider's part be cuusiderable. 
Irrespective of the level at which a tricyclist over 
ordinary roads iu a couutr}' no; mountainous begins 
and enus a journey, it may bo tak*;u that the total 
of his ascents upon that journey will, in vertical 
measurement, be exactly uqual to the total of his 
descents ; so that if he travels, say. 40 miles in a 
day, then 20 miles of the distance will be performed 
uphill and 20 down. As tho downhill pLirt of the 
journey needs but little exertion, it is pUin that a 
very large proportion of tiie tricyclist's labour up 
tiiose 20 miles of ascent would be saved if only 
some apparatus were devised that should jiford 
material aid iu propelling the machine uphill. 

B. K. B. 



TBIC7CLES. 

[22im.]— So much has been written on differing 
tricycles in " ours," especially on the subject of 
front and rear steering, that a little quite impartial 
criticism from experience may be useful. Up to 
last summer, I had generally ridden a rear- steer ius 
single driver, principally round Loudon, and foimd 
it very satisfactory for speed, but very liable to 
suddeu upsets, or narrow escapes if using the 
brake or back-pedalling suddenly. Iu either of 
these cases the momentum of the body will often 
cause the rear wheel to lift slightly, wheu away 
goes all steering power ; and if Uieru is any strain 
on the chain at the moment, either forward or 
backward, a sudden twist round aud upset is the 
result. Even reluviyig the pressure on the back 
wheel, which m>nttocc\ix every time back pedalling 
is applied, is liable to cause unsteadiness, ^''ith 
such machines you must have a double brake, and 
when applying same suddenly, be careful liSt to 
back-jMidal at the same time. In fact, they are not 
at all safe in case of a hurried (and flurried) stop 
being necessary. They are also very bad on slippery 
roads, espcciauy up-hill, as they tuud to twist 
round coustautiy. These defects made me resolve 
to adopt a double driver of some sort, and as the 
few tnals I had had on the Cheylesmore had made 
me think I could never feel at home on a free 
pedal, I selected a frout-steeror wheu three weeks' 
holiday gave me an opportunity jf doing 
a littie touring. I had one of the very best 
machines made, and expected to enjoy it hugely. 
I C4in only say I was disappointed, rox shooting 
hills it was certainly si)leudid. but I found it bad 
at uphill work, aud on the level could not get any- 
thing like uiy accustomed speed out of it ; in fact^ 
I could not keep up with my brother, riding the 
Cheylesmore I had despised. Of course, my 
machine was geared ra&er low— front-ateerar 
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•',-••.' -SiapbxatcinB,— To Mu. L.' 
— tVircyL.-a liayp niaiUi the diaphraBiOB, tlicn well 
gikWE ibita ■with emerf pujiur. ma Ijionzo them 
'W^ A folutuii ot uitmle of ailvcr— say, Idnn, ol 
al*wr and ^i. of traler ; diBtillad water if yoa 
MB ifivt it— if not, clsur raiuwaler. Hold the 
^i^fbitgai with a. vito hook, and heat it in 
BunMn nuue oi on a lucquerinf; gtove ; tbea dip .. 
into the IroDiing liquid, take out when bUck, and 
CDTCt it with powdered hUcklead. Thia jou 
poliah with a blaoklcad brush wheu nsuil; utj, 
■ftenranla lacquer the diaphragma with a colourlen 
iBcqner. — W. J. TjiXCisncs. 

[61907.1 —Turbine. —To Me. LijrciSTEB. 
lure DO idea what such a turbino would coat, but 
1 ihoold Dot advise the uiie of a turbiua uuleM you 
eaji get at least twice the power raquired by thi 
dynamo whea giving ita full energy. If you will 
tell me what you want to do, 1 will tell you the 
beat way to do it,— W. J. LiscASTEB. 

[51918.]— By eplooo.— You may use tho follow- 
ioK lenaea, begiuiuag n<th eye lans aud ^ing to 
field leas of erector:--((i) Eye lens ] in. diameter, 
I)iD. focus; ('■) H'm. diameter, 21iu. focus, Sin. 
kpait ; (r) |id. diameter, croasci) couvei, ^lio. 
fooni, most convei nurfoce tuvrurds eyopiecn ; (it) 
lln diametur, 'Jl'ia. focuH, ploue side towards o.g. 
a, b, and it ■reallphuio-couvoi ; [n, >i) iboulil be 
Sin. fiom('', if)— thul is, really thoni should Im 3in. 
betwaen '' awl r. 'Jliia diataneu may bo lengthened 
to JHn. by muuntiiiK " ""l ^ i" » '"^ whicli ahdea 



aud ./. Yoti n 



dlaSMt/'r, 



lutiUiiiiiK r aud il. Y< 

in nynjiuicii iiii, diami 

'" "~ iiiuliragm 

rl lens tit emctor. Write 



' (fiiiulirogm i 
m lloM 1 
t fi.rth.it 



It ha' 

'tor Jin. 

Writ* 

-W. J. 



wlJn t'lt lIiA ii^f't/it V'ju iiiHtitiiiii w<>ul 
WMkiuR inilruuiBiil, but you would 
Ift win t'lr U,n armatiirH inatniul of 
tiu) (mUi Jfiu (lunn w'lul'l 'trivs tlin motor well ; six 
«f Ibmi wfiiU Ki" inaiiinum imwur. It ought to 
drlTii ■ dntiliat'i Uthn ouily, au'l "f oriunin would 
4nt*aB*winR»ivJ»n'i. Ttii' ninoi I'f tbn binhro- 
Mln UtltMi ■tM.uliI ).•■ t).ir.k<ir at thn bottom 
ttiMM Um b'l; UlMf from lirftlfin uiiwanla.— W. J. 
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I by Dm uiiJinatlf,!! rjf ■ 
'•tin u M^-loiI 'iff by tbi 



tho jiiiraojy. The latter should be buQt on a tube 
lit cither brown paper or thin ebonite ; this ahould 
lie toatpncd lintily to the two diacs at each end. 
Tho brass tube should slide out smoothly. — W. J. 

LiMCiSTEK. 

[5:!0J:i,]— Umellelit for the Lnntern.— You 
cannot do what you waut without a train of wheots. 
and then there ia the anaayauce of the clogging of 
the wheels with lime duat. Better use the two 
bevel wheela with a nut outaide for turning, and 
turn, say, one-fourth round erery ten minutea. I 
have triad all kinds of motion for moving limei, 
but a pair of bevel wheela and the lime holder 
red is the best thing yoa can have. — W. J. 



involves a greater cube quantity than 10(lft.,then 
one dimensmn must be h^ved, or otherwise divided, 
and the neult similarly multiplied," whereoi by 
the triple isdius double slide-rule made by Stanley 
[which amngement was in genera! use yeora before 
Sheppard], ia adapted for cubiu^ quantities to any 
extent, and for solviog questiona of simple and 
donblcmlc-of -Uuee, interest, involution, erolutioii, 
common and hyperbolic logarithms, trigonometiy, 
and such questions ai— 



Li.tCA8TEB. 

[<521()3.]-BDBioe.— I have read the letter of 
"Engiueor. Dewabuty," on p. 334, aud can now 
rejily to hia question on p. 2S7. A greater theo- 
retical power can always be obtained from a com- 
pound than from a single cylinder engine, ail other 
things being etiual. Steam engines ure heat en- 
nnea, and one la more economical than another in 
the proportionofboat-unita passed through it with- 
out loss, oa has beeo eiiiluiued over aud over 
again in this paper. I need not repeat, tor on p. 
3'.i3, reply S-2393, by "Labor Omnik Viueit," he 
will find where he has lost himself.— Ebub. 

[52131.]— Bollor Query.- No doubt, aa " Es- 



, if you SU u boiler with ' 

aa it will bold, and load the valve 
what you would like to work at. and then light the 
fire, and if the valve lifts without the boiler ahot 
ing signs of strain or leak, you may tafely work 
one-tourtli the pressure indicated by the weight i 
the valve." Bui ia it not possible that thia wou 
strain the boiler severely— ui fact, miJco it weak 
after the lusting than it was before, and la tend 
wear it out in a much shorter time thoo usual '■: 
ilx'caisx. 

r'iLiKjA.l—SUde-Bula Poimulse.— Ou p. 2G0 of 
9T4, Mr. F. A. Sheppard hu^iug made free use of 
your ''Replies" columns of corroapoudents for de. 
— -...- "all published works upon the slide rale *' 
of their being "Dverladen with gaugi 
which he states have beeu the chief cuuat 
of tho alide rule not getting iuto more general use, 
aud the hoat of which gauge pointa ho says "hii 
improved double alide-rule for cubing quautitioi 
duea away with, except in the most abstruse cases, 
which seldoDi occur." As I am the author of one 
of the maligned works, I take the liberty of cbal- 
luDKinK the ■oundiioia of Mr. Sbepi«rd ii conclu- 
--' - -id of queationing the utility of his inatru- 
- ' —-Item of working. For the term 
' meaning aimply the multiplier oi 
di'ilauV ii'umbur tor couverting money, weight, oi 
mensuru, iic, at ouo denomiuatiou mto another, 
I ^ being thfl f^mo point for shillings and pence or 
fiiet uiil iucliBB, 11^ tor cwt. aud lb., 144 for 



sioiitii and lyston 
"giiugo point" n 



,)Ut'>r would liBVii tij be heavily toiud to keep in 
ruiud tba gaui^e ixAuts rehitiug to oven the syatem 
if KugliiJi weights and measures alonu, ao writera 
■II anttimetic aiid on Blide-rulc calculations have 









.,J^.^ .iuSMri till" -J**'**-' Imi'f'a**- A 



gnQiiral mluiilations, and, taken for grautud that 

-i.mim''irs would gut oH "by rote," auchaswere 

koly t/i Im otb^M wanted. Aud as for the example 

iviiri by Mr. KlMipi«r>l, viz., to Ihid the diameter ol 

. p'lmii fur diKhargiiiit 'M cubic feet of water per 

lUi'jlu witli cH'xtive lih of bucket etiiul t2U hneal 

-wt in Mine tjitie, lila du'idecimtil rule is not 

oilapti^, and by bin decimal rule and syalem of 

■■■ ikiiig bi sayh : ''An thia quealiuu iuvolvta two 

.,. ralj',i» wu must prejiarc the rule by turning the 

ul.[*r *lido V, aa Vi liruig the line of aquare roots 

- - -.HI tl.'i lit"! "f lengUis,'' aud then, lat, place W 

kwKr hli<bj over let on lower fixed line to 

I ^. W)Mari: inclies aiua of puinp over Hi on 

iir lit':'! line, aii'l^udly, piuct 1 on lower slide 

r -T^t ''■• I'.wer Kie'l lini^ to fiud 4'>'o7 for the 

iKt wi-iar>:'l '>f pump's diamftcr on lower blide 

r .>. Ml It,-- kw^rlixKd liuu : then, Srdly. having 

iiarij roots exoellj^ under the 

ht 

'■^II i.j,it/it t>;b>'.d liu>~-." Aa iu conclusiuD 3ti, 
>t.>rp[.(r'l uyt, " lliui s'jlTiag the qiustiou without 
'_■-■; ..*; -.1 aiiV p»u(K- poii.ta, that is, by common 
kr.'.;.ni'it;': iLitKad of by alidi-rule arithmetic." it 
»„. :/'. '.ii'J-!''j<'Jiig i/iBiiuy of your readers to know, 
Ki,a^ b'it;.;('.^4[i0ii.tsare'tbe 111, '7Sol used by him 
J. i.j -il'-'^Ut.-.ti ; and to compare bis syitem of 
Wrf^J-g-jr-tLtha'-UiUiUy applied to the solution of 
Lkc--: \n-iU-i. on «T«i t£e tingle slide rule ai 
ti. .'Jerljpi by miug the gauge poiut 1~" — ■--- 

SRta^^ '.S'j -ill slide f. apposite 1S3 OD A, 









is then 
a ^anoe from a single i 



. •• ^...1 /!o!i - fc'..^ VJtt ain.£, as ■cnddisz U Soeppaid's OTcnliuThe 



'T— 

ye 



= HDjvery nearly- 



91 X 31 



-E ■l-ll veryoaajrly. 



iglerule 

mfficea for aU colculatione mode on the decimal 
system. I leave your readers to judge of the utility 
of the iuitrumeata thus brought to their notice, and 
the ayatems of working without and with tables of 
gauge paints. — Thoius Dixoh. 

r52166.]— EuBlne Powrer.-I think that if 
"Gossan'' will took again at my answer to the 
above query, he will see that I am right. Let me 
remind "Oossau" that all calculations upon ex- 
pansiens must be reckoned from pure vacuum line, 
or 151b. below atmosphere. In my calculation to 
the above query I took the engine to be a condens- 
ing one, with a back presjure of 31b. in condenser. 
Then 501b. boiler pressure aud 1.51b. atmosphere 
= GuIb,,aQd65Ib.initialgroBS pressure upon piaton, 
cut-off »t half stroke ; so if we divide the length of 
stroke by the point of cut-oS. we shall get the 
number of expausiona in the cylinder: or, 16 -r 8 
= i eipanaionB, and the hyperbolic log. of 2 az- 
panaiona ia -693 -h 1 = l-S^iS: then multi^y 321 
terminal by 1-693 ~ 5-ilb. Butaa theengmeiia 
n on -condensing one, instead of deducliDg 3tb. in 
condenser OS back -preasure, deduct 151b. for re- 
e of atmosphere, 55 - 15 = 40lb. elTectivo 
opreaanre Uiroaghautthe stroke : the hotae- 
willbe 143139 > 192 x V> ^ 33000 = 33-3 
nower. I think tliis will be ^uffideottoshow 
Firer" got a greater average on Joston than 
that stated in boiler.— Fiseb, Dewsbary. 

;52177.J — Ontar Walla of Houn. — This 
[uerist should procure the Building Act. tor the 
tiicknesses vary with the length as well aatha 
height of the waits. For length np to 30ft. and 
not more than 2Sft. high, the party and external 
walls must be — footings 17in., remainder not leH 
than Sjin. ; if longer tbon 30it., then footingi 
...-:_ I .,.■_ i._. — 'ipnioEt story, and SJin. lor top- 
bousa of three stories abore 
than tuft, high and wall not 
longer than 35ft., footings 2iiin.. Iielaw two top- 

' tories 13in., two topmost atones 8iin. If 

longer than 3}ft., then 3oin. f.ratinn, I7tin. 
up to first story, intermediate IJin.. andtopoiaat 
alary Slin. If '- Lea " requires further parttculan 
I would refer him to the Act, or ta B. FletdMr** 
" Textbook," published by Bataford, High Holboot. 

[52180.]— Elect ro-Magneta.— This query can- 
aot be anawered fully without making the eiperi- 
[□ent. You can excite a number oi m&goeta in 
Nries, but it is doubtful whether they would all 
luatsiu the same weight. It would reqoiie rery 
oice colculationa to get the resbtonces, J:;.. so exact 
u to make the magnet at the negative or oui^- >ing 
end the same strength as the pMitive. or end at 
which the current entered. I don't see bow yon 
could regulate the puUbv current from in oocumn- 
Utor.— E. M. F. 

[531HI.] —Balance Gear of Onmicycle.— 
strange that you cannot make out die gear 



E. U. il. 
[52199.1 — Ornamental Flower-pot*. — Hu 

ot '■ SI. W. S." made sume matike ■ What sort 
\ pots does he mean thil thev are monlJeU r Th« 
_sual run of flowerpots ^oniameutjl ■ are thrown on 
tho wheel.— Hasl£y. 

!201.]— DiachajKinr Water from Tanks. 
it impossible to arrange Uie i..tiki io ih.iI their 
I could be altered as Jeaircti. anil me waier run 

one to the other hr grjviiy Lir by a sphom ': 

It the levels connoi be iilremalcly changed, best 
sy would be to put one tiUik higher '>■■■■ the other. 
aud then pump the wiLer I'rom the I jwer when 
wanted in the upper. — F'^-" 



ft«un" f pi 



— Aeonatics.- By ihe 



i^ud^ "pressi:™ <t hjdzo- 

icu Hu. Thiire it al>i an uap.'rtau; danun 
ibseat— vii.. the deEs^ <i merc-.irv. which mar be 
token at 15-(:. The fciiiamenui }.<rmuU for tbe 
ilocity of KOuJiji anv medium is 
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■bsolnta imita. The elajticity of the perfect gai. 
th«l is a gia psrfMtly obeyinK BojleV law, is eqoa] 
to the preuure i! the gas is s perfect coDductor of 



puB from one n 

the case of the . . 

ate heating and cooling duo to leapcctiTo C0Qdea~ 
ntiona and rarefactions take place no nipidly that 
the heat has do time to •eunbly pau from oiii< 
molecule to another, and we have the latter condi- 
tion fulfilled. Therefore- 
I = height of horometer x denaity of mercoTy 



= 73 X 13'G X G 



1-41 



X SSI X 



rf» -000089 X ?a X iJ,' 

the factor H being that duo to the law of Bojle 
Uid ill ^^i ^UB to the law of Charlea. IHridinp 
thj a, and obeerruig that the number T3 cancels 
. out. thereby indicating that the preanire makes iiu 
diiTerence in Uie retail uid takiug the gquare root, 
woget- 

r = 1313U 
which ii latS'Ol metres oi 43aT'94tt. per second. 
The eecood part of this iiueatioD con only lie 
answand approximately. If t danotea tho tensiou 

to which the string is subjected, and m ■' 

imit of lengtb, the numbor of vibratioc 






■v'i 



Lot ; 



and r be the len^^thi of the string, best determined 
by experiment, whea subjected to stretching forceu 
Fi and F, resiMotively. Then ( ii ooual to F, in tht 
flrstcoae and F, in ttie second. Abo since m I = 
»|iP,wehaTe»ii = "j , and we obtain for tho 



vu 



If T, and Fidonot differ much, we may ai 



vr 



Whem e ii the Talocitf of sound, r tLe elasticitj 
and tf the dmisity of the medium In the case of 
pertsct na, that is, a gas strictly obeying Boyle' 
law <and hjdmgan doe* so sensibly) tho elasticity 
it mi ni e rie ally equal to the pressure, as long as the 
tttnparatan remains constant throughout the gas ; 
tnitlnthaeawot a gas subject to rapid altenia- 
timu of Gompnaiion and laiofaction, whereby heat 
If M rapidly erolred and absorbed at every point 
without haTfne time to pass sensibly from one 
particle to another, the elasticity is represented by 
the product of the pressure aod the number 1-41, 
the ratio of Uie two (peciflc beats. In the case before 
ui the ptessure is equal to theproduct of the height of 
the mercnry barometer, the siiedSe graTitr ol 
mer«oiy (13-3), and tlie aecelsrutiondue to grant;; 
hence, « « T3 x 13G x 9S1 x 141 
Mid rf _ -00(1089 X i? X -?' 

Tl> -£13 
the factor ' being the correction for preisuro ac- 
cording to tho law of Boylo, and f^| that for 

temperature by the law of Charles. Dividing c by <f, 
and takkng tbe tijuaro root, ptetcnbly by 
logarithnu, we got, 

T = 131304 cm. 
Or, t = 4;wt-;m feet. 

It wUl be obearrod tlmt before multiplying out the 
common factor 73 cunecls. Wo might Lave ei- 
peftod this, since tliavolooity of souml iu a gaj docs 
not depeud upon the presaurc. (i) The number of 
vibrations pet second executed by a stretched string 
varies as the expression x/ ' ^ ^jj^^o , ;, (he 

tension, and m tho mass per unit of length. Hence 
we must take into couiideratiou tlie change in 
dimonaioa of the string. If / bo tho original Icugfh 
.T.H „ i™ «,» .ncroaso in length produced by a 
lit, then as long as F, and F, 
t very great, the lengths of the itring 






in the first and second cases will be F,,. 
-I- J and F,a -H I, and the ratio of the '"•— 
of unit length in the first case to that in the aecond 
>■ f.' . . »nd consetiuently we haTe foi the ratio 
of the Dumbers of vibration* per second — 



V *, (F.o -I- I) 



It is thus seen that an increase in tension laisea the 
number of vibrations in two ways ; by incniaBdn|( 

length , — XujLA . 

162-271.]— Lover Watoh— I had formed two 
opmians myself as to the prohabla cause of tht 
iito[^ing of the lever watch, but have deteircd 
sendiug a reply, in expectation that the important 
question of Vulcan," would have received the 
consideration it deserved- In this I was rather dis- 
appointed. The siogle reply that appeared in tbt 
next issue was exception to by J. Sumner, who 
states that his experience of hundreds of cases it 
deed against its validity : at the aune time, giving 
it as bis opinion that the fault was to be found in 
the undue largeness of tho balance boles. Huving- 
mysvlf a gnat deal of experience in watch jobbing, 
I must say that I do not consider the reply ofJ, 
Sumner to be at all satisfactory, for it would be 
difficult to reconcile such on explanation with the 
tact that the watch is affected in diSeient positions. 
It is the caae, no doubt, that the guard-pin 
approaches unpleasantly noor the roller, and tor 
this reason 1 would couiuder that a steel guard -pin, 
not being so easily bent, would be more suitable 
than one of brass. The opinion I would offer mv- 
kU, as the moat reasonable one^ is simply that the | 
leTeri* "out of poise," so that m certain positiont 
the balance is encumbarod by having to overcome- 
thaexcessof poiseatovery altematsTibration. When 
the lever is thus unevenly balanced on it* pivote— 
as I have found it to be not unfreqoently — th^ 
watch is atill more liable to be stopped by any 
sudden shock or jerk it may receive, till parhapA 
some time afterwards another jerk may put it 
going again. With this defect the lever watch ii. 
uablo to deoeiva, but when properly finished it 
excels all other kinds, even the chronometer, in 
being able to endure shaking and jolting without 
effect. In the present age of railway tnvelling, 
of coune, such an advantage ia of great account, 
and, therefon.it is that railway watdss are fitted 
with the lever escapement. The next opinion I 
have to offer is, that perhaps the fault lies in the 
fusee getting bound in one ot iti holes when the 
watoh is held in a certain position. Hy •xperienoe 
inducos mo to advise worken to make the (aw» 
ve^ free in its hola^ it Oht •» 



how is one snpposed to adjust on a meridian mazk 
30 or 40 yards off Y Distinct vision may be got by 
sliding ayepiace, but the wires won't be in focus. 
()uaiy. — Would contracting the aperture of objeet- 
glasB by a stop be of any use in getting nd of 
parallax of wiresF-E. M. It. 

[-52207.] — a.S.R. Bnginea. -Another new 
good* engine (like 440) wa* built at Darlington 
this year, and numbered 497, I am told the nlin- 
ders of both these engines arc 17 by 24, and wheali 
6tt. Mr. McDonnell is altering the chimney* of 
the N.E.R. engines to a pattern somewhat after 
the Midland style. They ore also to l>e painted an 
olive brown, with yellow and rod lines. If not so 
"showy," Ihey look handsomer than they used to. 
— MbthOh. 

[.i'i298.]— Bonaen Battery.— 1 notice in hia 
directions for making a bichromate battery " Elec- 
trician " states that the sulphuric acid should be 
placed in the cell with the corliou, and the bichro- 
mate with the zinc. It may ho due to my ignor- 
ance, but I CBitaioly fail to see the use of this com- 
bination. The Inctiromate is only used to prevent 
polarisation by oxidising the hydrogen, which 
being formed at the zinc is evolved at the carbon 

S'Me, and wtiich, unless it is removed, would afFsot 
estrengthof thecurrent. Firstly, by the incsreosed 
resistance, as bubbles of gas are bod conducton : 
secondly, tiecause it sets up an opjiosite electro- 
motive force, tor hydrogen is almoet as oxidisable 
as zinc, and would tond to produce a difference of 
potential which would start a current in the oppo- 
dto direction to the true curraut, and so partially 
neutralise it. Tbe reason bichromate is not plaoad 
in the ooU with the zinc is because it attacks it so 
violently that the plate is very soon eaten away ; 
therefore, in order to obviate this, it is separaud 
from the zinc by a porous cell iu which itis placed, 
together with the carbon, while the zinc is immersw 



ches should 



and not tob« In favour of 



tshola^if 
Id not stop, 

npreNum. __.. . 

id-ihake and aida-ihake 



peiceptil.— 

beoause, on account of the great strain with whicti 
iti* pulled round b; the chain, it requires more 
freedom of movement than if it were turned like 
thaotherwheelsof the train.— Watch Jdboeb. 

r62-2Sl.]-BoilinK Silver Artioloi, ft_. 
Better make them red hot with the blowpipe, and 
then boil them in sulphuiio aoid 1 part and water 
6 parts, iu a copper or atoneware vessel. Farta of 
jewellery, luch as swivels, &c., containing a ■pring, 
should l>e first removed, or the spring wiu be spoiU, 
After boiling, scratch brush them.— J, G, A. 

[.52281 .] — BoillDK Frosted and Ohaaed aUvar 
Artlolea to Whiten Them.— You should boil 
)tution of cyanide of potassium in an earthenware 
pipkin or euamellcd iron saucepan, rinso silver . . 
clean hot water, and dry in sawdust ; keep the 
articles away from soapy water. Try this; "■— ' 

water and dissolve some sal-enixon iu it 
make the articles scalding hot and dip them 



hot I 






. (cr 



potash). I do not know tho proportions, {iutlaaw 
a jeweller cleaning frosted silver in this way, and 
he got splendid results.— QALTiHorLtar. 

[52-281.] — Boiling- Frosted and Chaa«d Sliver 
Ariiclea to Whiten Them.— To H. J. Ss.yeb. 
or inferior silver, may be the 
After cleaning the chain, Ixiil 
well for five minute* in a jeweller^H boiling-pan. 
There is another way. Heat the articles in the 
copper pan referred to, and drop into dilute sul- 



c acid. I have 



iHud both pi 



laUj, but with sterling silver. 1 mav odd eilver 

chains and necklets are made and sold at 2s. tid. 

per ounce, and electro -plated to i^ve tLom a flnisb, 

Eieeiug tliat unmanufactured sterUng silver is worth 

t .is. per ounce. I do not know whether so low 

lality would "bleach" to look well. If 

_ juug Jeweller " has any further difficulty, and 

will ndvcrttso bis address, I shall be pleased to 

-Teleaooplo Field of View.— My 
F.B.A.S." for his replies to my qiieries 
on page 273. To save apace, I curtailed query 
'iTJiH, p. 27i too much. I did not mean to ask 
meUiod of iiudiug diamotcr of field of an "vi'Hn- 
telescope, as I am well enough acquainted with 
that. (Arthur Mee. please notioe.) I wanted merely 
to know (with regard to having a telescope made) 
what data would detennius sue of field F I>e- 
lombre'a formula, given by " F.B.A.3.," tells thii. 
^ " B.. 

. ]— FaoalAdJuatmentofAatroiiotDlaaJ 

rr»iialta.~-IaBimuch as the aitronoinieal transit 
huUiiTrtem ol wire* Ssed in the itallai focua, . 



Of cc 



e,the 



_ the porous pot. Sulphnrio 

acid haa no action on oarboa, and cannot oxidise 
the hydrogen, which oxidation would be effected in 
its poaoge through the bichromate. Therefore, it 
stands to leaaon that the acid fulfils no useful pur- 
whatever, and can be dispensed with if ond 



without the 



£^ 

that ease, ri 



cell, and place both plates b- 

bichromate solution. Of courw, you would haT« 
to remove your zinc plates when not in use ; bat 
yon would have to do the same thiugif you made 
use of the plan as propcaed by '-Electrician." 
What joa had better do is as follow* : I have had 
battsnea in oonstnnt use for months tor lighting 
purposes, and can speak from exparicmce. Make a 
DOlution of biohromate of potash ot the required 
strength, add to it sufficient strong sulphuric add 
to combine with the potash, forming lulphate of 
potash and free chromic acid, whioh is a very 
powerful oxidising substance (or you can use it ia 
the first instance, and in that case yon would not 
follow the latter paxt of the lustructians) . Xaxt 
moke a solution of sulidiuricacid, and, when cold, 
add sufficient sulphate ot soda until a hydrometer 

shows it to be of the sr — '■- *- -- "■- 

bichromate. Then in i _ 
odd and zinc, and in the other the c 
bichromate. If this is dona properly, you will find 
i wiQ transfuse. For 



that very little bichromate v__ 

incandescent lighting, you must couple tbe cells for 
quantity— of course, having dne regard for the 
electromotiTe force required. Two cells, made 
somewliat in this manner, have lighted two 6- candle 
lamps tor some time without recliarging. With 
respect to Fuller's cell, the only one I know is that 
which LS used in the Pott Ollico, and that is simply 
on oidinory two-liquid bichromEite Lattery, the 
outer cell containing the corbou and bichromate, 
and the porous uconeotziucin sulphuric acid and 
water, while at the bottom ot the pot some mer- 
cury is placed to preserve tba amalgamation. This 
can, however, be achieved by other means, and 
ith more advantage, as metallic mercury is expen- 
re. Tbe beat zinc ia cheaper iu the end, as it lasla 
nger. Cast zinc should not be used ; rolled plate* 
e the best.- Whjjam E. Divsos. 
[62299.]- loe and BkatlnK.-The ice should 
certainly always rest on the wati.-r. and on a large 
piece of water it will always do so, eren if the 
water falls in level, except, perhapa, near the 
edges, where it will slope up to the bank. It such 
is the case, it is best lo brook it at the edges, as such 
unaupported ice over a deep edge is most dangerous. 
But if the ice ia level, and the walor cloaa up to it, 
it is certainly best to leave tho edge* whole. I 
know ot no worse phio of *trappiiig than that 
recommended by "T. P." page 283. I tried it 
nyself tor a long while. It throws the stroiu on 
the arch ot the hiot, and is very tiring, beside* 
which, the extension of the *tmp " tote and aft " 
is nutlhematiially against ita holding tbe akate 
tightly to the foot, even it strapped tightly. Than 
is nothing like the liroad toe-strap, with heel-sb^ 
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to Bmly the lolutionsof ferro-ej-ft 
oikI bicLromato of potash to tho printed ]iictUTe 
irith bniahcB, na theeo solutioni cunnat be iHod 
agHiu after s jirint has once been in IheiD. Thee? 
Lut tiro solutiDDs should be allovod to rcmaiu on 
for about a quuTtei of a minute before waahing 
theiD off. Be careful to use a Jiffereut brush for 



. ,r EOarly at 
exactly the ume time, ReiDeinbcr that thn [irmt 
is nof to be washed on coming out of Iho vrinting 
frame ; but the feno-cranideis to be applied before 
vater touches it. The bat light for the dork room 
is the nme a» thftt Uited to tone silver prints by — 
namely, diffused daylight. If any other reader of 
" ours " waiits to Imon anything mora alwut thu. 
I ahoulil be happy to give biiu any further infor- 
mation that I am able.— Machine. 

p23T2.]— Ohemlcal.— Tho predpitate you ob- 
tauiod is moat proliubty oxyclilurido of lead 
(PbCl,-i-PhH,0.). Chloride of lead ia not a very 
Eolublo salt. At 17'T' water diESnlvei 0940 TX-r 
cent. Pure HCl, Snu per i^ent. It is more aolatle 
in hot solntions. Chloride of lime, Ca(ClojCI, dis- 
•olves in about 10 parts of watar : but the coni- 
dercioJ bleicbing powder containa a certain amount 
t>l lima. wUch is insoluble. P>Tm<Ln<;aiiate oii- 
diiKS organic matter more powerfully tliuu bichro- 
mate, which la not ufTected. I.iu salts of iron, the 
action of pennangj.mito ia more powerful. FliD 
latter purtiug with more oxygen. Thu reaction ia 



6FbO -r KaCr,0, = 3Fu20, -r Cr.O, + K,0 
Pemu uguuate — 

IDFeO + ^KMnU, = .)Fe2Uj -?■ ZHuO + ii.,0. 

— WiLLlUI E. D.IWSOS. 

[523M,]— Dynamo,— Thanlu to "W. H, E." 

armature and F.M. I rind i havu the P.M. all 
right. I teated the A, with conipoaa- needle, audit 
gives X. and S. poles iu a liuu with tho bruslivs. 
Tho A, ia simply a li^lit tnmework of iron iriie to 
hold the coila m poaitiou, und screwed up between 
two wood ends on a solid atccl shaft. I have trivd 
the m tchiuu at a little over l,iJUll, tmd I find there 
is mu|{netUiD enough to start itself— only TCiy little 
defliutiou. Will ■■ W. 11. K," kiudly aay if I am 
light iu my dimensions of wire r Auo il my cou- 
uecticiia to the colluctor nnj right, the inuet end of 
one coil aud the outer end of the next, toUowins 
tho dinKtioD of rolatiou ': Uoea it matter which 
way it revoWes, so that I c >unoct the ponitive 
brusli to charge tho F.M, alwnya in one direction^ 
Will !ic kindly say if the fault ij duo to not having 
sufflcibut iron iu the armuturuy I intended to 
build it with aa little iron lu possible. 1 have 
not run the machine ab^ye a niiuuto at once,— 
Pacltv Dy.vuio. 

[32392.] -GraTitatliui,— Then) ia an error in 
the workiug of this problem, due either to the 
qucri't or to Xowtli. When correctly done both 
methods lead to the some result, thus : Space body 
would traverse by its initial Telocity q Ifl) x 4 = 
480ft.: pace due to nravi'-'- 

1A ^' T*L — ->.'kf',ft - ^Uff,.n, 



bolea in casting. The bat should have two bmall 
slots in it to fix cuttcn in, aud one end of it should 
be squared, aud u small hole drilled in it. Then 
bolt motlier pUte behind thit, with another sivollow 
hole sunk in it ; got a bitof pointLKl iron — Jin. or 
I ;,iu. dia. will do -nud acreic it for a good distance 



jSfl-isS 



get another bit, 
r a good distance to nnme tizn as 
screw, tap it, and point opposite ''iid. This outar 
sheatb aboiild be Sijuarwl to 9t a apaniiet same as 
boring-bar. Tlien ]mt o:ie point iuto hole in bar. 
and the other iuto hole in plate, ami screw out 
sheath so as to peaa the cutters to the ji.h, and 
then Cum boriu(;-l)ar. ti<rhteuiu^ it up occuaiounlly 
by screw. The illustration ahowa all clearly it 
Editor earea to put it in.— Oeoiiqj: PinnoE. 

[.>2413.1'a. N. Surlaea,— The loit lot of )<ft. 
aiugles. No. (JliJ-i!71, were started in 13S0, and (<;l 
Oirae out at tho bemnuiug of this year. Since then, 
nouehsTObeen built, f havo no further dimen- 
aiouB of tho coupled eugiufs than cylinders 171 by 
ill, ood coupled wheels Bft, TJin.- JJuiEon. 

[■)24]S.] ' Photo graphlnc In Natural 
ColourB. - A BBriea of these productions was exhi- 
bited at the Royal Society's converaazinue about 
three years ago. The prints are really multi- 
coloured Woodburytypes. The method ia as fol- 
lows :— Several aiuc matrices are made, each con- 
taining a part of the pictore of a unifoim coloui, 
Buch OS a sky, the green foliage of trees, graaa, ^c, 
thi browns of dead leavca, earth, &:c., imd soon. 
The next step is the same aa pursued in chromo- 
lithogrHphicg. The only superiority of these pLoto- 
Fhromograi)hs being that the forms ore an exact 
tpproductiou of Nature coupled with artistic colour- 
ing.- P. WiEO. 

[5'24'iU.] - Chloride of Zinc *ad MauKaneae 
BMtorr.— I do not think it is as cood as when 
charged with sal-ammoniac : it will have lower | 
force aud lower capacity for current, uud will bi of 
DSD only for very amiill currouts.- Siom. ■ 

[oi4;W.l — flI.B. BubIum.— To " HiSiOBUU, 
M!l,M.E."->ro. IS was buUt in IW at Derby, 
and was rebuilt in ISTG. The coupled wheels are 
dft. SJiu. ia diameter, and cylinders 17 by 2). The 
engine hua inside framts to coupled wheels, aud 



[02435.1 — Extraordinary Phenomena. —I 
make the word plural, because evenings and motn- 
iugs for the post seTiinil we^ks the appearance of 
tho sky has continually varied -one evcuing a 
furious red glow, far up towiirda th'i i^jiiitb. and 
beyood tho weet poiut of the horizrm ; next even- 
ing the glow, more of an orange tint, towardi the 
south, and eitendiug a good way eutward; 
another a spreailint; mass of flaming red, behind 
which glowed bright yellow and orange light, just 
as described in a newspaper letter from .4thena the 
same week, perhaps the very same day of the 
mouth. The "sea-green tiut" mentioned by 
"Hammer" was very rcmartatle here [oitreme 
South Lancashire], ao that the crescent moon 
shared it, and caused several of my acquaintanoas 
to revert to our old nursery leceml about " green 
che,jB0.'' But surely '' Nun. Dor." is /»ii«y/i|« 
at ''us" when he aiiggcats that the aceing of 
wonderful colouTB is due to the " colour-bLiudueei " 
of the mn .'-H. O'D. 

[■Wi40.]— Water Power.— A turbine will give 
the power if there is aulHiient water. One horse- 
power requires about 31 cubic feet, or 194 gollont 
of water par minute at 24ft. fall. It would require 
a very extra large apring to give the quantity 
which of running qniotly over a vllltt. wide would 
hava a depth of about Sjin.- J. BeOws. Bolfiat. 

[52442.] — Complanentary Oolotira la 
Polarlaoope. -Most, if not all, the teitbooka posl 
over thia with " of course." I will eudenvour to 
make it plain with tho aid of a diagni :i. A is the 
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itside to leadiUb'. It is i.tatiouod at Sheffield. 
133, a single cugiue, wis built by Stepbeusim, 1S52. 
There were a engines of the class: Nos. I3u— 13li. 
1^ was renumbered at No. 4, aud most of the 
others are on "A" list. They have 6ft. Siri. whe( 
and cylinders were (when the euginr "" " 

II-, 1,.. -M Tt- ,.-,,<, vdl,n,T> 1,1 1^7., n 



the othci 



heiuht of the bodv after 4g< 
aeOiod, wo get time the bi 



- lilt) 
10 hy 22. It wua rebuilt iu 1»7j, and possibly 
larger cylinders were put in. 142 and H5 were 4- 
ooiiplcd(leMilci--;.tr..iliiia \y:"w. aid« tinka, built 
at Derby iu la7-> for Metropolitan tralB..', fur which 
they are fitted with coiideusere. They liavs 
5ft. tiin. coupled wlicok, and cyhndcrs li hy 24. 
They are in moat reapecls like 12.i2 -I'iSl class (by 
Xeiisou and Co.}, but the latter havs covered-in 
cabs. I liave the dimensions of 12.')2 class, which, 
if "'Historian" likes, I can five. I believe 142 
doss ore same, lin is a lift, Hui. single eugiuu, re- 
built 1S75. It wasstationedatl/iucJitter for many 
years : but I do not know where it is now. 1 have 
no further particulars of thia eugintf. 120 is (i>c 
was) also a single engine at Dirruiagham ; but I 
have not heard anything of it for «ome time. The 
Midland single engini'd, as origiually built, had 
Itiiu., and lUliu. by 22iii. cylinders at lint, and the 
later classes (;tl and !>7 chases) lUS by 24. In a 
Uick volume, Mr. Strettou stutud that three had 
been rebuilt with 17 by 24 cyliuilers. I do not 
kuow which ; posidbly Mr. Strettou will oblige with 
the numl>ers. Mr. JViliiuou has rebuilt several with 
large boilers, and they now are iiilcudid engines. 
I Iwlieve. wheu riibudt. tlie trailiua wheels had 

onal weight put unto tliem. Canwiyoi.e say 

ler Mr. Johnson has put lorgi^r cylinders into 
lOM rebuilt -e.R., :«. 3G, S-'i. 24, L'T- WO, ie.f 
lie weight of the original l<tU class (StephcHsou's) 
as:-Leading wheels 10 t:iui, driving wlieels 
! ton llcwt., troiliug wheels 5 tons 17cwt.. tutal 
I t<nis.— Mptcau. 
1^21115.! —TTxtr.iordlnary Phanomenoa. — 

« iLL^iji t. DaWsOb. ,i.-fr.»™,t .logreos of degrees of density. Tlie rays 

— - (wheu setting or riimgl striking 



— -. , — .. would reach 225ft. 

There wculd theu be left -2.'isec., iu which it would 
fall Ift., making actual height 224ft. as before. — 
Wm. Johs Gsbv, Newcastle -on -TyiK-. 

[o239a,] Zlno o( Battery .—There could only 
one of two things result from gilding ; either tlie 
due wiuld he protected from action, in wliich ease 
it would be usHcss : or its cmaumptiou would bo 
greatly uicreased in puro waate. The effect of 
amal^ imntion is altogetlicr different : il protects 
the :!iuc, and also increusca its E.M.F. -Siqua. 

[5-2:ia4,j— BI 
yon ;vould c-i-ver the zinc witf 
sodu d.jes not act, and, tliereforc, the solution boiug 
onubl.i to attack the pluto, you would get no current 
w]ia1i:vi.r. A patimt was taken out some Lime as'i 
for gilding iinc plates, but as they afterwarfa 
amalgaiuiitcd them, it only liail the cff.^ct of 
rcm-vjig (he gold and It^aviug a simple mercury 
ftmnljjoniated iiuic. Timdonot wantlo Drcventthe 
acti'iii, but waste ; because tho more it it attached, I 
the givifer the curreut. If you get pore zinc you ; 
wilt fliid that they will be more durable. It is the 



f.-)2lll.]— OheBplAthe— How would this do? 
Fustiu your headatock uu to bed, get two angle- 
plat' p with holes jin. or sn dia. boreiL smoothly iu 
them at the height you want your centres to be, bolt 
tieauglc-plateson tobcd, oFiiateaohsideofhead- 
ttock, nod pass the b«l tlirough holes in plates and 



plane of vihratiou of tiiu b''am of light on 
emergence from the first Nicjl ; B C repreaenl* 
thetwopUiiea into nhich thi^i is divided by the 
double refracting selcuite, tbe Vibrations in B being 
mtirdp.t more than in CI, and consequently a por- 
,tiou buhiud; D is the p!:ine of 

roused Xicol, anl the ilottol lines 

iniiirute how tho light in tho two plan-" of the 
seienite impinges upon the Sicol. The'e rays 
enter the second N'icol pri-m at right angles te 
each other, and consequcntlv ire again one retarded 
more than the other during their pas'ago nnl 
resilutiou into a single plane. If tbo beaiu B 
again is most retarded, n's have a double retarla- 
tion while the prisms are crossed, but wheuD is 
rotited to m, and the prism ^^ are miide parallel, the 
plane B is neces-arily on the other sde .>f tbe 
plane of vibration of the NicoL : therefore th« 
liglit travels mora quickly in it, iiod C becomes the 
more retarded beam. Tim- tLe diflereuee in the 
p),»ii> of vibration is iu one ctae au addition of 
retardation, and in the other difference of retarda- 
tioua. If Uio thickness of the Aim of saleuita i' 
such that the d ubied retiir'ution ia half a wa*«- 
Iwigth of red, then the reil is eitiuguished, aud the 
complementary colours remain. Uiiou rotating 
the prismi, tbe rotirdotions being mutually cor- 
rective to a certain extent, il". have a sh irter total 
retardati'H, consequently the shor'er wives will 
now interfere, und ih- lnii<:er red remn'u. I have 
siipiKiBed tbe whole effect pr 'diicedbytheaujlyFing 
pr'sm, whereas it ia really tbe effect of onolyserand 
p-dori«er cimhiiied. I think, liowe'er, anyone who 
has masterel thus much «i'l '.rxva no dilflinilty iu 
apulying the principle ti> the resolutiou of the 
pnla:iscr instead of the aimlyrier, and so c:>n]pre- 
bcuding tbi whole. I may a* well aid that the 
beuutifiil co'ours visible by lyjta'ised light ore not 

Sire, but alvays more or le-s mixed.— Edwci 
orjtM. 

[52143.]- Overwolkad Brain. -I do notjire- 
scnbe for " B. M.," I only make some suggeationB. 
Wo all receive the aeveut!i-d.iy ivst aa abteasing 
for body and miud, aud -ihu on tho score of 
economy. Why not acord Bie sime rest to the 
stimiachV The fast day need not be on Friilay, 
but according to circumstances. An old-faahionsd 
thinker advises a bread- and -uheese dinner once 4 
week as an adjunct to goiidhuidtb: hut thiswonld 
not give the stomach rest. When we feel ill wB 
s«ul for those nasty bilious pills or castor oil, that 
always have a sickeniug re.icli'm. By proctisiDg 
total abstinence from all diet, wfi con ripidly 
reduce the bile to submission, and act as luture 
intends. Supper is an abuiuiuable institution to 



ilreaii 



md I 



degrees of refraction, 
vapour di-ipcrT;ng the rays (us tWo'^S^ ' \»i9in) 
cause the colours to «ppeur at ,,,,«;i»3 'U-tnuc-;- 
from each other. — ELECniictTt, ^' ■ 



lonouredint&BbreachthaJiuljicrvduce. lamrather 
inclined to think, theu, tliav a fist d*y ia of more 
benefit than our modern (iargautiiAa are inclined to 
I admit.— FiDDLKn. 

[.Villi.] - BlBCtrio Curren.t..--^'--"';:^^™^ 
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■'.it-:: . B<;t W-vraix* «« PsUay.-U U.i« 
;;rrj\ m^^ wk ?.-_»• ■>■,«. .-.j tu/t* »i* qojte 
;An.lA. If.-; •?.* lirvr; itii ;.-..i>7 is *■ lit*, uid ; 
if.- t/Mj, -jai'i^ «tr:;« *'/w; i,i/,, inrf*. ^AKfull; 
e-AvMi .K U.,/.CMM Ml *«/, ^j-jf^ ; ii»il it on tb« 
'^itm 'rf Ik* y.i.Kj If ■' 



:/.:. !.'.]n 1:r 



,1 ly,!*j W* 



! E.O tr'.ullc at 



». tatjr* r^- 
U<i.. I., u. ti-^iy l-tw^h tM f;|..»ri. M.'l V* 

Kliii«. ■(„,„( lhn,*furf-,( (l„ XWiOiTn-irtw). 
JH.1. I. w.,liM I* Ji .: I./II. II )^ Uri, wtiuU^ -,( 

lll|«,-. .,r |ff.,i,Kht If. Ui» n,«j,tfy, u,4 h J*. '«• 
<ir Ihn rhmL liiijvrftiiiit ^tf iUiwlrtttinv U,i ru* '.f th* 
DiKRDiHw. Ilm iiKliirn '.f Ifart inMntti/A lUn i.rA 
"IV^r, liui n>rnri<iiin tn it maj Ih f',ui»l rnrlAM 
111 till, wturk <.f lUi'MKl Ty«lM 'rii '"rbfl M'.^a " fa. 
W'>lk|>iiiMlJy ill thn Ilnlikli MiMnMin tAUurr, ;t 

?L<l'r ."'"^"■""'- ■'■'"■ '■'''■'t "«» i' i" tl- 
HilJWi UiiM'uni ; it i> Hi.T«f..r.i i-™Mo Unit ti.U 
Mrtlciiliua r>.ii<i-r»iiiK it may U ohuiwl t).rr.ii|{l' 
II«ti.,nni,,_»ii/,. JI. U.N.-iiiiKU. 

[■V!i;>|.| . .ButAhor'B loa Boom.-- MaJci & 
•kolHim (if ilml :«ii. i«iiuir", «( any illnanirir.iia, 
with iliHir not ^w llian faiu. Iroiii \oAbm\, tho ti.p 
hi<-itim1hiK)ii<rtiiaii<l<i.<r, 111 Imvii ithuii for Uii 
Iti rtuiiiibrr at ti-ji i>ii a nhclf, IniTlUK ■!«(:<> ■>■■ 
nniiid lanw willi lllli'l nbiiiit lin. all niimil, ami 
iHlii' fn<ui mxav ItwIlliB iiu-ll<il Uw-wiOer tu Ixittom. 
iTw r.ii> IM may \» niul<>, liut iiiurt At wiill. A 
•Bull h.<lii at li>]i In iIi-iiii«Hk hir Triitiktiim. All 
fulr* auJ h<(tk<iii nuijr Iw amlcliuil UaiiiK. uxl Hllnl 
Inwithauy iuiii>iiiniluriiDa iBiitrnal, u Twyiliy 
M«JuM, Fiijr, ff 11, nirh ■« builiirn uk<, or |>[iv- 
Jrn:,! .■'lauMal, ilii> \\A h iuji Ihf Iwiit. Thero iniist 
■U-' '.V 111 ,«:l. t nt Nji,.,i, for Ki'Hins riil nf f.'ii- 
d: : *.-.'. » .-. r : it lu-jtt Iv trii)<Tiil. to im^vut tin- 
;. : : ..-. ;■:: li-n^v.wjr al*,.. -Ami.. 

.■;»■■'.'- Shaft JouruAL.^A mla (ilvon liy 
/a.-. H.ani- » ■■ l>;vi.l* thp iiumlwi TO.iX") by tlie 
Tei.v:;y l* th» naifikv of tlw brariuti in fc*t pm 
~-A-M. Thf t{'.i.'ttri:: will btithpnunilMTof pouDila 



.'ji"-' '— X:*et«9ph«r=s.— Tb« h-.-let an cti 
F*ri»r* ii jU«K-_-:tT ttian* ir-.-c^h the h.'le* u 

— ?. A 7. Sl>TVTT 



'.<ir w.fta n.M. .■, ji. btl'ji ; aiAiqeb we h*Te ; 
Kw.tr^. w* aJwtji L'.klH ltd [lu;:*; iaoa e&QTM. 



'.f kmfiitg MU '.D ).ull*yi. Il''th your 
'I .iiiRi nf«r tr, th.: aame f|*fect_Tiz., th« ihafti are 
ti'.t CxM panllhl V. wJi otlm. Tlia rautdy ii, 
firtt jRft diat ttic iihafti an lanl ; if, aftor dcna); so, 
t)..; Ulti atill haT4 k t^irleuey to ran olt. moTS 
tb-;ri.furtLia apart at that «D(I wtiich the belt hai 
i> leu'lKocy b, nu tn.-W. J, 

r.V.fl'Ji.J— Bait Working off poller. — The 
piill»yi may not be is line, or the shafta may be 
uiiiijT^I, i>rthey nay bo neamr to each other at ooe 
eiiil Ihaii tlis other. To jaovu if the pullcyi are in 
line, lake a itring and holil one ead at tho ride of 
tho pulley no a* to crou its diameter aa near the 
eeiitro u powiibbi, while your Bulntant holdi the 
otlmr niid arme* tho other pulley. It the atring ii 
tiiilit Rii'l the ahafte are in line, the atrinR ought to 
If it ouly 



oiivh bbUi 






touchea one odRa of each wheel, it ahows the ahatta 
nni not iiaTallel. 'llio oame effect will bo caused it 
tho ahafts are out of UtoI. Try a apirit level oii 
oach ahatt. LBatlT. your pulley ou^ht to be (in. 
' ijilier in the coutni ut tho rim. riung gradually 
puin each edge. FroveU. — Vf. W. 



ll'il.|--Cro«» Bplta.— To ITJV'at (In old s^v- 
. „. "Tlirra ia iiuthing like li>uthei,'' a 41m. 
leather belt will do better than a liiii. cottnn odp. 
. ipedally if en>aacd. Da cantul not to bare any 
lumpa at fasteuinfr, bat butt enJi of belt, and do 
ut allow poinia of faitouen to come through. 



. bnt at present there is n> d iwct 
>;i.iBiicE of iaeb a combination. Sptegele ^oi ■ i 

; limilarmmpionndtofeiTo-manganeae. ODlysite> 
I mti^ le^ manganeaa, and may poosibly Ik a donUt 
•s/tedf of inm and mangaiicee. Soma :i^aA 
r^^aid the combined rarbon in wbite iron. ton. 
Jcc, ai a aolution of tlie carbon in tlie iron— La, it 
ii (imply diuolnd in the iron, and no thoial 
v^mbinatioD. In the Beasemer proceaa, il MH 
6itViA in thii mnntiy, the whole of the caibca. M 
w'.Il ai the Un, ia remOTed during the hitv. iii 
Spiegel or ferro ia added at end to give ^vai 
amt-nnt of C to the ateel. without wEichlwoJt 
hft nnwotkable. The cart>oi> and man ganoe {rob- 
ably alio act together to rsdnce any amall ubm^ 
of oxide of iron farmed to metallic iroa ■|B^ 
which, if preeent, dertroya tte malleabilET oi fc 
-„i It {. „ ■' 



alloy, or by combinins chemically with ttetnta, 
ia not determined. Uan^anese ja alao aaid to na- 
Tent honeycomb, and Hive lounddr fiwtt. Ikt 



[52478.]— WhttawaahljiK.— Common jd 
_ .lived in water till of the couBiat«Doe of jdh 
cold; but being made by tha glua mainit 
from rafnie matter, can ba bought chHW ttM 
made on a amall acalc. About a bowlfiUB md 
to a bucketful of colour waah. — H. J. Sim. 
[aZ4Tfl.J— WhltewMhiDB. — It ia aarfr »<■ 
lade by boiling cattingB of ekina, &c., M;cb ma 
•e glue, if you prefer. The quantity tamdim 
ow thick yon want the w&ah. To maktfc^itirrr 
..'bititlff in nleutv of tvater : tmur off thento. and 



rhiting up to a 
-- - kettle I 



1 pa*t«. ICwpot 
le fin, ^ wten 



gatiwMfei^tb 
.dcftTXeil 



1= ii* Fcw»r ?,■ i«; 



quantity 
of barley to be (teepeil. iuto which (hoot the 
bailey, and cottt it alout 4in. d**p with water. 
Stivp tV,' houia. Iben dnin the watfroS. and (hivw 
th< barley out on the floor in a level Iwap. about 
1ft. thiok' more or ha*, accoiiling to the temp<ra- 
nuv of the air. Let it be till it bepna to EtoWl 
th*o (pr«ad it out thinner .iK'at rin. thick'. Vittti 
ther^'^tlfS* an ab.^ut Jin. in length f^c**-! '-I ^'s' 
vveiilT. atout 4in. thiok : thia if cilW tursic; t!w 
d.'-::.' Ii ;u :aku>f a few gnist up th«T hiii U- 
f«:l<c Vt dieir ri-oa the dior m-js t* nu=^ 
a^ais. »l!!3 tlf .L.iuA-irw or rl^mule haa ;i?w^ 

uir~ tuJ-E^'-rtis t:= '*'>-.w'ir:o ■ti"~ft"^ 

m'.mLLV* ~ ?-.• S^i::.- A il^ii.:.; ^A 
»: iin wC ijT ia: i::*=s^ »■■■- s-»»* ''' ^ 
; iasi ie * :r.=i A* ±w. Arrirp a "ixf.t jjlisa 



thoroughly melted stir into your whiting aUUne 
'- '-ite, and there you are. About twtij<*Ac' 
■ BufRcient for six balla of whitinK Ort i 
the common nhilewaeh. For fine wta ■■• n* 
ice flour in addition to tha aiza or ^.— Km 

[.52470.]— Xlaetrlc Cloal 

what is eaaier than to connect thi^... 

ilteiy to the braia frame erf the . 

cunai'iocoof jin. flat ebonite Mtbeckck. scar 
< t!ip hammcr-Kttm : to this ebsilte aoe* ■ tUa 
It ilrpiip GiTJiian- silver ••iiring. till >piili| n!* 
ucliiugthe hammiT-item except wkaOtdick 
atrikiag : connect thia aprinf to da naadif 

the bell- nnis ; llii nil I i IflLLliill iiillli— I 

to the negative pole of the batten. No«,«k«^ 
clock-hammrr goes to itiike, it imm aidoHaH 
coutatt witt the UeimaQ-Blvar qnin^llBiB- 
pM in g the electric circuit. A* that ■* 



the clock BtrikK. InS<. 
L«cUnoh< ivlli work admirably. — E. A.BlinL 

Vv:4r:'. — Ele«tTle Clock.— I haTe lai adoA 
gomg for fijirhieen montha tbatftrikHAtha^n 
Pu: It) own beU. and on a xiiigle-attaka tiMot kda 
„. another part ff hOBM. I alao fitladwyjat ■■ 
,^ alirm arraiiftmec; to tinf ribniins daaai Mm 
,~ ft>:: aa;:t« yart of mr^Bse. IW *3a(.B- 





zy:-iisz yzrzAXic and world of science: Nl :-:= 



Dfc. 21, IBM. 



■2-. ■ ~. ... V .- :r'— !?-. -. - L-is . vi liii r-.-. -r=.--i :: •.. -1t i%;t *I;i-. Nrxt c n-ninv v^ ex- I 



CHESS. 




b« 



'-^^'■«'^** '* * « for *>*■ 



-— - jt 



-_ -.-. ,^. - ... T-ij.- .-in- ir-:^ —«.- 1 --7 .::. _r rT*--> Ji^i i «.=... ki ■ xj^rrisi-ra: ? I: | 
1 - _ :. =t-- s--^.-i iii-^-.c:.- -JT--^- ->- --»• ^-tC jnljc*-: :rTi-.=.T::: irs-Ji :•.» . 

:--z - '". =-_ 1 - ^- ■» ~^ i r -- "-^ =»**- .ri'-ii . — laboratory -or Ironvorka. — WiU i 



PBOBLEM DCCTLXn.— Bt C. P-xs l. 









I 



T ... . 



liiTT -S*-:t:3n* of Iro-irork.— i^u: t.i. -.r 







: 4 







-.'WW 



^ * - -^ 





.•T*V*" 



? 
##^#1* 







;■-■>». 












^"-5 






»:-.-».s .: -^JL :..ii.- ^/t- 



^.. . . ^~-^. _i. i"" r_-_-.-.-.i. --l-r. '-il- *■--■■ - - " • "■ -.^t— 5'i-ikr-. ri^ -'Vi 2." ,7 v. 



-- -■ " , ' .^jr ■ '^'.OiMT.- T-.1:. 









.. :it•^ - 






« 



;vr ^/j? 



■. .A 












bC 11 



* • - 



:. -if 






:ii-" 



." «. . ^. 



-^ .■.•^r --..1^ ju" ;•-— . 1- -.? J ..ii:l^ a*:;- :lt 

ILr-.i.--- —I ^ -— i :•? -J.' -; ^-^r-- - . -:i •-•:-■- —-^r—. .- ii-.> ii.^ rri.>-i. »-r 

*^^^~— ^^ — ■ * * r r 

- -"I-- - -1- "-1- :.— ■- :•- -\ -?ji:::»ri;i;: B:^sy jfaciiin* — <'»s 

- =j-c_i - ."■■-^~ ^^-- — !:-*.£- li- s.:- -T iii u •; f.-r k •.-^"- s*-".:! .: ^in-* 



53: -Tiiy r3 S?l- 



... . k •a ''t 



I. P K: f 



NOTICES TO CORRESPOXDE!STS. 











.--:.-_ ^.-9 i-LTZ^.^. : : :. -. .rr-ei *-.:na>: : ^;.:t-_ riivji. y:*..-. E. .- 



■-:.■*-'» B. K-V4 *i 1'.*. Kt-Q t P-B 4 




- - ■ -. t i i-.r=.--A -t— ^. K -■ -> :.-..rT :. tli purpMe. 

W^..:- =:.* i: jl*.r LkT* p'^r«d P-K 5. 
>:i.l r.-K r: r P-w i "■ juil b« better. 



■» — ! ■ -. . - 



-=(•_-:) 

i :- " . z. 1— iz_f ' . .. • ■.»..- .1- :-•■:-. 'r ^\*1::* bjLs now a fine gMM. 

-: .:-.wn..L' :. u-t ti i - :-:—*= •_=:!? wiTT-lriij:::. : ::.r : '-.r:^ "vr :..-.,' a z^i F.-K B «.£ u ^rTfos^x 

•'■-•■-■■ ... - r.:--^- •. j» 3_^i — tI:.:*! ^.ii ^r"T«rr ?»rr jitt* i>:-.irt*te-rr5ult?. --■'•"..■ '." r : *i*' V^ •"■ ^.^'- ***o through. 

-^•— ' _ _ . -. - • ■ -^ :i. .;-.- -_—: ^^ '^ " '^^ ' -' li V^-" ■'«,-.";'■« '• ' ' '-.■^-r-T: •■.■ •'■ - -"•■ -:■>'- v'-"' -.-^"^".'^"•^-a w.tt the u : :t* i* i-- ^ 

'■-'-- -T"- — '■ ■• -.- i. •- ».--:• 7 i-Ti, ;. ......... ..- - . * .. .. -...--* ,",""" Tt*. - :_: ~r?" .:-*iai1-= ia '.he way of ib^ datnbl- 









■.■•;* . 1 - ^>r r 1 3" -■ i? ' a-* 



-.---• ITM t- 



..-" t" ..r-_ -.--:" 1 - .- :iT LiIt.-*^;.. i -r-Tl .: > k:..:- T.,? . "^^I^ Dr*««iinr for LAwn.— Instead of rr 

> . -. -k- - -----i:. z." ^ -■.".s^i-tI -k-^:. , ...ii .: >:.:.5 . l j ir.fc -,:■..:. : : :t ?*::.«: - ...5*":._^".". «atl-? niAnui* evorv fall. as:3 

•'-*«• • r- --1.1.^ .- .:• _^ .1- T-5«l, -xLiJ. :.? :«;»: : ?:rt.. i? :--.:.:..*.... ^i: . ^ ii, ;!■:*; her. as in th<> Ti«n»1 riis< 



»- . 



i ■ 



../ 




": ^ - . — ^ - --. ^.-. -X --^^:.. _^:__j —1.:* T-r ::-=r :? :: ..:.:*-? :,.!.* >. ... *w a: the taU; of two bushels of bSt- 

U' y^\- _- -,-:':■ '-..v.—'.:': :*>-:=ii.r.:-'-.- rr:r r.:: I-^a-ic.- ./ v: - j.-..--..:: :-r i :v. aud give it a thorourfi rsk- 
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such shoulder as that of a tenon that may 
need to be so pared, and, of course, tho 
same is true of the mortise, of which the 
ends (across the grain) are always cut with 
a ohuel. If proof is further needed, let 
fluoh mortise be carefully marked on 
both sides, but cut right through from one 
aide only. The chances are that it will be 
foond to have been cut too long on the 
farther side of the stuff from this drawing 
in of tiio chisel. The section will be that of 
A, ¥ig, 14. Of course, therefore, the safe 
plan when, a mortise must be cut only from 
one side is to out it more like B, and to pare 
it bade carefully at the finish. Whenever 
possible, however, a mortise should always 
oe 6at from both sides—half through from 
eadh ; but the same tendency of course pre- 
■vailfl, the result being shown in C, and here 
tlie foulty work will not be visible in the 
least when the tenon is in its place. The 
joint will appear <^uite dose nttine and 
neat, but it is evident that it will have 
little stoeng^h, as the component parts 
are only in contact just at the two surfaces, 
the rest being quite hollow. The best way 
to begin a mortise is shown at D. It should 
beoommenced by cutting out wedge-shaped 
diips from the middle, cutting each side by 
toms, and it will be found in many cases 
easier to take out the main part of the chips 
witii tiie bevel of the chisel downwards. 
Eadi chip is thus heaved by pressing on the 
bevd as the fulcrum, and the mortise is 
gradoally lengthened each way. After the 
main part of the wood has been removed, 
tiie Mok of the chisd is used next the 
shoulders, as already stated, care being 
taken, as the work approaches completion, 
that the hole is not imdercut, but that the 
mortise, when finished, shall have four 
pwfectly fiat walls, the sides as free, 
also, as possible, from loose fibres. 

Only one more cause of failure need be 
mentioned, and that is the bruising of the 
fibres on the surface of the board at the ends 
of the mortise by using a blunt chisel. It 
is mainly avoided by commencing in tho 
middle, as just explained, but chicfiy by 
using a keen chisel to finish with. It is 
true that the work may be, and very 
generally is, planed over again after the 
mortise has been cut; but that is an 
operation quite as well avoided, as it is 
seldom allowed for in squaring up the piece 
at the commencement. In soft wood, 
especially where the fibres are loosely 
compacted, they will bruise, and start 
up considerably if struck with a blunt 
tool, and often come completdy away, 
leaving a depression that cannot be 
effiu)ea without deeply planing the sur- 
face. All such acddents are fatal to dose 
joints, and betoken either want of skill, or, 
which is even more common, want of care 
on the part of the workman. The siir- 
face of the bench, too, is often terribly 
knocked about and untrue ; and when a bit 
of dean soft wood is laid upon it, and then 
mortised or otherwise worked upon by a 
chisd struck by a mallet, it takes the im- 
pression of these bruises and incqiialities. 
But diips, and possibly unnoticed tacks, 
are the main enemies to neatness which arc 
to be dreaded. By way of an example of 
more difiBcult fitting, it sometimes happens 
that the mortise is cut in a piece of hexagonal 
form, or other section of that nature, and 
that a rail has to be fitted in which the 
shoulders of the tenon must be so made as 
to embrace the jxarts about the mortise. 
Fig. 15, A and B, represents such. The 
shoulders a, h are speciuily difficult to pare, 
owing to the angular direction of the grain, 
as the natural way of cutting such a surface 
smoothlv would be to work from a; to 2^ of 
G, and this cannot be done in this case. It 
may be pared with a chisd more readily 
when laid down on its side, as at D, the 
ohisd cutting perpendicularly ; but the 
angles frequently prohibit the chisd from 



cutting into them dosely. Still, there is 
no hdp for it, and there is no job which 
requires a sharper tool deftly managed. 
AVhen the work is small, the finest saw, 
used carefully, may suffice mthout any sub- 
sequent paring, and is the safer tool to use. 
When however, the parts are to be con- 
structed of wood of more than usually 
curled grain, it may suffice to cut a recess 
into what I may call the standard, to receive 
the hexagonal rail itsdf beyond its tenon, 
Fig. 16, A, B, and C, where the mortise 
is shown quite black, and the recess is 
shaded. Neatly done, the effect is the same 
as when the shoulders are cut, as in the 
previous case ; but allowance must be made 
m the length of the rail, or it will, of course, 
be too diort when fitted into its place. 
The first plan, even if well done, is not so 
strong as the second, and in -an out-door 
job where exposed the latter would be far 
less liable to admit rain to injure the tenon ; 
but there are many cases in which the same 
kind of fitting is needed where a plan 
similar to that first described is essential. 
Of all simple jobs a half -lap joint again is 
apparently one of the simplest, yet is one 
very often badly made. Each of the pieces 
has three surfaces in contact — viz., the broad 
face A of Fig. IT, the side a d, the front a 6, 
corresponding to similar ones on B, to 
which it is supposed to be necessary to attach 
it at right angles. As a joint it has no 
strength, however well made ; but it is of 
very nrequent use in stuff of all sizes, and is 
used not only to join one piece at right angles 

ior at some intermediate angle) to another, 
mt also to join them lengthwise. Tlie line 
a b must be accurately scribed with the help 
of a square, and, with the same appliance, 
the line answering to c(/ of B must be 
marked round three sides of each piece. 
Then, with a marking gauge, ef and its 
counterpart, which, together, determine the 
plane of the part A, is set off, and this line 
is carried along the end g h» On white wood, 
a finely-pointed (or finely edtjvd) pencil will 
make a better Hue. Xow, it is here that 
amateurs are apt to be lazy. They mark 
perhaps a 6, saw down a shoulder, with no 
further guide line, and holding a broad 
chisel at the end, hit it with a mallet, and 
off goes the whole cheek piece, leaving pos- 
sibly a fairly true face, and more generally 
a very wwtrue one — so untrue frequently 
that no subsequent paring will correct it. 
But as it will be much concealed from view 
it is allowed to pass muster, and a nice 
botched job it makes. 

Now, supposing this, intended as it often 
is, to be a glued joint, the great object to be 
aimed at is to make each face as levd and 
true as possible, so as to provide plenty of 
surface contact. We may, in this way even 
make the half -lap joint strong enough. 
Hence it is essentially necessary to scribe 
all lines with accuracy, and then to cut 
predsely up to them. The cutting across 
the grain will, of course, be done by tho 
tenon saw, which will be carried down to the 
lino gauged to show the line r.f marking tho 
position of the half-thickucss of tho stuff. 
Then the work should be stood end up in the 
vice, and tho cheek-piece c/irc;fully removed, 
leaving the surface, if i)ossible, so fiat and 
true as not to need subsequent dressing with 
the chisel. A nimdl hantl saw will do this 
best, its teeth set out only just so far as to 
prevent the blade from binding in 
the cut. A saw kno\\'n as a panel 
saw will do this nicely; a large hand- saw 
ivith much set is far more difficult to use. 
Every tendency to encroach on the guide- 
lines, so as to undercut the work like D of 
this Kg., must Ix) avoided and resisted to 
the utmost, because if the cut once takes 
that direction it will end too <lcep, making 
a misfit that cannot bo rectified. The main 
secrets, it will be seen, of nuiking close 
joints are, first, to mark every line with 
I care; secondly, to cut accurately \i\y to them. 



but not to efface them ; and, tinr^l 
have saws and chisels in perfect cjfc 
does not take long to learn to do 6: j 
but the second and third reqiiire urA 
good deal of practioc, but a patietc 
mination to succeed, and never « 
account to slur over or huny the jot ! 
ever imimportant it may appear to be. 

0.1 J 



ELSCTBO-KAOHBTS. 

By J- T. Spkague. 

THERE is still some oonfosioa 
meaning of the '* strength of si 
and the various terms, "magKiit 
ment," ** free magnetism," "magni 
and ** lifting power." It is not ii 
deal with these subjects here, except x^ 
as is necessary to explain the 
electro-magnets, bnt it is eesentiiltti 
clear the distinction between 
strength and liffdnff power. 

1. The strength of a pole is meM&kkJ 
the field it can set np ; by the attncpj 
repellent force it can exert i^ka 
magnet, and the unit strength of pori 
which at one centimetre distanoe 
similar and equal pole "with a foroe di 
dyne. 

2. Now the'essential feature of: 
is its equal opposite dnalism : '-z 
magnet there are equal X. and S 
present ; in every magnet there £2 
N. and S. end, and in some sense » 5) 
S. pole; but it by no means ioILt 
the two ends of, say, a bar mazsr: 
stitutc two poles 0/ equal gtren^itl.. ::] 
pole may be stronger than the otis 
withstanding the equal opp>s:j 
netism. 

'6. Taking a bar magnet, e-^usL;] 
netised throiughout, and haris; 
opposite N. ana 8. poles, either eni 
capable of lifting a fixed weight -415 
let tho bar be turned into a horse-i£: 
it will no longer lift only the ira£t::7| 
its two i>ole8, but several times tSi 
Lifting power, therefore, dependi :i:v 
thing besides " magnetic stKnit 
depends upon the arrangement ::^-i 
or really upon how much oi *^' 
magnetic force is concentrate t: 
armature by which the bftiii*>*'j 
exerted. Figs. 1 and 2 will e^*^- 





relations. Fig. 1 is a bar of^ 
helix over its whole length, ^J 
magnetism throughout, and ^^ 
equal N. and S. poles. Now, :*^ 
that pole N. can nold up loz. *^^ 
such a current passes as 8^trf^j^ 
§§ 1 5, we can make it hold a ff^ i 
with the samo current by adffltf ^^ 
iron to the S. end. We csn do *^» 



we have increased ,the magn^ ^^ 
the system. Fig. * 2 repiessats d*^ 
attained in a different way, thil ^V% 
longer core to the same* l«3ix. -^ 
have no longer equal magnetism tb^ 
tho core ; we have equal N. aadS-B"?'? 
truly; but the midcUe or neutnlp*?* , 
magnet would no longer best tbe»* 
the bar, but brought oaa^^t^Vf 
the N. end ; therefore, thsX. V^^l 
stronger than the 8. pole, sad wrf ^ 
greater weight, because tiie li«» ^ "l 
netic force are of neoeni^ »«« ^ 
trated at that end. 

4. The action of the mmn. ,^i 
that of the straight hv, ib tetf ^"^ 
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li.(. k'v. T'. turn th': i.'.Tli'.ii -.f 
iii'I wtii'J, Ihi Jh>[. of thiT conn':':! 
"I'lI'J li'- a tr<i<ilil(:w>inr- j'll' ti<r m 
|-i.iiri|r n ii.ijjje ot iihiirVlni 
UV» i,H tin: I'li'la l/j brinff th< 
>.i wiUi ttiQ Intho rentnv. Tin 
I, ih-^ft:!-, wmUt: m-.thiluur 
^f'',/ •iii:<ilfir, i:hc'kin(( witri i 
;,l um,.l-l Uum tiriK: tf, lime. 
■ M *-, f;t -,F. tl.-; tiimo-l <■«■) f-f tJift 
./ iv. JuiKi f'lf ymir klhii, «(^ 
,w;.y ^,r. I.vlii.. Atiini<^'(l 
'.(.».''. l,.i(iiri'.tnri-«'NtiiiJ, 



iritl'i' 



.:-) ■. 



i.'l. .-.I.-I luict ltl< 



Tip rnoiI.rHl'.Iy tight into the i-ounlcreunli ends 

bl the 'THIlk llXl«. 

V'li thu troaille Iflr get a pif'Ce ol Jin. j 
tiiliiitr; 4 ft. loni;. Hml cithvr vkim in the lathe, ,. 
till: Ihi; ends toutuirlir-dKentGt intothcbairingg 
HOA for th'rir reception ; (rrindinjf l-oth bar Mml 
b'nnnfc tnffi.'tlicr with a little Gnn emery and oil 
lit IheflniHh will facilitate the easy motion of the 
Irtr. Wewantt". ' " 



way*. 

nwth'Hl <it Aifinis fi. Turn two metal riogg, 
lin. in the hole, tin. long by jin. thick, or 
Himply two piuf:! tin. long, cut from Jin. gas- 
iiif.1', will annwcr the purpose safficienlly wull, 
luiuiwiiiif thera roItaM tap a Jin. set scrvw, 
liy mlii' h !'• h'tid them in puaitiun on tlie bar. 
I'rilt tw'i h'ib.'M in each liearing for wood Krews, 
hlip lb'; li-iiriiigii fiver tho cnii ol the bur, and 
Hr ri'W in ]''•^ili'lrJ nn Htandardfl, Fig, 5-3. 

Now, ti-nijifrrwrilj tlipiiing; one of the rnd 
iHiirirjim '>fl, Inku ftiit the bai again, and fit to it 
tl.'i inrrii^rN fiir Ihn tri-adle lioard.* Cart an' 
ini li b<.l<' Ihriiugh the bfuwel of theiic, and they j 

igbt uviT the jin. gaa tutw 

wi'.N'.iii niu'ji iiunK. ^^^ti miut cut a key-way 
\»ii,i\i\»»r \\u. v'An \ij I'Jn di'ep, and make 
k' ] 4 to •: •iiv'i'iiA : aluu flulD un the truadlc-bur. 



I'rillbcsiJcs a couple of hoici f..r w.-a] <,,,■ 
for lixing the tnadlc board ; the,, ifV ,„, ^ 
repU-cb<.rpcrm«nentljMn botrinfe's. ^ T^t^, 
piece of board Kft. 6in. l.j- <in b-p li^^ 
ejrew in phce. The tread&, now lompirt,; t 
till' appianincc of Fig. 5(5. vvmp.e... t 

llnve the Ponnfcting rod forgerj to dimcnfi^i 
,l-ij!. ■>_.]. Kig up a chain and whsi-T if vr 
Iirefer « : but the rod ia ea.ier made. «,'d an'^e 
lugh. Loop tho rod into a *in »,■.. >., ■ 

, the t«^d5e board, haTiog a " w Jh- 

between the nut and the wood {Fig. 6»<' 

tte may now conaider the uutuij' l«'»n. i. 
finished. The chucks we p4f "r to re^-^ a 
disiuM in a chapUr Sev.t., 



'pecia 






For driving, get a piece of leather be'*ii-~ »• , 
jaddler-j, j,n. or lin. wide, bv 8fl. Oin ■;n.r X 
fHWenattheend, with a common i:^nd t-- 

ip from one speed to another is not » cfie 

I having to al^er tlTe lenXf'S^-V.'^SX^ 
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«vat, the udjiiHtmilit can he effected in a. lew 
■Monda Lv rcmovinc the •creiv from ono pair of 
hole* to th' other {Ytg. 59). 

A toul nuk is a ruin'cniont acceuory to a lathe. 
Prepare two itripa of trood 4ft. long by lio. by 
Sin., und icrpw Uicui to four vcrticut strips Gin. 
by lin. by Jin., the lover ends of vhiuh are to 
be KTCWiiI to the bar at tho back (Fig. GO] . A 
tool board .tliHt 4ft. by 9 by Jin. screwed on the 
top odgos of the atandltda roceivea the toold and 
oddi and enda of material wMch wo have it 
when wurlcini; ut the lathe. 

In counting tho I'ost, let it be notod that prices 
will vary, iind the fin>erit'aco of no two permins 
will hi' cx.'ictly iiliko. But the figures we ' 
will be found -ipproximatuly correct. 

The CRtnli ia the most eipen8i\'e item. 
piKe of IJin. round bar iron, 4ft, long, will 
weigh IGjlb.. which, at l)d. per Ih., will coat a 
couple of xUillingii. A smith will forge it for 3s. 
Then poppet, mandrels, Bcraws,bolta,doud centres 
for (Yunk, nuta, ahould not coat more than oa. 
Another Is. Gil. will pay for the three cast-iioa 
w:i9hi>rj and ti;<:htenlng nuts, and the atrap at 3d. 
pel- foot will run to it. id. The bit of timber 
fui tool 1io:ird. r;ii.'k, and treadle, about a ahilling. 
Oiii tulinij It 4d. per foot. Is. 4d. : totai 16a. Id. 

Thia auppoaos [hat every little bit ot wood and 
metal bim to be liought ; but odds and enda ot 
wrouq:hl bar nnd atripa of wood may often be 
had tor the ashing, and woato material may often 
be iitiliaod, so that if we put the t^oat of tbei 
miscellBneoiis items at Ids., wo shall not be out 



BWIFT AVD SON'S POCKBT 
KICROSCOPE.* 

MESSilS. aWllT AXD HOS have added a 
atand to their (Brown's) Pocket Micro- 
jcopii (Fijp. 1 and 2), which is one of the 
amalleat mitroacupea made having any preten- 
aioiiH to be u aTvicoable inatrument, and not a 
mere toy. As now modified, it appears to be the 
moat comp lute really "I'ocket" miuioacope yet 
indued, Itia furnished with lin., ]in., and Jin. 
dry objuclivoe, and ]'«in. immemion, three eve- 

Eiecca, avhrumatit condenacr with rotating diao 
aving three diaphragms, cpntiol stop, and 
radial aluts, together with polariser, aoalyaer, 
adjustableconuivomlrror In gimbal fitting; the 
whole (withglasa slips], pockmg in n mahogany 
boi 4iin. by 3iin. Vy 1^7^ 

The atandatd eonsitta of a conical pillar, to the 
tower end of which three rods are screwed 
raJially, having milled heada at the outer enda, 
and forming a tripod foot : the upper end has a 
cradle-joint carrying a dovetail alide-aocket, in 
which tiEs a corresponding slide at the back of 
the body-tube. The microscope can be inclined 
on the citulle-joint as re<]uired. The slides, 
which can be of the usual sue, st« held on ths 
•tage by • spring .cylinder -dip, having two 
lUml projecting pina, which elide in right and 

* /•BFMlBarallfknsceskalaaslstr- 



left bayonet slots; the clip can be raisod by the 
pina and keyed in the bayonet slots by a slight lateral 
turn when tho slides are bein; put in or removed. 
Tho coatee adjustment is effected bv sliding the 
body-tube ; tho fine adjustment by 'moving the 
draw-tube in or out-apian which la fir more 
convenient in practice than wu should hiivo 
anticipated. Ive have found no diflicultj- in 
focussing the jth objective in this manner, either 
with the microscope on its tripod and the light 
reflected from the mirror, or bv pointing the 
body-tube directly to the aky ; and, doubtless, 
with a little practice, tho ]\,th could be used with 
the like facility. By the addition of adajitera, 
the objectives could, of tourw, be used on (ull- 
aize microaeopos. Tho three high powyrs are 
proi-ided with correction -adjustment. Wr> 
understand that thu microacope was constructed 
whoUv by Mr. Uanael Swift. (Fig. 1, half-ecile ; 
Fig. 2, two-flfthi scale.) 



THE STNAKO: HOT KADE AND 

HOW USED-X." 

By SSLiKO B. Bottom. 

; 21. rjlHK ncit pattern to be made is that of 

A. the alaiularii, whith Bupporta the 

driving wheel. This should be made out ot jin. 

stuff, a piece of which ajin. long by 'liin. widi- 

muit be cut to the ahnpe ahown at A, Fi^. 17 



Fin. 17 




(one quarter tho real size}. In order not to split 
tho top while boring the hole, it ia as well to 
bora the hole (which should be (in. in diameter] 
before ahaping the piece. For the same reason, 
tho piece marked C, which ahould be {in. thii'k 
and lin. diameter when finished, should be i;lii>-l 
to tho centre of the top end at the piece A, tiiiJ 
the whole bored (by meon^ ot a brace and sUiirp 
lin. centre bit] before trimming up to ahiijii;. 
From tho same Jin. stuff, ^Qotliei piece, tigurel 
at B, is cnt out, being km. wide at the top, 
sloping sradually, and b©C(,,jiJo« wider to aloul 
baU iu length (if) when i^ ^up^ sharply curve 



t) a width of 4in. The length of this pioce 
should be .iin., and it i.t to be glued and dowdled 
to the centre ot tho piece A, close against the 
boss L', as shown at li. A small piece ( must . 
now bi' glued and dowelled to the edge ot th« 
curved tianj^e. so as to mnka it flush with the 
front A. When this has been smoothed and 
poliahed with paraOin, the patterns are ready for 
thi; toundr}'. The three holes ahowo at if may 
bi' bored in the caatings. 

The CuUnn. 
) 'li. The pattern! may now be acnt to Uu 
fuundry, with tho following inatiuctiona : First, 
the armature ahould he carefully annealed, so as 
to constitute a malleable iron aitl'ing ; second, two 
lec^ ahould be cast from the pattern shown at 
Fig. 15. and these also must be carefully 
annealed, and be mode aa soft as possible ; third, 
tho standard (Fig. IT, B] vrill be better if left 
pretty hard, aa in thia way it will retain auffi- 
cient magnetism to atari the machine without 
advcntitioua aid. Particular ttrosa must he laid 
on the importance of the iron in the amature 
and leg.', being vrry > /', aince much of the 
efficiency of the dvnnmo will depend on this 
point [see ^0). ^^ hen tho caatinga return from 
the foundry, their degree ot hardneas may be 
tested by tr^'ing with a rather coarae file- If 
tlie file 'bites easily, the iron is fairly soft; 
if it slips over without flling, it is alto- 
gether too hard. (This docs not apply 
to the standard, which may be left quite 
hard without any detriment to the machine.) 
The armature must now be cleaned and trued up. 
If the stadont be the happy poaaeanor of a lathe, 
this will not prove a dilhcult job ; if otherwise, 
he may. by direful filing, remove any inegu- 
laritica', an^ siiuorc up thi.' ends. These must be 
made quite true : otherwise it will bo impoanble 
t'l centre the armature ao as to rotate it between 
the poles of magnet. Tho thin central portion 
shown at a. Pig. 1 1, and there marked 2i, must 
have ita edges rounded, ao aa not to cut the wire, 
which will have to be wound round it, No trouble 
ahoidd be sparpd to gtt the armature as trul^ 
cylindrical as possible ; as care expended at Uu* 
portion ot tho procesa will render the remainder 
uf the work verr much coaicr, and more sattlfoc- 
tory. The atmatiiro having been thus rendered 
true, the legs will demand our attention. Having 
gone over the surface with a bustard file to re- 
move any irregularities, the curved channels, 
shown at A and B, Fig. 15, must be carefully 
cteaneil out. Perhaps the quickest way to 
do thia, and to clean the armature at 
he same time, ia to lay the two piece^ 
channels iippermoet, on a table, putting 
a little fine sand nnd water in the channels, ana 
then to work the armature up and down tho 
channels, first in one and then in the othsr, 
alternating also the sides of the armature, until 
the channeb, as well aa the external surfiuMi 
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Ec Eclipse ; Oc OconltoUon ; Tr Tranait of SateUito ; g 
B BMppeiLraiice ; I InvTees ; E Esreas. Tha prmtinK of a 

io tho horUon. 



)r bj Jupiter's prozimitj 



ia about w tavonrahly pUccd tor the observer si* 
bo well can bo. Ilu great angukr diameter 
'(49'6' on Jnniurj lit, incrennngbr the ITth to 
43') nwdars him oness^ object, evea in the most 
moaantte telescope. 

The retrograde pkth thoe indicuted lies vholly 
in that Toid region of Cancer t« the West of tlie 
Fnusepo and the cluster of principal stars in that 
Constellation. 

Is visible dnrins all the worldng hours of the 
night, und continues to present an all-repaying 
BpSctaele to thu observer. He is now slowly 
recading, though, from the Earth, and tua 
diameter diminishes from IS" on January 1st to 
17-r by the end of tho month. 




■ Hence it vill be eiien tbat Satum atarta from 
« point about 3° to the west of ( Tauri, and 
describes a short rotrogivde arc in tha ConstulL)- 
tion to which tliat star bcLonge. 

I* an Evening Star during the whole of January, 
and may be diacemcd with the naked eye <Jo(o 
to tlto horizon immediately after annset, on olesr : 
__. — 'omrda the end ot the .Uonth. Ati 
gota^u is bat poKir pl*oBd, ia- ' 



deed, lor the observer. Her angular 
increases vorr slowly from 1I'2~ on January lit 
to 13-4" by tie 31it. She it perceptibly gibbons 
in the telescope. 
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11 


21 24-9 


16 


21 4S-2 


21 


22 ISl 


2S 


22 36-4 


31 


22 69-a 



20 26-2 

18 18-6 

19 17-9 
14 56-7 
12 43-G 
10 13-1 

7 56-0 



Hence it will seen that Venus will start from 
Capricomus, across which conatallation she will 
bSiVcI until tha 16th, when she will enter 
Aquoriaa. Sho will not have entirely crossed 
Aquarius by tho Slst. Sho will be rather mure 
than 1' South of tho 4th mag. Star X Aquarii 
on tho 28th. 

Shining as ti. 7— )<Ch mag. Star, ii practically 
visiblo all night Ioqk. An -ephemoris tor 
inten-als of 10 days will suffice for the compara- 
tively saiflU number of obsorvcra who will care to 



21 61-3 



From which it will bo seen that Ceres is in 
Taurus, to the North of the Uyadcs, in a part of 
tho sky dcatUuto of stars visible to Olo naked eye. 

Comes into Opposition to the Bun on January 
41h, shining as a reddish 8th mag. Star, and may 
bo seen during tho chief waiUnig hours of the 
night. 
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Right 
Ascenwon. 


North. 


Souths. 


1 
11 

21 
31 


h. m. 
6 66-0 
46-2 
6 38-S 
6 34-0 


40-6 

1 41-6 

3 4-7 

4 41-6 


h. m. 

12 10-7 p.ni. 
11 22-T „ 
10 361 „ 

» 61-9 „ 



Juno thua travels backwards in Uie Conatolla- 
tion Monoceroa, across part of tlie Uilky Way. 



n until next month ; but 

VoptWM 



I occasion, he shines only as a 7 — ^th mag. 
■tor, and ia singularly destitute of intereat aa a 
iiloacopic object: only the largest inatroments 
K'ing compehint to raise a perceptible disc on 
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16 35-4 


7 42-7 „ 
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3 6-G 


16 3S-0 


7 22-9 ;, 
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16 34-B 


7 3-1 „ 


26 


3 5-3 


16 349 


6 43-4 „ 


31 


3 6-3 


16 86-2 


6 28-7 „ 



a Ario^ 



This short path lies in that very barren region 
in the Eastern port of Arias. 

ahootlug Star» 
Slay be espedaUv lookad out for on tho Nights 
from tlie lat to the Sid, and again on those in- 
cluded between the 16th and the 19th. 
ar«anirtoli Mean Tima ot Soathlhf of 
SlBhtean of the Prinolpftl Flzad Btftra 
on tb* Kisht of JMLaafT- lat, 1884. 

Southa. 
Star. h. m. s. 

Andromeda 5 19 I8'24p.ni. 

Oaseiopdw 6 60 46-03 „ 

tJCeti 5 64 34-67 „ 

., 6 33 61-64 „ 
.. 7 17 I4-I0 „ 
,, 8 12 39-86 „ 

„rerBei 8 32 27-63 „ 

- Bridani 9 8 G4-S6 „ 

Aldebaran 9 46 28-10 „ 

Capella 10 24 13-90 „ 

Iii«l 10 25 3-38 „ 

lUporis 10 43 SS-42 „ 

uUnimia 11 4 62-71 „ 

.. 11-48 63-02 „ 
.. 11 65 62-96 ,, 
.. 12 42 66-19 „ 

PrdCyon 12 48 6640 „ 

Pollux 12 63 64-42 „ 

Were tho atara absolutely and rigidly "filed," 
nv given one would South 3m. On-91a. (or 
:ij'91 seconds) sooner every day. This ia ao 
. (.'IT approximately true with a large proportion 
uf uiem, that wa ma^ aaaume it to be accnrat«ly 
10 : and to find tha tune of the Meridian Passage 
Lt (Greenwich ot cither of tho Slars in the abov^ 
List for any other night in January vre have 
only to multipW 235-91 seconds by uie number 
of days which have elapsed since the beginning 
tha month (I'.s., by tho day of tho month— 1), 
and snbtiact the reault from the time given m 
JUT table. For example : .\t what hour will 
Siriua South at Greccwicih an. tt& tis^sS. >ft. 

\4%tii..\VV». -^ 



1. o*j«a. ^.^:tt-^■''™>" ^ 
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M the Gretmirich Mean Time of Southing of 
Siiini cm January Uth. This nally em 'O&i. 
from the actual icatant ol Traniit — a qnantitj 
vUcb no meau-timo clock ia able to indicate. In 
tiM oaae ot Folarit, or any toletalily cloae cdr- 
campolar ritx, the error would be slightly 
gtwAer; although eren in that rau abundlntiy 
anffident accuracy would he attained toi obtain- 
Mean Time from the Star's titmeit. 

We may, however, further wish to ascertain 
the Local Mean Time of Tranait ol one ol the 
absTe itars, and thia we may do by subtracting 
S'BfiMl. from the time given in our table for 
•vary hour of Longitude (and pioportional parta 
fee minutei and Mconda when our Station is to 
the Wett ol Oreenwioh, and adding that quan- 
tity when our Longitude ia Eait). Thus: At 
wut time will Capella South at Pennmce on the 
nwht ol January latf Peniance is 22m. 128. 
Weft ol Greenwich; so we my 60m. : I2-2m. 
: : 9-SI66 : what we sbaU find to be SGfis. 
FMuance being "West ol Greenwich, we must, 
•ooording to the precept, subtract this from the 
giw time.and say IDh. 21m. I3-90b. — 3-66a. 
K lOh. 24m. 10'2Ss., — the instant a cloch set to 
FHUanoe Mean Time should marlc wh<n Capella 
iaon the Meridian ol that place. 



loM the eprin^g is flzed. BpeaUng of springing, 
1 may aj that it should always be flzed under 
the autes by the side of walls where stop flash- 
inn are used (of courte the thick put C goes 



FBACnCAI VOTES OV PLUKBIK6.- 

IZZXVUL-LXZZIZ.- 

Br p. J. Datim, HJU^.S.P., Ac. 

[OmtiHUtd/nm p.335.) 

Outton with Sprinvlnr- 

ri uuS kind of gutter is shown at diagram 411, 

X. and is simply a piece of feathered edg< 

atnS nailed on, as shown at S F, an enlan^ 

Tiaw ol which is shown at diagram 422. The 




fte- t^l 






tilt the bottom cf 






tin. thick at the thickest part, fathered off to 
nothing. It should be nailed about 4in. from 
the bottom ol the gutter, and carried straight 
pait the drip, then aloped down to meet the 
— 'ging lor the gutter betow. The angles 
a be pK^ierly mitred, and left quite smooth 

'When such gutters ore to be put in, take the 
bevel of the rool from D to £, diagram 111, and 
work your lead to this angle, which of coniso is 
not h^I the work a« a square corner. Having 
worked the lead to the shape, put the gutter into 
it* plaj;:?. Now take a piece ot quartering, and 
plaM it on the aide ot tho lead and the bottom 
of the springing, as from CJ to S; then Imeel 
upon it, and br«»k it into the springing, which 
is done by pulling the lend square up ngautst the 
quorteriog, end pashine it hack " 

Eging. After this l- '■ 
m of the springing, aod middling abarp ot 
the am*. If the spiinging is properly nailed on, 
thjj will hold the lead down. 

Sometimes it happens that tho gutter Lis to be 
made with a square aide, and the springing 
nailed on at the edge, as at ST, diagram 42i. 
When such i« the case, the end of the gutter is 
worked up iqnarc, and then on the splay, as 
at F £. I may here remark that in nearlv 
all case*, when ilating over the ends of 
•nrrei and lidca of lead gutten (-avts. 
that ipringinK. kb illustrated at diagram, ii 

anired for tilting the bottom course ol slates : 
i this should aliraya be looked after by the 
plumber, because aa « rule he is always on the j ob 
Mftira tfaealater, who cannot make good work un- 




J^.4ZZ. 



the wall, and to keeps the walls dry ; but when 
soakers are used, then such qiringing is not 
required. 

8MMt Outtara. 
These are illustrated at diagram 424. 
simply a gutter formed up the roof by the side of 
the wall, as at A B, and diagram 424. The 
general plan is to make them about 21in. wide, 
and in such a manner that a welt may be totmod 
on the lead na at F, diagiain 424. Ifiia prevent* 
water from running back under the alatet ; bat 
core must be taken that the under lead of the 
gutter is not too wide, otherwise the slater will 
drive his nails through the lead, and here wiU be 
a chance of leakage. Of course the secret gutter 
alatea should go up to the wall ; but in this 
diagram tbey are kept back to show the lead. I 
have laid secret gutters exactly as shown in this 
diagram; but (Qch gutten wore 12in. wide, and, 
therefore, could hardly be called secret gutters. 
The gutter* refcrrtd to wore made for the sweeps 
to wuk np when their attention was required 
to the chimneys. 

For this, turn back to diagram 415. Here 
a break suitable for ■ square 12in. ventilating l. 
air shaft. On examining this it will be found 
to be useless to attempt to work up the sides, 
simply because vou have not aufficient stuff to do 
so. For oiample, from X to Y, diagram 41li, ia 
6in.,andalsofrom I lo2. From 1 to Y is 12in., 
BO that the two sides alone will take all the stuff, 
leaving nothing for the ends. When such is the 
case, or anything approaching such, do not 
attempt to work it, but cut the two sides or two 



N'eit measure your distance from the end d tb 1 
gntter at Q, to the comer IJ of the bnak, ai 1 
strike thelinelJ. K«xt maMora thelenfJiot I 
the break, a* at E L, and atrilte this lies. In | 
allow room for the gutter to f{o in eaaily. lb j 
loadwork of the break or opening should be jit 
larger than the break. Next measure like widk 
ii. Uie break as from R to E and L to F (Ht. 
407},orasfromMloL,and Jto I (Fig.423),ul | 
net these lines out npon the lead, aa at PLI ' 
{Fig. 408), but see that they are put to the ssas 
onglo oa Uie lead aa they are in the woik. 

Here are the lines of y onr break. Now mu- 
eure the stond-np lines aa at P O, H N, aj 
H Q, diagram 408, and ah^e the line is tk 
leodasshown. Then chalk outuvri bets tM 
lines the comer lines, S Jand TL, u Aownl; 
the dotted line*. Be anre and mask tha 
rounded, as though with the compaMH itnKk 
front the intersecting line at Elasd 11, » 
that you may have enough Btolt to drive bad isb 
the oomeTS, so that the corns may be n 
proper thicknesa. A good plmnbei wiU Tok 
a lot of the stall from tba oamen into the Intk, 




/V- '^^^ 



work tbeaa two comera up ; that is A ul B 

diagram 407. Having these comers woAcd s^ 

pull up the sidaa of the hraak ; but ia idi% 



round the lines L K, F E 



1 IJ. Ip 




F<g.4Zi 



ends and solder a pieco in and up the ai^le. But 
suppose your break to bo, say, 3ft. long by, 
say, llin. wide, or something of this sort, as 
illuitnited at M V, ke., diagram 422. Here you 
have plenty ot stuff, and to spare. For the 
marking out, turn to diagrams 407 and 408. 
9uppo«e that YOU bava Un«& oa!ti ^ u&«% ^, 
andthaend RU(E^- V)&1, alsn \;b« n^n C'O 



object of this is to gat a line, aa the cl 

St to get rubbed out. Having thia doM, u' 
i sides pulled up aa far as it will allow, tuft 
the gutter on its aide aa at dianam 41G, asif3> 
in a stiffener all round the e&ea of the ImI. 
Xow (see that it does not tomlOe over] get viar 




-^V- ^2€. 



dummy and hwnng atiok 
(.-omerLZ, attheMiMti 
lead into the break an^ 
KForEI. Kmp - •-• 
keeping your 

.\QutB&ea. 'Nf^sn 



and wxwkaw^attht 
na driving yoatvM 
■Bdtowwdi tkapaM 



ENGLISH UECHANIO AND WOBLD 07 SdENOE: No. 079, 



A|>rrt( 



\ f" 



■oue 
■wi 



AjtfirliirR, a = 016 

Will, tti': iiw; ri[ tuiTHctora of vcry short foc.im, 
Ui>-:ir ililfi^'Uiiij in lucal longth vith tho innii.' 
'iiiimHi-i (1>IIlulll^rHilllc. Tbui in thu socond of 
ll.i: ati'ivn iiiinlunstiunii, Ihu fucuR □( an uqui- 
f'^n'svo tliiit would \n aiiout '(I3G, ^ving it 
ilifi'«ii)nnr> or ■i'Ai't at „',„ of tho wliolu focul length. 
It id idwi riTV iIiMmUo that tho corrGcturdshuiilil 
!■' c»rui!iilti'i : but thia MH-'nia icaTcifly poanlili^ 
wiiirii minut<! dilliironcRB ul alwmitiun biivu to bo 
'fiai]/anaiiA. I'nilnhly th<i trililct form h:ui 
Wiin'i wlmntufpui for a Hniirt-IncuB ccmictor, 

'i'hn iiriiUcui iif iHUTi:i;tinK u Binfflo Ions W 
Mnalliir ivimliiiinli"ii »t iwiiiiu Jiitniii'i' from it 
*n:lni> 111 hnvn fiiniiud tho milijoi-t uf mimu i-ono- 
■l^imlniiH- )i«tw«oii >iir Jiilui IlurHcbtJ und Mr. 
U->l(nrii, UN Lbii liltiir fniiu whii-b I bnvo i|ui>tod 
"iiii'liiiii-ri LbiiN : " 'I'hiH iviiBlrui'tion ui'paun 
kli'.if>r IhMii Mr. Iturlrinr'H with nil iiiiMunt iif 
wbiiJi yuii fnviiiiruil ui", thi' 
rif rim i>riKii)i<I Iih'>ih •>' H"' iilijiivl rIbm; I>u1 
• li'ini II IiIkIi mnit'iify'iiK l">wi'r !■ ruiuiniil, ihiii 
I'lSiimiiKi i.r Hill (iH-iiH mid tiHUil jmwi'r IH ivr- 
liiKily >■ K^'iit ii>lv'*iitaKi% <»"1 ■iiilt'it I"' ''uily 
■ ' ' trui'liiiii h.v iiUiiwinn tlio 



. potnih alum, Bodimn Blum, 
rilticr niklt/i or compbunds of illum,aiid diaBolvea it 
in naufiiciciit quantity of wnter to form a cobcvQ' 
Ir.ited solution. TathisheaddBoneicenof alk^ . 
by Ihia nu^na all tho alumina contained in the 
solution ia precipitated as n gelatinoua hydiBted 
iirecipitili! of aluDiina micgliid with impuritieB. 
i'hij procipntc ehould be collected on a Glter, and 
drained and dried. It ia then subjected to a red 
keat, or any higher heat. Ions enough to reduce 
ittoac&lL'inodoxide. The caJcined oxido is then 
washed with water, which will within areryahort 
time, in comporiaon with the old proccn, rcmoTe 
enough of the impurities to leave the alumina miS- 
ciantlypiiTctDhemanuIuctitFodintoaluaiiitiumbi 
the presont well-known proceaaea. The patentee 
however, rocommends Uiat ammonium alum, o 
aluminium sulphate be oaed, and the following 

^roce-'ia employed. In producing the gclatinoi 
ydratcd prodpitato £rom 






n alkali ai 



» >l l< 



ti lh» 1 



KriKKi''!' '^ii'l if ""I')' "■> ultvTHliiin diwlniyi 
lally ri'ililiini Uii> ai'iiilidHrj- ii|hi- 
tiiiiaL lri< (III iiiiiiiiiiuai iiiiju'ovi'uit'n' 
.Iniiitu.N I huvrMbwrilW -. for in itlh< 
>.f lliia B|H'r'triifii H|-|H«ri< In 111 Uiu 
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ill di-iari' 'X'hruiiuil 

*! U... mlilHI"i> <-l Ihn 
ill. Lu'llKioii ^r di<HLn> 
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>. AtallKVvnU. 
Bi'i> «t lhi> llinl 
iiiKlh..«l-rr«. 

Wlii«l [HuflV- 
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miKiit with Ihi- 
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the eolution. The precipitate ia reduced to a 
cah'incil oxide, so ns to drive oS the sulphate of 
Binmoiiiai, which will generally n.-quiro from 
litteen Diiautcs to half an hour. The calcined 
oside thus jiroduced from ammonium alu 
from aluminium eulpbato is ulomiaa sufGciently 
pure tu bo manufiictuied into aluminium by the 
present well-known processes. The proceaa of 
obtaining aluminium patented last year by J. 
}[orris, of I 'dJin^^ton, consists in mixing a solu- 
tion of aluminium chloride with powdered wood 
I'liari'iNil and lanipbbick, then evaporatins until 



ton 






L:klb>. Huriiii; tho evaporation, hytiiorhlotic 
Br-ij is given off. Tlie nieiduo eoosiata of alumina 
intimnhily mixed with charcoal. The balls are 
driiil, then treated with stoam in appropriate 
nvn'U (>ir the purpoae of driving oS all the 
chhirinD, rare being taken to keep the tempera- 
tliro ao hiK4> that the steam is not condensed. 
Thill the li'mlU'Wtuio in raiaod, so that in the 
lUrk thi> luU's am seen to be at low red, and dry 
iiirlHin dioxide is nosaod through. Thia is 
twid li> 1h< n<dneud by tho charcoal to carbon 
iii»iiiiiidi<, wiiii'h then ludiices the alumina to 
itliiminiuni. .Mlhough tho (jnantity of tho 
■*niliiiii{ carlwii inonoxido is in general a good 
iidiraliKn nt Ihi' pmgti'aa of the reduction, it ia 
ii.vi.rIhrleM(iilvi«ihl.i iiot to continue tho heating 
<r Mil' IiiIhm iir viMselii until the evolution of thia 
■im lia* I'luiHod or even nearly ceaacd, aa, in cOD- 
'i'i|iu'ni'i< i>f alight diffuruncas in tho consiatenco 
ir Ihi'lHillH, Hiniiuofthom give up all their carbon 
,ii<.iii<v lliaii tho others. The treatment of the 
irilU with carbon dioxide for tho purpose of the 
mliii'ti'iii huts about 31) boura, when tlie sub- 
laiici'H aru mixed in tho proportions of h parts 
urlHiu 111 1 parts alumina. As Slorris atatea. the 
iiiilal niipiiim us a jwroua, spongy mass. It ia 
I'lH-d fmiii Iha residual alumina and particles of 
liiiii'iialliv fusion and mcchuitiud. treatment, and 
i llu'ii gioured into moulds. 



AH EASY KETHOS OF PE0DVCIN6 
HEGATIVXS FROM PBINTS.' 



jlfbj; making some eulargHmonta 

•ill! very Kmall negativea. 

'I'liellntinuthod tried waa that of magniffing on 
iluFhf'Kl tniuapareney from the amall negative, and 
,i<ii iiinkiiig from tlia tranroorancy a papat nega- 
(II wliieh wan waxed. Thia method, I believe, 
Bx'ititnKlucil by Mr. Valentine Blanchoid. 
lliiwMV->r, 1 waa not satisfied with the result ob- 
'\j prevent the grain of 



tbii luiluT sliowiug in tbe Unuhed proof, 
ti'iiil llii> orclliuiry method of making a amai 
' ilaHriiiK from that ; but tht 



1 lint uf all take a print from the small negative 
iLlliiiiiiiiiiiiHid paper, in the ordinary way, which 
l.iiiniJ and fluid HS usual. I then mount thia 
lilt nil bIom (aoo downwards, with gelatine. 
jH iiii.iiuliiU liriiit ia then placed in front of the 
iiviiiu ■■I' enlarging camem, and on enlaji^ 
rfiliV" V. taken from it. (Uring to the print 
mir ill such clo.te contact with tho gUae, tho ou- 
1,.L iinautivo lines not ahow the B™n of the 
il I ILuil this way of onlarjring to be by far 



■,■.„'',;. li.1 n.^Aiii^vhiS'KiSi™. 



btfoTp tJic Loodev and 



in thia manner, and I have sent two 
the printo from which they were maj 
•pei^ian, as from tbia experiioaiLt I 
satiafactory way of enlacing. 

One thing I hare already diacorered, aita 
that it ia necBBBary to a-void, «• bi Bl^ -~ ' 
having lir-hella interveoing between the ,_ 
glass; for if they come (m. the sky of ttaa.,^ 
print, they will show on the enlftrgod oepbal 



HEW DSnCE IS FHOTOlUIIll 

A^'EW n 
TOT 

&i(.rAn>_.... 

light, like tt« dectzic lidil 

compand with a nomilu 

which the foRnor moat Im mmWI hli 
Tcmlaaitlj bwA. Dr. H. Hauueri has Mu— 
vary iwamona method of rednsiBg tbabMa^a 

any lignt hr pnrdy riMwaimninr' u:_jI 

ana-bait, wne-foiirtha, oi i 

tiaths rf the U^t, ao tbsd-w , 

maoaored. Itoonaut* ia placing in the jA rffiJ 
ny* that tall npoo da acraan a rCTsh a i " ^ '' * 
disc tram which ai« out leirtora that aDow i 
ofthalightto nui thimi^ bni cotcAa 
thenmainder. If the ■maof Om a^kBef illk I 
sectors takm tooathax aq nal 180 daoiBL a»M( I 
ofthali^twilltaiii tw rae p tedwhilsfcsftjM \ 
Exinr&uata Aov Art ft 



will, of ooitsM, da^ ^nb 

amount of light to be cut <rfl. TTTiiall ii Ml si 
to raduca the light to cnui-thbd, aaA ■■!> mstf 
ha« on ongls of 10'. UouhaKter haiaaaBflsgl 
Xi", thehght wiU be rndvMd to OM-tadtud 

Whan two dieca ore flsnploje^ aaeh kaisi 
three aeotonot 60' degieea aat, tt^ffa bs so si^ 
ranged oa the axis as to aiia ■» dsmd rswtf. 
If asingte disc ia einp&]il,ae MH^ndosU 
itbetrue secton, hsi-viiiK a laHM^ittbe 
Hire, but cat as th^t Bia n^ bssBsss tna 
e ecntie towards the cinniMfB^ b a dAok 
tio. Thia maf be ao oIumb OmI As wkmc 



- will bo dSS, S_ .^ . _ 

it be noticed where thi* ehangs ooBot, aal&i ' 
lunt of weakening road by a soak oe Iks dsr 
itself. 



THE E.K.F. AVS SBSZBIAICI Iff 
BUSBSVCELLa 

a time when the work and ci aala wT i. 
battery cells areaobjocts of dispntoMois' 

-' advartiaomeut, any i' ' "■ ' — ^"" 



'Hit^ Miuasirt 



The ikebo- 



paper contributed by Mr. 0. O. Orowec to Tm 

force of cells, „ 

'ory irregnlar ; different fignzea bang ^>B 
by different aathoritiea. Thia mar be DUttTdw 

to the tact that the alf-" ■ ~'— 

atantly changing while t __, 

highestat drat, and foUiiig i . __ 

occordiug to the work the cell ia doing. 

dilferent dsnaities, this may slao aeeOBiittlarjaitcf 

tha irregnlarities mentioned. Tho leaiBtaaoe at fts 



volthasan absolui 



lie DanieU cell, charged with aoltitian. Bl (te 
sulphate, is frequently noed aaa atandaid of ^c- 
"^roowtive foroe ; it ia t&ken aa 1-079 Tolt In Baar 
iipetimenterB, but aome regard it aa -955 voltud 
itill others aa one volt. This ohowa how onceitaiE 
.he volt ia aa practical unit of electromotin foroe. 
The Duneen cell IB charged in a nnmber of diSarmi 
ways, each of which bos it odvaotagea and dii- 
idvantages. Tho two comnioneet wava of ohaigBig 
a to Ull the porous cup with mtric add, ore salatiaa 
if bichromate of potaah in ralphnrie acid. He 
line is put in dilate snlphurio kiad. 

To compare the menta of the two irayB, ons cril 
»aa sot np charged each way, and thaj wen left lo 
'un down on a r-nstanfm ol about 1 ohm. Hv 
dsctomotive force, resistaiKe, and omant wen 
taken at iDlervals. The mathod of obtainiDg the 

ilectromotive force, etc., wai '-«— -Ti 

The cella were left short-iA 

)f I'Da ohm, except wlien d 

A key was inserted inline, whlbbkapttiiaABBft 
cIoBEd, except when depnased, ^^M aikar-*- 



lif^ieA ua UiB 
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« reflector BLuiiled l_ 

liiuitable poTtiou of the cuireot would go thiouRh 
it A high rCHigtance va> also uiierted in the 
lolvuiomelec Hue. The slcarty deflections arc 
CToportioual to tlio current ; bat u it tubei time to 
orinp the ipotto re>t, thohattorjinajiiavechanned 
SDuiiiIerablj when tho ileflectiou is obtained. The 
•lectromotiTe of the coUa beging to ' 



i tho i: 



stopped. The 1 



■WingsQr impulsoa are nino proportional . 

rent, bo to nuUce tlie obBervationi rapidly, betore 
chougee can occur in the cell, the flnt swuibi were 

For a (tandard coll I ueed a Daoiell contaiuine a 
ntorated BclntioD of cogipcr-aulpiate and a aoTu- 
tioa of /ino SQlphalc. preijored by rtiuolving 1 part 
oCzinc aulphate in 10 of water. Pure chemicala 
W«re uaed in Ihia cell. The nine was not amal- 
gkoated. The galvanameter w:ta Bet lo Uiit the 
■landard ceU gave a Bnt awing of lOD, therefere 
•*ch deflection meant -01 of tho atoDdard cell. 

It will be seen from the aboTOthat the deflection 
of the cell cquala tbe ekctromotivo force. Uiat of 
&e ohm eguala the current. The electromotivo 
fctrMi diTided by the current eiiuala the total 
IMtatanco ; aubtincting from thia the external 
naistanee I-OS, we have left the Toaiatance of the 
<tfJI is ohmi. The dimcuaions of the cella were; 
l^aaa jar, liu. din meter, i^in. high : porous cupa, 
Sd. diameler, and zioca, 21in. diiuneter. Tho eal- 
brae were about }in.by Jin. 

. ,\ 

BcDbic inchi .._. ,.j._ 

pcnoua cup r No. 2, li cubic inches 
Bon, prepared by (liaeolving nearly 1 
Blate of lutaeh in lo cubic icchea otvavn. an 
adding 3 cubic inches of Bulphuric acid. Thi 
were amalgamated the day before uaing : tho 

•Ibo weighed, «o that the amount of local' 

OOuld be aaeertained. The cella were left charged 
IJ hour before using. Eilenial — "-■ 




rathe fonnuh 



, K 



1 ohma. The cui- 



H. F. 1 



After working riminutcathe E. M.F. with the 
nitric oddcell WOB I'TO, the current 1-2D. ood the 
« '35 ; with tho chromic solution the E. M, 
J-iO, current -nO, reaiatance '60. At the 
in of one hour, the nitric acid cell gave E. 
"I ; C. 1-23, R -^2 ; the chromic cell, E. M. 
JT. I-1T:L:. -79;It. '43. At the end of fire hoora tho 
nitricaridcBllE«vsE,M.F,l'G5;C. 1*23, R. -2^ : the 
chromic E. M.P. '7(i'; C. -VJ. It, -50. At the end of 
■2a honiB the nitric add had still E. M. F. 1-02 ; C. 
•«3, R ■:£ : hut the chromic ccU had only E. M. F. 
■31; C. -IT, H. '77. The current bore taken wiU 
disaolTo in 1 hour 1 '32 grain 

Zinc WBstsd in nitnc acid cell ia about 30 per 
c«nt. aa much r- -•="—1 

7ina wasted 
M much aa utilised. 

The Hgurea show that although the electromotive 
toice of the cell with tho chromic solution is at 
first higher than with nitric add, it immediately 
(alls for below it. 

Tho nitric acid cell holds its electromotive force 
well until nearly exhausted. With nitric acid the 
ranatance ia leas and tbe current Btrongei 
■teadier tbaa with chromic aolation. 

The nitric add cell ia far superior to the chromic 
M far OS the work ii concerned, and if it were not 
foi tho diaagreeablu and onhealthy fumca it gives 
off, would be used in nearly ~ 



BEDDiiro ur AITS BOLLnra oveb • 

BEDDING in and rolling over patterns in mould- 
ing have each their epccial advDntage. As a 
gUDcral thing, rolled over moulds produce the 
Bmootbeat caatinga, and arc tbe simploat to con- 
atmct, the leveraa being tho case with bedded-in 

.; — . ,,__ .^.. ^not BUccosBfully 

casting bf rolling 



A mouldei 
turn out a good general 
over never noed attempt it by bedding .... ..„« 

writer ia well awaro that there are cnatinga that 
cannot tie oe reliably mode by rolling over aa by 
bedding in, but this fact doea not change the truth 
c* the Btatement mode. It will bo acknowledged 
by all practical mouldera who have had cxpcrieuco 
in both rolling over and bedding in, that to do 
([encral bedding in raquirtB bighoc akilltban roll- 
ini; over. Any shop that doea moat of ita moulding 
by rolling over am get along with len skUled " 

aie bedded in. 

H"hen a moulder ia furnished w 
and floslce, the rei^uiremeuta ai 
maciine labour ; the physical a ' 



uired. Were there 



and better -aldlled tradesmen. 



• »y Taoa. U, TVisi ia .i«irii 



Beea one beddmg ii 
ho flnda rolling ov 
this puzzlea even 
explain. ""' 



foundries of tho cou 
ioson why shops, in makiiig 
adopt similar methods. H 
moet BTcrythiug. .\nothi 
iverything. In many cast 



practical 
„. ..._ „o into many sh 
bcinK bedded in that, a 
aidcred, could .bo better rolled over. Then, again 
ho will find the reverse, there being larj^o eipeusi 
floEka used for moulds that could be made in l< 
time, and with far iess risk by being bedded 
There is no donbt that upon thia point there i 
shopa that ora working in error. Almost eve 
machinery foundry has some jobs that would _. 
better were they bedded in, and some that would be 
better rolled over. 

Sometimes circumstances may bo such . . 

for a pattern being bedded in, when prupaily it 

ahould be rolled over. Thia, however, ia no ti 

for the wide difference in shop practice. 

I have seen practical men who, when luestii 
why they did not bare certain jobs beddet 
would Bay they knew it was "■- — 






t like t 



batd 






which most of tbe work ia bedded in are. oa a clau. 
the dirtiest and uglieat to be found. It is pratically 
impossible to keep them oi cleau and orderly as a 
shoptbatdoes all rolling; over. A forenuu that 
loves Older hales to see lus shop a tumble of boles, 
sand hcapB, and foundry tools. lie may to some 
extent control and keep order, but tn thia there ia a 
limit. It con be carried eo far as to be a source of 
eipenee, rather than of profit. My lot brut 
beiu chiefly to bo employed ivitli tho dirty claaa of 
shopa. It boa often made me feci envious of my 
brolhertrodcamen who work in the clean ihops, to 
think with what comfort they can work; and 1 
would long ago have becuotieof their number weru 
it not for tbu charm that bedded in and heavy 
work bos for mo. There in a faacination abo' ' 
bedding in that many moulders I'ujuy, whtitli 
because it ia so dirty or that it nuibei them CTCcrci 
their bruins more, is for them to say, 

Tho advantage that Iwdding in baa over rollini; 
over, is, in tho fliat place, tho saving of tlaak mak- 
ing: jocond, tho rigidnesa witli which sides and 
bottoms of moulds can bo supporttnl against tha 
strains of high and heavy heatla <it m-tal : third, tho 
aaauranco it presents of mating a niisting tlic 
duplicate of tho pattern in ,)ui]K. Tl.u twisting 
ig that ia given birgc lluKkK in being 
turned over <iften makes it imposbible to nuike 
osliug as true as its jiattem. 
[t IB omnaing to sec how some moiilrlcn who have 
fcrdouo bediUug-iu go about siiih jobs. Xiii 
ry long ago a, moulder who thought himself a 
it-class man started to work under niy auiicr- 
..ion. I gave htm a pattiTn, n-ilh iiistmctious to 
bed it in. He eaid if he bad a flask to roU it over 
. halfthetimc, MyuDBWcrwos. 
that wu did not maku a practico of niaklni; expen- 
sivu flasks that coutd bo saved by bedding in ; 






s only r. 



root a 
umlut the 



pieco to loakc. Ho started at 

* of about two hnurs ho put cju lus cuai. ro- 

rkiug to a moulder, that tiD was not gaiux to 

'kinaahop where tlicy hud to hy upon ibeir 

b allies to make a mould. ']>hg trouble wu-i, he did 

not know how to bed in, n^, ^goU wiUiuitly have 

kept that position oil doyij .J ^oul'll'*^' given liiiu 

tho knowledge which big -" ^Igit pK'tit^'i others 

'■™ra giving him. ^Ql)<^ 

Among moulders who J. tjine »w two plana 



that are often adopteil. One ia to pound down a 
pattern, and the other to tuck it up. This pound- 
ing down husineaa I do not apjirovo of. In tho 
llrtt place, it cuuaca a mould to be the revene of 
what its conditinu should be (a poiat which I have 
prerioualy written upon) ; in the second place it 
ubusca a pattern, and in the third place, although it 
ma3' often be a quick process, it is not by any means 
a mechanical one. 

Any bull head can sledge down, but it requires 
ekilltotuckup. 

There arc alarge number of patterns that can bs 
either sledged dow^ or tucked up : the one shown 
in the tketch being of that class. In aledging 
down such patterns, tbe process is geuenilly toflriS 
dig out a hole and Hit it up with sand nddled through 
the shovel, then sift ou about Jin. thickness of 
facing saU'J ou top of which set too pattern, .ind 
ontopof'this the block, without any regard to 
which way the grain of pattern timber ruita. 

Then aleiigB down tho pattern until about level 
with the sand bed, tliat is providing tlio patterns 
hold together. 

To tuck up such a pattern, tho hole is generiUy 
ilug out .ibout 3in. deeper than the pattern, and 
the pattern ia rested upon four blocks or wedges, 
as at B : or, tbu four bearings may be sand 
mounds : with the hand sand ia tucked under the 
I>attcrn. after which the pattern ia drawn and tbe 
surface of tho mould (elt all over, and any soft 
spots fniuid tilled up. A Ihickneea of about {in. 
fiidiig sand ia then aiftod on the bed, and the pat> 
tern returned, A sledge is then used to knock it 
down about Jin., after which the bides X X, aro 
rammed up, tbe joint scraped olf and tho pattern 
ai^htud tu see if it ia out of wind. Thia completes 
the bedding in. 

While tlua in subatancfi is one proper way to bed 

in. 1 will dwell upou a few details showing different 

ways of bnndliujT such jobs. Some, in tutking up 

sucn jnlia. cajiuclolly il tho boaa is not looking. w\U 

u.'M liU facing saiid'i'or the inside. Uthera will use 

all common heap Hand, and whuu the pattern ia 

drawn they will press fodng sand against tbe 

Mdi'-s: niid lifter aii'tiug lin. thickness, or auch a 

nutter, liver the surface, the pattern is knocked 

down to its bed. S'jme. again, will draw tho pat- 

eni up to MamiuB if all places arc linn and uf an 

'Veu bardnoas. Then) is ii groat dltTerauco iu the 

ibihty of moulders tn make a, linn bed Iho first 

imii. Some will have to draw out a |nttiirD three 

ir fniir times bi^fciro tlioy can get as Urm and re- 

iahle tuck as uth'-Ts can obbtiuby unco drawing out. 

Ikfore going any further thcro are two points 

which I would call ei|<edal attention to. Tho first 

is Ihu rap|iiiig dijwn ot tucked uji patterns. Ilef oro 

a pattern la Urht drawn the [^luding stakes ahould 

bu driven ao a* to be d guide in ahowiug how much 

! pattern ia tn 1m knockeil down. At K, the 

ku ia .fhown driven, having its top oven with tha 

I I'f pattern, tuiro living nnu of theso stakea .it 

h corner. \V)i>iu the pattern is returned it ia 

idily thowD huw much it should bo pounded 

Lvo. I doubt if nne-(oiirth of the mouldon ever 

ke any calcubiliiin n]Hin knorking down a pat- 

n. Some of lliein ]i(iund until llie pattern will 

uci farther, and othera won't impreas it enough. 

cry piece that is bedded in shoiiln huvu a b'mit to 

imprcasion into tlie bed, and the moulder should 

< hia judgment as to what that limit ia. The 

majority of moulders can tell by fccli>i= a moiit'l 

hutherit is toohardortoo soft. This is certainly 

11 accomplishment, but it would bo u butler one to 

now bow and whun they were milking it hard ni 

>{t. The aecond point I would like to call up ii 



moulders h 



it D. Thi 



bis represen 
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r*.> cvwi j'Un Uv>. It inMinplvouttuifr 
»-.t iV.*' %:xw of ih«» mouUU nuil then by 
x.Mr» oi A N\fcr>i. P, ramiii))? up th« cut-out place 
«: :> «;X^ ta^v.j: mm.;. Aftor this cut out anoUier 
^.x- -:..>& UN^. nr.*. ;: u^v aiul «o ou until tho whole 
'wk' .* r»v'.r.*.»v. v,:\ Hiu' plan for hMiv}' work. 
»^.'.v N,.irt ,-T T-sm^rw cannot be^ come at to ram 
•.•".."/x ;-.r » -.:>. taoiuis whilo the )iattern is in place, 
-> A iT^xx; .*v.e w di»lx^pt« as it giree a chance tn niaku 
* iita ♦u.rf**^ wh«ni the }vattem is withdrawn. 
1*1; .'£v dkrt!' r.'.a:*.y Miteni* whoro level beds can be 
*jlakI Ih- jbAKi-: ::: Wvldin^ in, the plain surfaces of 
:>.? pA::rn-.* rv*iiup u^vn the beds, and tho 
i:tv^i:ar fvsrts tviu^ tuokoil up. WHierever a 
',^rt .^v. \>; ojku N* ii«si. it «hould oe. as there is no 
v;iy tl.At a tuc'ulvi bottom can be conbx>lIed and 
rui.'.# K' »luMe. 

Vf jr =:ouIder» will make a level bed. In levelling 
A S>i. ct:^ fcd«\ a« F, should be first leveled up, 
a::?r wbich w: :ho opposite one, T. Then ui»ou 
:. ^ Tjy .'f ("uch and at one end. as seen, set a 
;*kni'.>l s:ra:i:h:*v.o? v^y pAmllel I mean that it 
r::-*: Se . ■ : ". "iie same wivlth at each end, 
z.-c :ir. 43 .".-.:" fiii an,; '^::n. at the other\ The 
>:ri-^".-: iv-pc'< V arid T. vl.^ not require to be 
t^vrju.-!. >ui N =:u*: be if a level bed is wanted. 
>V.:h ^# psnl'.:: ftraifh:ed^\ level across from F 
:. V. ihtf- trv :he level on F ; and if it sliould not 
>; 'tfvf'. =iike :: *c* by ruAiii^ or lowering the end 
*: r. :~-er :«*: the' strii^ht edges by going over 
:;:^n ill tw."^ .r :hwe times if necessarV. Another 
p:-!.: :.- Iw vawbed i* the Isvcl. which in a foundry 
s:;::: p;:s cut :i irxth. The ¥k-ay to test a kvel is 
s.- r.:rt: :i eri f ex <sd. If it shows level one way 
a=.I &:: asj^ii^r. i: 15 cut of truth. The only ¥ray 

;ue »*w:h a level is to turn it end for end, and 
£ 0:e b;:!!:- icand the same distance from the 
c^^^ire riark Mc-h way. 

V. nifj the s%ni{:ht£-dges shown are four wedges. 
rfpTCKntine what should bo sand mounds. The 
zLiiiiie p-Ttioa ci the straight edges should be kept 
clfttf Tiiiril they are levelled up, after which tuck 
unitt them. Levelling straightedges having a 
belling thfir entire length causes a loss of time and 
extra labour. T&e holas seen in the straight edges 
a:** to hang them up by— something tlut is not 
Always doDe. 

The sx hclof seen in the pattern being bedded in. 
ih:w a provision that ou^ht to be allowed in many 
^itcTss to jCive the mouider a chance to tuck thorn 
'z.p.^ A pattern to be used for rolling over work, 
aai :<ce fcr beciing in. should seldom be made 
CTCC tie same jUsT although they generally are. 
A'tuRem :: be bnii^i in should be well braced. 
:e :f g:-:d i:r:ng lumber, for the reason 
iac m panems have to stand more or less 

iCfe p::;:::;!!^.:. azid wiere they are like a hoUow 
b:x r: ii ^ftda iziTOSK^Ie for the moulder to niAke 
ii-» brrxc :f li*"=.:ull u Klid ani reliable as it 
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LIVEBPOOL A8TB 0J0MICAI 
80CIETT. 

THE third meeting of the session was held on 
Monday, 17th Dec., the Bev. T. E. Espin, 
B.A. (vice-president), in the chair. A paper on 
tho proper motion of sunspots was contributed 
by Miss £. Brown. The observations were made 
on 8th Nov. last, by projecting the 8un*s disc on a 
sheet of white paper. Two small spots were first 
visible near the £. limb, followed by a larger one, 
then i ust coming into view. By the time these 
s|)ots had advanced fairly on the disc they formed 
a well-marked group, and it was plainly evident 
that tho two first observed were much nearer to 
each other than to the third ; but, on the 12th Nov. 
the relative position of the three spots was altered, 
the central one having gone backward tiU it was 
about half-way between the other two. This 
seemed clearly to show a retrograde motion in the 
ct^utral spot, and it may be as well to remark that, 
during this time, neither of the 8i>ots exhibited any 
chants of outline, as is so frequently the case. The 
positions and shapes of the spots were illustrated by 
carefully executed diagrams. 

A imjjer byMr. J. E. Gore, F.R.A.S., was read. 
The remarkable variable star x Cygni had lately 
passed through a maximum. The period of its 
variation was not uniform : but, on the whole, the 
observations showed that it had been slowly in- 
creasing. At its brightest it seemed to vary from 
the 4th to the tith mag. : but is usually about 5 
mag. as at the recent maximum. The variable is 
Bayer*s v Cygni, and has been frequently confused 
with 17 CFl.) Cygni, to which Flamsteed affixed the 
letter v. by mistake ; the variable, which is the 
true X. ha\'iug been faint at the time. Bef erring 
to the previous paper, Mr.Espin said, a request was 
received from Mr. Gore in September to observe 
the maximum. The systematic observation had 
been undertaken hy Mr. Gage. The comparison 
stars were 17 Cygm of 5*2 mag., and S Cygni of 4'G 
mag. : but most of the estimations were made from 
17 Cygni. The value of different stations, widely 
apart, was shown from the fact that, while during 
a fortnight the weather was unfavourable at 
Ballisodore, four nights* observations were secured at 
Woft Kirby. There were some discrepancies in the 
resulting magnitudes ; but these were probably due 
to the plan thev adopted of placing the opera glass 
out of tocus, which, in a great degree, eliminated 
the colour. The variable is a fine orange, and he 
found the dilTerence between the brightness in and 
o ut of focus, was about hidf a magnitude for orange 
stars. 

A paper was read by the Bev. S. J. Johnson, 
F.R.A.S., on the *• Afterglow and Aurortc." The 
extraordinary character of the dawn and sunset for 
some ten days previous to the «jth December had 
attracted much attention. The rule had lately 
been that, for an hour after sunset and an hour 
hii jre sunrise, the heavens had been suffused with an 
intensely ruddy vapour, th? illumination being 
often grand, yet no actual aurora had been wit- 
ne«?^d. at any rate in Dorset. The nearest ap- 
pr>ji:h to an aurora was on Saturday, 1st Dec., 
whfu at oh. lorn., a very fine semicircular auroral 
cl 3ui stretched across the sky from a point due N. 
I -J the S.W.. ending in a mass of cloud at a low 
alrituie. After a few minutes the cloud passed 
t--.' war is the E. and died awajr. Iji the'W. there 
was at the time a ruddy cloud indented with dark 
cxger- shaped rifts ; the whole thing had probably 
br^n an edition of what is termed the "after- 
z'.'.'W " referred to by Sir J. Herschel. That it had 
i: :t been auroral was clearly shown by the absence 
:: dickering or streamers. 

Mr. W. £. Jackson wrote that in Constantinople 
:i^y Lad had the most glorious sunsets imaginable. 
JL:'th9 1st Dec., the crescent moon, then a little 
z=.'jZ» than I'S days old, was, in his 4in. refractor, of 
a pale gre^n. and the bright limb seemed to ex- 
t-rz; i to an extraor iiuuy distance round the dark 
>>iy. On the 4th. the moon, Fomalhaut, and 
Vegi ^etrmed to lijatin a rose-coloured sea, and the 
'-•'' d^ecy clouds, which slowly drifted across the 
:::>::i's ta>:e. were of a beautiful pale green. 

jlr. 'r* r"n-:. i. ia a short paper on 95 Herculis, 
:^-=:tc-i attenrlju to the estimates of the colours of 
i: j : -^m;-'jneiits. He said that, as these colours had 
'y=rtz: pu: -p-.a rocord by different observers, thej* 
i^zari li diftiT greatlv. and, as a consequence, it 
LJLi 'trriz, s*i«i^c:ed t&at the colour of one, or 
if! :1 . is variib!e. He thought, however, that many 
.: M.? iiTirtrut discrepancies were due to the 
wi-: :: i reliable standard of colour. 

I^ a ^-■nrwn-:nT>AHftn to the S x*iety. Mr. A. Stanley 
V.'^knj ^ille-i attention to the effect of mist in 
i'.iiTJLZ the relative brightness of lunar objects. 
He ZAi Ifttely been giving some attention to the 
irrtcr^kJiatiDn of the brightness of different objects 
: =, tlr zi :on. basing his estmiations ou the standard 
:i x^.zi -h-ADmetrically measured by Prof, Picker- 
it Harvard. To 'take what was perhaps an 
extreme ix^tance. a slight mist or ha.te would 
^tresii ever the sky. and the standard objects. 
r.ta:uan2Mrrcator.and4 '6and4*4 mags, respec- 
^relv. wouU be scarcely distinguishable in bright- 
zkHBXr-.mBiUj uid Onmildi^sf 5*4 tad 5*'2 maci. 



Again on a to all appeaianoe nmilar night, whik 
the two fint-named objects #ould be ofthor m^ 
mal bruifatness, the two latter would appeal almw 
perfect^ black, and much darker than tney shouH. 
Even in the pure sky of Brixton, these cuzini 
changes were a great mconvenienoe and source q| 
possiole error: hut, on coming to London, tti 
whole phenomeoon was greatly inteDsified, and tfa* 
standard objects were in a state of almost constsic 
change, sometimes alterii^; from one extreme to 
the ouier in the course of a few minutes. 



SCIENTIFIC NEWS. 



THE Comet Pons-B rooks passed ver\- znea 
Zcta Cygni last night, and is now entering 
the constellation Pegasus, being near Zeta Pegaai 
nn January 8. It is getting: very low down, 
and shortly after that date will be invisibie in 
these latitudes : but the calculated intensity of 
its light will bo at a maximum about the 
middle of January. The comet, though not 
conspicuous, is visible to the naked evr. und it 
appears was first so seen by 3IM.. Henn-. cf 
Paris, on Nov. 27. Its position at Grt^nindi 
midnight on Jan. 2, 18S4, will be B.A.. 
21h. oSm. 'JGs.; N. Dec. 20' 45-2'. Thetvaiet 
will hv. nearest to the earth on Jan. 9. 

It is stated that Admiral Mouchez has drawn 
up u memorial praying for the remo^'ol of tiie 
Paris Obser^'atory, but it has not yiet beea 
presented. 

At the meeting of the Fkris Academy of 
Sciences on Dec. 3, M. Fa^e gave in his report 
as representative nt the Ge<2tetic Conieiecce. 
He supports the proposal for makiiig the om'versil 
time that of Greenwich, but thinks that the dvU 
hour ought to be the point ot departure. For 
counting longitude, he thinks it ooglit to be 22 
hours to the east and 12 to ths vtit. It is pro- 
l)ablo that astronomical time will be adopted, and 
that longitudes will be reckoned coniectitively 
over the 300'. 

Considerable doubt exists as to who viUfoct^ 
Prof. Owon as Superintendent of tbe ISstual 
Hi8tor\' collections of the Bxitidi Mtueam al 
South Kensington. It is stated that there if a 
desiro on the part of the official conmmnity thit 
Dr. Giinther should bo appointed ; but in other 
quarters it is asserted that tne post will beoffer?«l 
to Prof. Flower. 

Sumo idea of tho industry' of Prof. Oven isav 
be guthei^'d from the fact that he publiihed. 
between 1S30 and 1873, no fewer thaa S^i 
papers, the titlos of which are given in the Bonl 
Society's list, and since then he has contiibute-i 
sevoral others to the Jrantaetiom of the KdvjI 
and the Geological Society. 

Amongst the lectures to be delivered beicffr 
Easter at the Hoval Institution, there will be 1 
series of Ave by J*rof. M'Kendrick on " Anisul 
Ho:it,'* and six bv Prof. T>Tidall on the " Older 
Klectricity, its Plienoniena, and In^-estigntors." 
Amongst the discourses announced for the Fridaj 
evening meetings, there will be one by Mr. J. ^. 
Langloy on the *' Physiological Ajspect of Mei* 
nu*rism,** and another by Prof. Osborne ReynoId5 
on the "Two Manners of Motion of Wat«." 
shown by experiment. One of the most ixnpoctkst 
discourses is that promised for Feb. 29 by Irof.D. 
£ . Hughes, in which he will elucidate the * 'Iheott 
of M-ignotism,** and illustrate his views hy 
exj>eriment. 

A Mr. C. C. Hinsdale, of Cleveland, Ohio. 
whence sevenil notable electric inventions han 
emanated , has obtained a i>atent for a new in* 
sulator. which is said to consist of paper pulp 
imprognuted with liquid silica, which prodace^ 
a covering hiving all the ad^-antages of ghn, 
without its brittleness. 

An alarming accident happened the other day 
in lUltimore to a foreman oz telephone line -men- 
He was holding one end of a wire which one if 
tho gang was endeavouring to fix to a pole. The 
man unfortunately dropped the wire, which f^ll 
ou to a line conveydng a currant from the Bmih 
tllivtric Light Co.'a works, and the resolt «ss 
that the foreman received a shock which felleJ 
him to the ground, ^ralvaed his am, scJ 
bruised and blistered bis body in several partL 

Mr. L. Daft' a electric train^ whic^ we OBcn- 

tioned on p. 233, met with an acoident during 

an experimental trip through taking a ahaip 

I curve at too high a speed, ^la gnmvift of the 

■ experimental like ia iflh. to AStm aSlik '$/A ftt 
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.icciJcnt occutTijd on the return joumej-. Mr 
Battusesik central insulated ruilasthc condactoi 
JiOd It diBtancij of a mile and a furlong wu; 

Tlie largBlt Ln'omotivo in tho world is kifnt 
built lit S:uTamonto for tho C'entral PuciBc lUil. 
riKiJ. Tha on^^ine and tender will weigh. 105 
tuna, :ind Ijb USft, uln. long. 

At the ■\\'hLtebiink Ergina Works. Kirkcold: 
AU'Dsr'. John Key and HonB havo suceeeded i 
inukinf; tliL' largest t.iEting known in that town 
—.1 loB-pnabure lylindur lOOin. dianieti ' 
lift. flin. Rtroke, measuring 12tt. 31iii. aiTo.i 
tninntons.^ l"ho weight of the matiil run 

A Jlr. J. F. Suhultz, of Xew York, propoaoB 
ti l;ickl.- tonudnts by placing u lianel ol powdu: 
-it the liaiit of the li'inn, firing it by means o 
II fniDitng tubti and a eord 100 \-srd)) along jiur 
ua tho tornaJn ariivLB over it. Probably, ii thi 
rliar]Eji' Wf-ro largn enough, the tornado would bi 
1-kfrk.ii : but tliu dLUicolly is to have tho watch- 
man rJwuys ru;idy, 

M, ll:i[v,y lie Lump, ,it tho inattnto of M. 
y.-10 h,m bw ■:! making txpcriinenls on Iho lihont 
with a hyiit^m of tuwaga by endli'BS ihaini, it 
whitU a hi'jvy cluin rests on the bottom of thi 
river, and i» carriod over pulleys on the tug. A 
tugboat is provided fore irad 'ait on each aido 
with an nndless fbain, sufficiently heavy, and 
idunging into the water ao as to rest on " 

bottom tor a npuce, the part on boEird being 

tained lij- jiulicys. These pulleys being turned 
iy hand or by an engine, the chain moves with 
them proiwlling thu boat HgainHt the stream. Thi 
thain on c^ii'h sldu ia attuatcd by a sepamti 
inulur, the erift is iteercd bv making one chain 
inovf faster or slower than the other. Tho 
I'huin.t ara diyjiuaed in such a way that for the 
grcatost doptha the weights resting on thehottum 
predace aa a>lheaion to tho kttor ulill greatei 
th»n the dra^j uf the tug and ils convoy. 

It is stilted that tho great volcanic mountain. 
Fuptcatoptl. h;ia hoon aold to an American com< 
pany, whii will mine the sulphur, and >et u; 
vitriol works in the neighbourhood. It is pro- 
poaed to drive a tunnel into the trnter. and t( 
lonnott it by means of a railway with tho Intor- 
ocennic linf. It that is earrieil out, Popoiateptl 
will probably h;ive as mimy tourist \'mU 

I'opies of thu now rules for obtaining- patents 
-ton now b.' puri.-haaod at the Patent ijflico .Sala 
Departmont. t'ursi tor-street. Chancery- lino, 
W.C., price 6d., by post 7d. No applications 
under thu Sew Patents Act will be aL-cepted if 
thuy boar an earlier date than Jan. 1, 1831 ; hut 
:ta the f oruu of application may not be ready at 
the Post OflicHB until the -JBthinat., aiH. appliea- 
tions will ha roceived it prepared in conformity 
with thii rulaa. 



Imitatios' EzpenilTO Xieather.— The leather 
which it ia desired to inutate is Ihoroogtily cleaned 
oad carefully coated with graphite, the work beic 
simiLir to that necemaiy in preparing a imallt 



ectroplating. It is theo placed ... _ 
copper l>atb, the tank of which ia large enough tc 
eiaily receive a alon ol any si^e. A dynamo- 
electric machine, generating a powerful current, 
furnishes the electricity. The copper is di'posited 
up^n tho coated surface of the hide to a thicknesa 
of from ouB-siiteenlh to one-eighth of an inch. 
The plate thua formed reproducea, but revciaed, 
every mark and minute vein of the leather, so 
that a print taken from it is au exact copy of 
the onginat iu every detail. A hide of cheap 
leather ia laid apoa the bed of a machine 
much resembling the ordinary iron planer. Ex- 
tending acrosa the bed is a large iron roll joun^led 
at either end in hoiea which slide between two 
vertioal stindarda. Strong screw bolta regulate 
tho diitance between the b^ and the bottom of the 
roll. Tbb copper plate ia laid upon the leather, 
And two or three tfaickneasea of felt cloth placed on 
the copper. By the aid ol long levers the Iwlti are 
(crewed down until tho iron roll bean upon the 
copper and leather with a preaanre of many tons. 
The l>ed beiog moved forward until all the plate 
has poaaed under the roll, the hide is removed, and 
id found to have been raiaed, in looks, to grain 
bather of the finest grade, or to alligator, as the 
tose may be. The copper plate, being eitremelj 
kaid, wiU print many hides. In some iostanees the 
t>lav» are engraved, but as this method is mor 
tipftuive and the reprudnction not so tanltle«s, 
h butialdom Moorted to. 



LETTEK8 TO THE EDITOR. 



.at iilH Hrnfm rafinuli:i far On sfiiiiiaiu a 



AUOhiqtiaaiid FOMl-vJtx Ordiri u l^ ma^e faiaiU Ic 

*,• h order to faeitilals rrftrtnee, Corrufotidrmt, wAn 
IptakzKi of Mil IfUir Mmiaiulll ittirlel, iciU oblift if 

" I would have everygne write what he kaan, anl u 



mows DO more tkui what ever)-bod]r dja*. 

1 Trite tbu wbalu bodvof paj^clu ; a Tioe 
It InoiaTeniuices derire their original." 



I.iaHT2r£SS OF WmXBS NISHT3. 

_. 'm^a^. 

light on certain cloudy and starlight nights : latt 
uight [Dec. T)) waa au instance. During formi'r 
aeasona, when the aurora wa^ prevalent. I have 
been ready in auppose that when clouds were pre- 
sent it might be expLiiued on that ground : but I 
think it is equally perceptible at other times. It 
would lie interesting if simultaneous observati 
of this phenomenon were made at distant itatioui. 
un glad that attention has beeu drawn to it, a 
pe that acme o( your readers may be m-: 

B.ble of assigning a cause for it tlrna invself , 
ardwick ^'icarage. T. W. Webb. 



Frauks tor their courteoui trfereiice to my le 
upon the above subject. Might I ramiiid 
former that in hi> letter iu the "E.M." 
IfoTember ii he did not give the exact timt 
which hia drawing was taken, but simply said 
" which I made on the nightof Xorember Jth *'? 
Mr. Ranyard's paper before the R.A.S., reiurted 
in this week's nuniber, shows e.vactly the species 
lit phenomena the watch for which I ur( 
"F.B.A.S.'s" observation of the unitormit}' _. 
the polar shading is both interesting uud valuable, 
I am obliged to Hr. Denning for his note. I( 
my recommendation re drawings of Saturn 

saying^, to employ hia own not I'-r-^ happy phrase, 
that his criticism "staggers" nie. I did uo sucb 
thing ae nJrorale such ropreseutations of Saturn. 
I evjige'lril that drawings of the bi'U ahni might 
be published, ao that spice and expense might be 
savid — if you. Sir, shoiild object to the expenditure 
of either. My reason was plain enough — that 
oniiwirii sk-Uli'-t are not fitted to advance our 
knowledge of the Hiae System. Is Mr. Danniug 

firepared to say that au^ aketches could throw ( 
ight upDU the difficult aud delicate phenomt 
mentioned in the letter of Prebendary Webb 
terred to ^ Yet theae are.the points upou which 



Shakespeare) . 

■' Stella " (query "Standi. .. . , 
perliapa kindly excuse my replying in tin- 



' (query " Standard Stars," 



I mean to deal witti the subject late, 
lud will do my best to help ■■Stella." 

B- Maltland Baird Qemmill. 
Glasgow, December ■il. 

SOI.Aa PHYSICa— AFISBOLOW. 

[221711-1— TuosE of your readers who are iutet 

osted in the L|upstiono£ '■ Endowment of Hesearch" 

Id beg, buy. or borrow a copy of the '.''•T.//5"' 

<l.i for Dec. 14th, as itcoutams a capital article 

on " Solar Physics." Through the kindness of a 

' " resiiondent in Scotland I have beeu 

leruae the said article, whiuh occupies 

half uowB]>oper columns of closely- 

ter : and I venture to say that iU calm 

ible review of the whole question will 

. riction to any unprejudiced mind. 

strange that in the pages of the EyoLif rf 

Meckas'ic no reference has btwn made to Ptauii 

Smyth's expUnation of the " afterglow." Ha ap- 

1, - -icribe it to purely atmospheric conditions; 

:urious that these coaditioaa should so 
seldom prevail, and when they do, to manifest 
themselves all over the globe at nearly the same 
lime. The meteoric theory ia more plausible ; but, 
again, this rain of meteoric dutt is no new thing, 
and this beautiful phea^jneiion ought to liave been 
seen on many previous »,-ra«OD' " ^^' hypothesis 
be the correct one. {ij'^lj^ our veteran observers 
give us the benefit of r" ir \on6 Bxperianee as to 
whether thoy recoUee*. \W-ovioa« occurrenoB, and 
■ when? ^ ^tlT^ V,«.Xt».l>k>. 



THB SUnaSI GLOW. 

f'iJiri-I— WHS.TnvKB Biay be the cause of the 
unusual atmospheric effects we have experienced, 
they are apparently world-wide. The foll.iwing is 
taken from the MtlboHriie Ar/iii, of Nov. jib : — 

" A peculiarly rich glow, which has appeared in 

the western sky for a considerable time after sun- 

ist, baa beeu popularly ascribed to tho Aurora Aua- 

lia. Tlie Government oatronomer, Mr.ElIory, 



hibits great breadth iu t)ia telluric oi 
lines. Dud especially of those shown by M. Jonsseu 
to bo due to aqueous vapour in cerlaiu conditions in 
the highi.T strata of the atmosphere. He is satisfied 
that the cause of the gorgeous sunsets is simply a 
peculiar hygrometric condition of those regions. 
He predicted wet aud broken weather, aud, as n 
matter of fact, the peculiar sunsets have been fol- 
lowed by copious rains all over the Australian con- 
tinent, aud unsettled weather still prevails. The 
season, iu fact, has been almost aa remarkable as 
the sunsets, nothing like it having been experienced 
for many yeara.^' 

It doe< not appear to have alfected our weather 
here, unless the circumstance that we have had a 
tew fine days recently con be traced to it. 

In considering cosmic causes as acting, we must 
take into account the dillereuoe of time, aud also 
the o[<posiIe season, aa compared witli Australia. 
As to the Java volcano, of course the distance to 
Australia is trilling compared with ours ; but it is 
iu just the opposite dirocLou, Si|ni»< 

THE EABTHS OF' THE EB&TENS C'-I.ES* 
TBBBBa QIT CIEL." FABI8 : BC&BFOV 
£T FLAUUASION, EDIT0B8]. 

[^2172.] — TjtOflE of our readers who are ao- 
quainled with the French language will, no doubt, 
welcome the new edition of Flammariou^s "Terren 
du Ciel." The work is wholly consecrated to 

g'auetaiy astronomy, and is quite au caiiranf. 
eaders of the KNaLian Mechsjiic will fiad there 
the moat recent observations uud drawmga by 
Scbiaparelli, Trouvelot, Denomg, f-~ '"•— •■"--■ 

planets, are well calcubited to giv 
geometrical reader au exact idea of ■ 
of our solar system. The historical port of t 
certainly very iatereetiag, especially 



Tbe ideal 



, ._, _ ;ing, especially as 

auy fine and curious old engravings nave been 

repruduci^, C. Detallla. 

UICBOSCOPIC HOUHTIKO.— T. 
The Use of Bsaflranta 

[■2217:;. 1-1. riic I'll: of lUtgenlt i» General.— 
At the close of my laat letter I gave a recipe for 
the use of extract of logwood or crude hoimatoiylin, 
in order, as I said, that any reader who happened 
to be new to the aubject might have aomethmg to 
staiu with. But to use staining and hardening 
fluids and preservative media to the beat advan- 
tage, it is necesaary to be acquainted vrith the aotion 
of the reagents which compose them. Ja foot, 
the stains, fluids, and media, arr reagents. About 
the use of reagents, then, the following general 
directions may be given : — 

I. They must, as prooured, be of determinate 
strength. With moat solids there is no difficulty 
about this : a groin of bichloride oE mercury, for 
eiamnle, is a grain of bichloride of mercury all the 
world over. But with liquid, such as glycerine or 
spirit, ammonia or hydrochloric acid, and with 
,e solids, such oa caustic alkali iji attcks, it may 
be easr to ascertain how strong they are. The 1 
ina of discovering this are their obvious physical 
properties, their specific gravity (the chemist ought 
to know, ur should be able to ascertain , the speci- 
Sc gravities of liquid chemicals as supplied to him by 
'he wholesale house with which he deals), and the 
moimt of chemical aotion which a given quantity 
I able to exercise. Mioy reagents, as ammonia, 
become weaker in time through evaporation ; this 
should be tsJien into account, aud pMTented 
as far as possible, i. TSo gloss rod or anything 
eLte should ever be put into tho bottles containing 
. (which ought to be kept iu a dark, dry, clean, 
dustlesi cupboard, liquids beneath, for fear of aooi- 
~ its!, as dust would thus be introduced. To 
hdraw a few drops, tilt the bottle till the liquid 
covers tbe atopper or cork : pull it out. bat not 
altogether : and on slowly letumiiig it a drop or 
more will escape. More than five drops or so 
ahould not be measured in this way, aa drops differ 
ording to the thickneea of the fluid. 3. 
No acids or alkalia should l>e allowed to toueh 
the glosaea of the microscope ; acids, moreover, 
ipoil the brass wort. Strong volatile acids 
ire especially dangerous, more particularly 
hydrochloric and uitnc acids : they should not M 
used iu the same room, or when the microscope ia 
isad where the coutaminatod air can reach it ; 

their vapour should be \, 

Care, indeed, shonld be taken as to all volatile 
stances, which, thau;^ iiA&oti 
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iTom It. ormiij-beseciiapparcDtlyuiiconDCctsd with 
it. It movei vtth a rolliiig or rtreiuiung motioii 
in a liring and active coll ; aontuiiui granalei Id 
its tuli^tjitico or oil it;; edRes. anil looks like ajnip 
floaliug in watt;ror the splash ofa raindrop on gloira. 
Tu lee it. cut il tnmHversB auction through the soft 
Btam of an ulivel; liviiig plant where the oolouiing 
matter in not abuodant : use as little water its 
pouitile, and alter a, few miituteB eiamioe with a 
quarter, or, much hetttr, an eighth. Now acetic 
odd espcriollv poBsessca the power (-fi to 6 par cent, 
orso^ of rencfering cell walla tranBparant ondahow- 
ing up thcDodeuB, the stronger Eolutions destroying 
the cell wall aft«r a while, and aettini; the cootenta 
fte«; it also, like hydrochloric acid -1 percent., 
renden nuicular tisauo very tranapareot ; the lat- 
ter is apt to break >trij>ed muscle np into plates, 
whilecluoTtucacid Teaolvesit intoBlirei. The action 
of alkalia on c«11b dependa on their degree of con- 
oentiation. The; clear tdasues and. lilra acida, 
coagulate the nuclear or internal bioptaam. As 
strong as they can be made (e.g.. a saturated 
solution of soda) , they at Grtt do little more than 
this ; but the tissue rapidly becomes a bomogeneoui 
transparent mass by their continued action. 
Weaker, about iO— 31) per cent, for soda, or 2G— 40 
percent, for potaab, they act on the tissue oement. 
Weaker still (say 16 pec cent.) they dissolve the 
cell wall ; and thoy also, eTeii when stronger, pro- 
duce In the ^11 a condition in which it abaorba 
irater with great avidity, Hwelling or bursting when 
water is ad£d. Weaker still they have the same 
effects, but act more elowt; and maiiageabljl (say 
■') percent, tor soda), and when the strength is yet 
furtber diminished, they seem t« fail to coagulate 
the internal protoplasm, which very dilute solutions 
ftppear even to dissolve. P. Q*ftot, 

F.S.— I urn only too gUd to receive a hiot. The 
wash-leather answers as well as the handkerchief 
for claming covers, and better for very thin covers, 
of which, however, I was not spBakina. Disad- 
vantage of leather, dust ; of handkerchira, threads. 



dispersion is this : that it enables an 

without fail to Seleimine the actual diajiersion for 

a value of d, which is supposed to make the mir 
er actually or approiimatety achromatic. But 
nee all tilings are only great or small by com- 
parison, let us tlrst establieb a standard whorewitb 
to compare it. The most convenient will bo a 
single lens, so placed that the rays which tall upon 
'^ may come (rom its focus. The dispeinOB in such 
ease we may name the " foc&l dispersion." 
The general formula, then, when /i becomes 
infinite, reduces itself to— 

1 u' Hi ^ i :/ 
"/ / 
suppose the above lens to be 
eiguivalent one to the pair that is, the one 
i^ produces the same deviation, i.e., that which 
B see.' Hi = sec.' H— and observiag that for 
_. focal di^iersion A =/i, and that i'/ // is the 
Bome for all lenses, we shall have — 



J 22174.1— It may bo 
y prof eases to be an c 



y theory — tbat 
. lay, one in which wo only proceed to flist a] 
proximations. and so it may he said ~ 



z: 

usually neglected for 



aberration, thickness of lenses, &c 
Let two lenses be placed at A and B, and let a 
ray UP, which, if produced, would meet the com- 
mon BUS in C, be incident at P, and after the first 
refraction let it meet the aiii in D. and after second 
in £. Let PCA-ii, PDA°:«„ and 
(. AC = i, AE = f, BD ■ *■- 



, by the formula: for lenses, - = 1 



taa.Jl _' * /i ^ f - d \ _ b 
tan.- .\ J. )~ ' 



Also, 1 
(omnia 



which the lost 



B ray after the second 



refraction correspoudiug to the vnloes J\f, which 

ore the focal lengths belonging to any given colour. 

Sujjposo that for any other colour / becomes 



Hut when the lenses ai« of the —ttia material, 
y =* ' '< ^nd the above becomes — 

(A); 

which ii, therefore, tbe geneinl expression for the 
dispersion which a ray nndergoea after eicentiical 
retraction through two lenses. 

To determine the condition of achromatic 
must put the right side = 0, which gives— 
, 2rf-/.-/. + l;^=0 (B), 



{.;:,'■ 



"A 



"TT/. 



C/i + A- 



..(C), 



which gives the ratio of the dispersion of the pair 
'* tbat of the equivalent single lens. 

We may now apply this to some particnlar cases. 
The first will be that in which wo have the so- 
called ■■achromatic combination," i.e., that 
which W " /i +/i. In this case the form 
reduces itself to I'H ! rOi = ~ d /, where h i 
appears altogether. Intheuiualformof Buygbenian 
rf = I/,, so fliat the dispersion is double that -• "— 
oqui^^ont single lens. 

To apply it to other eases wo must first assien 
some value 1« b, and must again repeat that the 
necessary value which it must have - "-'-->-"-• 
will cause its conjugate quantity e to 
that focus of the eye-lens which lies furthest from 

the eye, in order that the iinagE "— '- "■" 

proper poailioD for distinct 



This will give, 

IS of the tormuljB for lenses— 



In the case of a Bamsden, where the lenses __ 

equal, and rf — 2; 3/, (becomes = -1.4/, and 

the disptnion beoomes fi ,' 0^'. 

Again, in aHuygher'-" '* 



.-(D) 



it is said tluit the wrrctl 




will be 13 ' 10, which is better than tht 
other, hot still greater than tbat of the single lens- 
Equation B inll always sufllce for the problem 
of finding a value of d^ which will cause achroma- 
tism, provided only that A is a ^-tMieii qumitittf, 
whether it be great or small : but it is for other- 
wise when we have to take into account the 
consideration that the imago moat lie in the focus 
of the eyelens ; or, in other words, that the ray. 
niter flnt refraction, most pass through that focus- 
In order that it may do so. the value of 0, as has 
been shown, muat be that given in equation C, and 
it iuvolves d ; so that to give B as a complete 
solution, would be the same thing as finding the 
unknown quantity in terms of that unknown 
quantity itself : we must, tfaereforo, look upon B, 
not OS a complete solution, hut only as a step 
towards it : and the next step must l)e to eliminate 
b between B and C. This will give, after a little 

(d - f,y + f j, = 0, 

or ^=/.±i/-7i7r~ 

This is the value of i^. which muat bp used v 



ties, and will onlj give possible vatiios o: 

one of the leuiiea is convex and the other c 

Also, there are (icn values of d, each of wl 
will give B different S-p, VTe may alto have a 
where one or both the Values <>* '' "^ *" uegati 
but these seem to bo : gdiB'""'''*! "r. at least. 
have a diiEcultv aboa*. 'rLrtT-W^i'*' '"'^ ""^ '' '^" 
visable to restrict on>llfl*^ to poritive value*. I 
may. at some future J^^* >.»■« somethins to tsij 
about the case ol McA^ x^^ ^f^^, w^" 



see at present, strongs as it may seem, wu 
D only have achromatisin when the convex teni 
of longer focal length than the other. 

W- O. Permr- 



g!'.3175J~ALL articles on light and lenses I read 
atudV jnet now with a practical interest, 
having a bit of optical ~" ' " "• - ' --■'-'-—■-■ 
to make as good as 1 ci 



optical work on hand, which I wish 

d as 1 con. I canassure the author 

of the paper on " The Eyepiece." p. 233, that bis 

10 exception- I enve it the best attention, 

ir the very reason be anticipated it might get 

».-__ TT._ 1*_ --[^fl^iy ^^ at variance 

lid by mathematiciana, 

. agree with experiment 

1 BO far as I have made it. 

When '' trj'ing." a short time ago, iritha (hxBe- 

uarter inch o.g., slightly over -corrected I think. J 

aund tint by using diilereDt lenses in the eyspieca 

ud placing them at diflcrontdiatanoss, I couldindeed 

exagfterate or reduce colour to a minimum. With 

an uncorrected o.g. I found that while a single era 

lens gave any amount of colour. I could ^reatlf 

reduce it by using two, and when I put m two 

uses, both uncorrected, for an e.g., and used > 

Dp, I got a very fair correction- 

So much for my own experiment. Now to turn 

Mr. Penny's article, p. 283, 

A ray falls upon the lens P, is refract«d and re- 
solved mto two coloured rays, and paosas throngh 
another lens Q. The rays after the second refrac- 
tion "will bo either convergent, divergaut, or 
parallel." They are fiiit supposed to eonverge 
ood to meetin somepoint F. U Iheydo so meet. 
and I think they must, will not an eye plaoad at F 
see the ray in the same oondition as bafDre it 
entered P, and if so, is not the oombinatioD achro- 
ahic Ir The achromatism may be what I'll In mil 
ills '■in amannor spurious," aa the rays will not 
nice, but overlap. 

But while the rays ore supposed to eonvetge 
after the second retraction, it seems to me tlisT 
st converge. Before they could emerga panllA 
second lens Q wonld require to be an achn- 
u '-'--*^— -■'--' over-achromatised. Bator* 



focal length- There is a point, though i 

material one. save for correctnesa of »<_. _ 

The ray V'l is supposed the red ray- It is OH thS 
diagram the ray ot greater tahangibility, whereat 
in experiment the red ray is the least lefiaagibU 

Again in paragraph ID, it seems to me that ths 
supposition is, in the circumstances, an Impottlbb 
one. Aray P{ is suppoaed to proceed aiaraToI 
ranmun /i;A(, end to bareoolved by the second UU 
into a red and a blue one. Now, from the Uat 
words of the para^pb, "the dispenicn of thi 



achromatic combination itself, it would msolve the 
ray before it got to Q, The conclusion following 
from Mr. Penny's roflsoning is not then, 1 think, 
reliable when it proceeds u^n an impossible Sup- 
position. All we could say is that in an eyepiece 
both the tenses must Iw uncorrected, or bom must 
be corrected. I beg to assure Ur. Fenny that I am 
not examining his paper in anv hostile spirit, but 
am anxious for present practical purposes to know 
^0 truth about e^opiom and object-glasses. If I 
am wToug in nty ideas, I shall be ^lad to have Ihem 
corrected, and I await coming articles with aa much 
interest as ever. I have liesa examining— theoreti- 
cally— eyepieces with concave lenses, but I shall 
~ 3t anticipate what may becoming- 
Tth December. 3. A- 0- 

ON THS BBLATIOK OF APBBTXTBB TO 
POWBB IN KIOBOBCOPE OBJBOT- 
OLAB6S8. 

[221715.] -As a great deal ot attention is now 
being devoted to &ia most Im^rtaut subject b^ 
the brass -and-glan sectiou of microscopiats^ permit 
mo to lay before your readers a tew suggestiona tor 
their consideration. 

In appniBChing this question we must flist fix 
values to tso factors. 1st. The smalleat visual 
angle for deflnitiiiii with a normal eye- 2nd. The 
multiplicatian of the initial magnifying power 
that high-class objectivee will bear, without toggiiig 
the picture. In answering the tst we must re- 
member it is not the visnsi angle of the smallest 
thing we con sea that is required, but of th* 
•maUest thing we can defioo. In determining this 
angle. I have made use of finely ruled liiiee, and 
find that 2A0 lines to the inoh can be separated at a 
diatjmceof lOiu. This gives a visual angle ot t' 23'. 
My own eyesight con do rather more thou this, but 
I think that it will bo founds fair average to adopt, 
I may mention, in paaaing ou, tbut a larger angle 
than the above will be required to split stars. Thia, 
1 imagine. Is due to a certain amount H:itfta.T*\Ktti^ 
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M :a £x ■ TiiJa? to tar j briBgi the lower comer of the triangle Into 
, U9 wtyi^id nte ma dbject ridsim witli G, uid the top comer witli F, 
;zu: visld ia the slightHt jpIetingoDedinmonof the Ksle, whencsthepi 
vilh t: leu: i iiii. enpiece j cui of conns be repeated. 
T^ibe. [ Thuj one ihort mclined icaJe, equal In length 
■ ' t3 tyejdtett deeper thia ioetauce ta about IJ '■' — -' " 



jseKioiuble atiliti 



latter'e diTuioiu each ii 






ot the 
fubdiTide the 



!3SiS, 



;aur. Hie iat'jmi- Kale* k 



—iu. 5. 



r«=«ia:p 

xb.. y ^ -'/;. air acglc 



. . giitn to an icale naj have — moreover, each ot the diniioiu 

de3i» Bujtluiig that on the mclined (aUduiR) Male will he nearlj 1 1 

. mcgit cf of 1 -3 bj time* a> Ioiikbi one of ub lubdiviiioni of the main 

■ th* Jitiil poirerof ecalo iroiild b« irere the namber equal— that i*. 

were the main division* luch a* to meanue equal 

' the Enfdal power of a amount* of motion of one *cale ovsr the other. 

ti tj '.:■. Produce the If we attempt to ^f^l this mttm to curved 

*" ' ' ' — «etwith a aiScnl^, mmum the inner 

radii irill iiiiniiwaiiLi differ, and the 

length* of arc on the inner and outer cnrvea will 

therefore difltr in length, as i* evident from the 

nature ot the case. To obviate Qii» dlfflenltv it 

become! neceeaary to make the tliding (whidi baa 

now become a rotating) aoale with a carved edge, 

the curve being (uch m to meBann equal uwuiBr 

otiOD bj the interaection of the curve with one 

' more ladii ot the curved acale. 

Fig, 2 ahowi auch an arrangement with the 



]» ., '.-v., wLieL laa jt; Uj be 
vjbitnt^tM. 
Itlprj.r T' ■ taA> tar b«it tr'. 

ttAta,« 






uv^ 



:''-i 



b> de^piMd. 
a tt, tif.tr b, noo^lM any new (eatur*. 
■* ^""7 pv',iiiiE*iitlr I'Qt art'ji^ it, that 
,g f.-w«T with far w« a.iieTtiire ii w^i 

' ■ rf JA«aJ vrrtur.^,! " '■ '~ '- 

^m ir. a.'. aU- 



B-,1 



tri b« reul.ed. 



Z4«r>rd M. Nelaon. 



BttUATOBIAL aTAlTDB.-III. 

\mTl\-tur.M. M* two 'IT thrt« miijrait* io 

Uiy la*l l*ttw, wtivX it maj be an well tc uutice. 

\u Uw tliW |<ara0r»l^. "" t**"* ''''i " ■fmetimee 

M"*lii>ubl (* '■•'-milijn**""; aou in at I '.S., 

'flia wit «i*U«f b. b* 'l*alt with i* U.e mode of 
HiiiaUuiiUnK awl afibif iajt v«n.i*n. It w evideot 
Uwi aur aUMBBt If. itfKcU* lubckvide ■ ahort 
iHialb <>r am ••' "> ■ ntnifM line into a gifat 
iiimiliar •■( barla Muat rimUr t)i* diviuona too 
HiluuW U. ta fWMllIy .ItagriBiiWiabk, and we the^e- 
f»i««dii|ilUii> |uliMit|>i* lA am rtauim. m which we 
Imto tW" ailjawiil |»i*ti.m* of wo w .trawht lii.«. 
low 111) IhallaMl awl tha '•thT na Uio movable 
loUtKt Ik* iMlrutiiHit. ewJi 'Urwi'iU dinunBgiu 
HHIHl*! (■* ••> "H '"'B"! "' ■": "r,""?' ''"','i 
wUhM eel <■! iU»l.li*» t-*"! .i««Manljf be tmflll 
■M AiMUMBd l<t lh« aW'iilil "t loriUuD to be 



iir, \m *■ Willi tu ilFKribn Gnt 
i»urli>|| ■■■■all ainouula of m " 
I lliH ilnlall* Kf tliH KRtual let... 



\\ iua,v, hxwi 
vth.t HXiU »( u 

U t>c I. 1*1 > 



r,4 I. 



wt. l.y 



k *-*} < 



. _,^„ ^ji^-w »>lk «•"■ "II--. , 




in the vemiar be o 

the (cala. Take a iIqi of oaid and divideitiita I 
inchei, nnmbering them from left to li^tO. 1,^!, I 
&c., to 6 or 7. "ake another tlip of eaid feilb I 
Tsinigr, mark oS 3in., which divido intofrarenl I 
narta, al*o nnmbered from laft to right 0, I, £. 1, I 
i-c. Then, when the two O'aoorraepond, the* «( 1 
the vernier eome* to 3 on the scale of incbc^ ai 1 
hv mcceaaivelT *"*^"n coiamdo the two Vt, fti | 
two 2'a, *nd the two 3'*, the of the veniei vill 
show }, 4, 1, of Um flnt inch between and 1 d 
tbe>cal«: ' 

Make a aaaond vemier 5in. long; and diviat i 
into four equal paiti, nnmbered aa befne ; n 
(liding thii along the Male, it will eqpaDr dimt 
the inch into font perta, bat it wiU be dia iad 
extending to the left of the *ero of tbetcala, iMtad 
of the inch tram to 1, at in th* fomor cue. 

The timple rale to wmemb et ia tfaat tbe v«niB 
ha* M maav diviaon* as wa nqaiEa flabatT)B«s<< 
(orotherliuith to badMdad),aBdait 
lead over ^«c one Um or via nMRttsa 
thi« nombn of Indte* lor otbw main ditUaasI <l 
the (cale. In the above w« have in one a 
1= iV of 3in.. and in the other } x } of S 
being equal to j ol an inch. 

For an Hour Ciide divided into daanM 

e either the ] or the J divisloa o 



divisioiit, e 

vroold have 60 diviakna, an^ extend over <!i : but 
thi* would nuke it inoonve ni eoflr laife, it ia 



ni of cbt 

.lUgh which 

required. ' " 



itoinisg a certain nmnber ot points 



isg a . _. 

. dtaw (apriTDiunBtelv] I 

iner and C D the outer arc 
3 to be mbdivided, 

... ' luch iubdiviaioiu 

fo (aa in the former case) four. 
Ihvidfl the arc C D into four equal parts, and 
Iraw lines aa radii to the centre ot the circle as 
bown. Divide ahio KC or BD into the sanie 
lumber of equal parts, and deectibe the arcs con- 
entiic with A B or C D. Through the point* ot 
Bction B, 1, 2. 3, C, draw the cnrve, then this 
and the poinb 1, i, 3 will conespond in the 
t the circular acale to the atraight line, and 
the points 1, 2, 3 inthecaae otthe itraigbt acale of 
fig. I. 

On a large acale it ia possible to obtain a gncesaion 
of radii ot vuTing length (whose centres them- 
telve* lie in a curve), and with these radii to strike 
r,ut the curve B to C ; but tor ao nnall an ai« the 
method would Karcel* exceed in accuracf the one 
fjeacribed, being in fact only an ■pprozimation 
iEmU, si the curve is really a portion of a spiral, 
nnd therefore impossible to bo desoiibed from 

The aune end might be attained with a straight 
iue afe in Fig. 1, by having it divided into unequal 
■ ■ ■ - -- — '- for the difference in 



ieogtla ■ 



I, but it 



nieciiiliy into this, as the advantage would be 
^what doubtful. 

We now come to the regular Vernier (oi Nomua, 
it, it was fomieily called), ot which the principle 
oav be thus Htated. 

If two equal straiBht Unea or circular arts A and 
il are so divided that the number of equal divisions 
iD 11 il one IcH than the numlier ot equal divisions 
A A, then will the exceH of one ffiviiiOQ ot B 
above one division of A be compcunded ot the 
ratios of one ot A'a diviaiona to A and one ot B'l 
divisions to B, :,..-... , 

Let A contain II parts or divisions, then one of 
A'* to A is as 1 to 1 1 or \'i . Let B contain 10 parts, 
then one of B's to D is as 1 to 10 Or il;. 

But,!,- A = ;^-i4i = n.iii = ''" " ^- 

(It, generally, if B cont»in ii parts and A cou- 
tain a ■- 1 parts, then - is one part ot B and 



This may be easily tried with two ordinary draw- 
ing M»ies ; say, one wilh the indi divided mto 3 
uS the other with the mch divided mto 4. Place 
Ihem alongside so that the 1 o( the J scale coincides 
ith the 1 of the ' scale, and then lUda the former 
athetwo'"*coiicides. It will be found that the 
s will now be separated by an interval of I'j of an 
"^^ly, if tbe scales are respectively i and 3 
j'^^rtnoT to tke inoh, the di2oWK«. »l*«i iiim^ liii 



>i«i 



and be divided in 



IT would only silnd en 



SOpSTta. 

II may be useful ne^ to show Bow to divide a 
line into an odd numhec ot parkArthemipascf 
graduating a vemier. Let iMUwa wiuilodinle 
a line into nine parts. To AoOiitjtiiMliaiBia it 
a tedious and inaecorats w&7,wtaaaBit can bs dn« 
with ease as tcdlows:— Let AB, ¥!(. 3, be ths 




given line. Divide it into eidit part* (sn em 
number) and lay oR one of such diviaioDS csi AB 
extended as to C. At B erect an indefinite psr- 
pendicnlar line B K, and with tadina A C andcsdra 
A intersect the paipendienlar in poiBt D, aaddiMl 
AD.thsnADobvioasIyeqnala )( of AB. Titm 
centre A, and with ndu AI, AS, A3, ftc, dmraits 
iuterKcting A D, then AD will be divided info no* 




equalparts. Parallel to the perpendicolar liix 
B K in-w the verticals through the division poiata 
in AD, iutereactingthegiven tins AB, thenAB 
will likewise be divided into nineeqoal paifa, as le- 
quired ; or a hue may he drawn iram B nanDal 
to A D, and limDarly divided ; than, jolni^ ths 
points ot division in theee two p*— "-"' — "- 
vWt h.'a vi%>n ia.-nA(A, teta ^ ■ 
\-otirta. 

^ Ka a. VEwttaA. wo^icaaaa. lA, M 
n«jaicA,vi« iBa.1 \idLa va. lelHi— '1 
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divided intoeigfaU, aiifl makiiip tbeO cQiocidB with 
the point A, and the 9 coinnde with bqhib point 
on B K ma; find at once the point D, uid' wvide 
A D bf the gcale. Simple at this method ii, it doe< 
not seam by any means generally known. 

The suae principle ts also spplicable to the 
diTiidoD of arcs. In Fig. 4, let A B uid A C be two 
radii, including the arc B C, which we may ouume 
to he already divided into eight equal parti, but 
vhich we wish to divide into nine equal parte. 
Frodace AB and AC indefinitely, and with a 
Twliiu AD or AEeqnal ta i't)is of AB or AC 
describe the arc D E ; then the lenirth of D £ will 
bej the length ol B C. and cne of the divitioiLS of 
B C ateppwfalong D£ will divide the ktter into 
nine equal parti with all needful accuracy. There- 
fore, by drawing todii to the aeverol diTieions of 
D E, the originiu arc B C wiU alK> be divided into 
nine equal parte, as required. 

There are certain practical deloilato be attended 



the si 



I of the vernier, and thei 



_ _. .. _e adopted, 

liavin^ regard to the tizee of the hour and dedina- 
tion circles ; but as this letter it already a long one, 
I bad better leave them for a future occasion. 

A. B. I.. 

COMPOUND ENOINXS OF TWO 

[2217B,]— I H*TBread letter 2213C from " En- 
Kmeer, Bewibury," and I muet say I cannot follow 
his orguiDeiits. The letter states, on page 326, 
"The exhaoet yalve in the high pressurs being 
now open, the steam will now pass into 
the low-pressure cj'Iiiider, whose volume to point 
o( cat-off = whole volume of high-pressure cylin- 
der. The volnroe of steam not being increased, 
bat only removed, ite preunre will remain the 
■ome, &c," Now this is the point. In thii caie, 
the point of cut-off in low pressure is H stroke. 
Kow, irhile thslow-preEBurepiston travels j stroke. 
Ute high pressures does the same, I imagine. .'. J of 
high-pressure cylinder is full of steam, and also ) 
of low prerauie, and J OI low presiiire = the whole 
of high in:esanre. .'. the eteam that formerly 
occupied high pressure now occupies j high pressure 
and ] low pressure, which ii equivalent to ^ high 
pressure, or has expanded \l time the volumes. 

This is as the me appears to me ; but 1 should 
feelmncii obligodif "Eagineec, Dewiboiy," would 
intoim me on this point. A Begjjiner. 

[22173.]— HiviSQ read ■' Engineer's" letter 
(2313G} in the Ekolibh Mechanic of the 14th inst., 
I bw to diifer from him as to the back pnssare in 
the high-pressure cylinder ; he takes Tillb. as the 
pressure at the point of cut-off in J rd of stroke; the 
terminal prewure wil] be 2tlb. This steam ci- 
hausted mto the low-preiiure cytinder for one- 
third of the stroke, which is equal in capacity (at 
that point) to the whole capacity oi Uio high- 
preMuie cylinder. We shall now have 3.6D0 cohic 
inches of steam in the low-pressure cylinder, and 
2,4D0 cabic inches at the exhaust side of the high- 
preeture cylinder. At this point the st«am 
will occupy a (pace of 1,666— the space it 
did in the high preaatir at the cut-off— with a cor- 
recponding reduction of pressure, and initead of a 
pressure erf 241b.. as stated by " Engineer," at the 
cut-off, there will only bo 14 Jib. ; or to "ignore" 
decimals, say, l.'ilh., giTine an average pressure 
throaehout the stroke of lOUb,, if we lAow a two- 
pound back prcsanre from the condenser, the aver- 
age effective pressure of KUb.. and not 14'T9lb., as 
stated by "Engineer," which will be equal to 37 
horse-power, and not .i3K, asheslates. IwiUnow 
deal with the back pressare in bigh-pressure 

Slinder. As before stated, we have a backpressoce 
161b. in that cylinder, when the low-pressare 
valve doees for steam ; consecfuently the steam on 
the exhaust side of the high-pressure piston will 
have to be comjiressed for two- thirds of the stroke, 
and at the Isrminatipn of the stroke the pressure 
will be something liie Stfllb. I should not be 
surprised if the cylinder cover gave way. Tlie 
average backpreieuro throughout the stroke would 
be 621b., or laib. more in hack praasurs than the 
avflto^ pressure on steam side of piston. 

I will now draw "Engineer'a" attention to a few 

in high-presiure cylinder 
lu HiB low-pressure one, in some 
! '20\h. , without giving out any duty ; 
1 have a pair of diagrams before me taken 
le of Hick's compound engiiiBa, where the 
■as taken on for nine-tenths of the stroke in 
high preesors, at a pressure of 69ib.. and exhausted 
at that pressure, and only gets 2<'lb. at the admis- 
lion at steam in the low pressure. A loss of 33 be- 
twixt the two cylinders. There is also the loss 
(rom leakage from two valves and ptsloni, power 
required to work the two valves, radiation from the 
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A CHSAP AND EPFIOIBNT DOTTBLB 
DASK SI.IDB. 

[221S0.]— I THIBK the foUowingwill ieire many 
of our amateur photographers. The wood I used 
consist! of the thin hoards placed as a backing to 
pictures. Tbey are about Ut. 6in. long by llin. 
wide and3-32iu. thick, and should be procured as 
free from knots as posoible. I gave 3d. each for 

_.,__ ™n :„ i — .. )jg jandpapered until a 

Bd. Cat twf -■— - -'-- 



ooth Buriaci 
re the slide is 
Jt of the 
on the B 



1 the fi 









^.. . round three of its sides { B, Fig. 1), 

and then fasten anotber of the pieces of wood, with 
the openings over all : this will be the groove for the 
shutter to work in. Four more stripe of wood are 
now 1« be slued on to tiie face of this last piece 
forming a rebate to contain the sensitive plate (C, 
Fig. 2) : it shauld be slightly hirger each way than 
the plate. This will complete one-halt of the 
double book, the other is made in exactly the same 
miinner, and the tvo halves are neatly hinged 

itn. thick, slightly longer than the body of the 
slide. It has ^o slite cut down its length for the 
abutters to pass through (Fig. 3), and care must be 
fixing the top that these slits correspond 



e opemngs u 



e HuuH, it 

_^ the plat 

position the two halves are kept together by closing 
them and inserting the shutters. 

I use dgor-box wood tor the shutters planed down 
to make it work easily in the grooves, as I find 
light geta through those thin pine boants, A strip 
of wcSd is glued on to the top of each shutter (D, 
Fig. 4), which projects over the grooves which makes 
it Ught-tdght. I find by gluing a piece of velvet 
over the slits in the top piece, then nicked with a 
knife to let intheshuttere, makes it quite light-tight 
when the shuttcrsaro drawn outforeipoBure, The 
parts which enter the camera, as also t£e irmer face 
of the shutters, should be stained black, and some 
opaque material interposed between the sensitive 
plates. Care should be taken that the plates 
occupy the same position aa the focusoing screen. 
This^^ouldbr accurately measured from the front 
of the camera. With regard to tools, I find a fret 
saw and vice to answer every purpose. 1 trust I 
have made my deecription clear, and should anyone 
feel inclined to make a dork slide and be in donbt 
upon any point, I shall be pleased to help them 
through the query colunuis. I have given few 
dimenaionB, as thesemuet necessarily van in each 
individual case. WilUsiin Holme*, Heanor. 

TEICT0LB8. 

[22IH1.]'-! UAVB been looking for some answer 
to your correspondent's inquiry about the Bunleas 
St«rluig Tricycle; but unfortunately there has been 
very little notice taken of it. I saw one in Qlos- 
gow recently, and was much pleased with the sim- 
plidtj of its direct driving, doing away, as it does, 
witii all cranks, chains, and wheels, which, in my 
estimation, are to be avoided. 

I should like very roach to heal how the machine 
works in actual nracfioe, as I am wantiog a madiine 
on which I could do a ran of twenty miloB in tlt» 



may odd that I have ni 

of life, and feel quite so' . 

have not time to learn the Otto. My first at 



BIKPLB TBAmCBI.. 

[22iS2.J— If the following simple method of 
conitrucbng a trammel for dsscnbing enipMI 
on a blackboard or any other surface il 
likely to interest yonr readers, I should b* 




your next. Choose 
in. square and lin. 
:k: make two dean saw cuts about ^io. deep 
along the diagonals ; bore two boles. A B, l^ 
whidi to fasten it to the blackboard. Cut • 
straight bit of wood 18iu. or 2ft. long, llin. broad 
and about Jin. thick. Fasten a bio*, lin. thick, 
under ouo end, and through it drill a bole (C) (ot 
chalk or penoil. Fix two French wire nsili, 
chosen so as just to move easily in the saw cots at 
DE, so that CD equal semi-major axis and CE semi- 
minor axis of rHuired ellipse. It is wonderfnl 
with what ease and certainly the oorve is described 
with this rough and eastlv-mode Instnunent. 

Z.aoilud Ibnlual, M.A. 

A PIBBT LBSSON OW THB ?IAKO 
WITHOUT THB INSTETJMBNT. 

123133.1— Many persons cannot read music be- 
cause they learnt by the ear first, iiutead of the ej 
and touch or feel. Thisisso. Nowforthoi 

of stiff cardboard and a peimy 
slate ; mla'five hnes across eaoh. iin. apart, wia 
pen and ruler, and bradawl for the slate. On ths 
first cat^ make a full dot between the lines, which 
read as F A C £ upwards ; on the second card 
make a full dot on aU the lines, whidi read E O B 
D F. call this F the upper F. Number the Brst 
12 3 4 space, and the second card 1 2 3 4 5 on the 
lines. Leom the ipaoe card first, and get anyone 
' * Du, dodging baokworda, forwsrdi. and in 

then set different arrangements of tbeee 
letter notes on the slate, as A E C E, Slp.-.-bA.;^-^^ 
the panoa diA<ltf>Bi- >JB. Sa ■i^™"«^*™'?^^^JS, 



;s^. 
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prinMjiiBce of mueic and read olT tlii^ notes in tt 
treble cigh. The extra note above all the line* wi 
be upmc 11, and Iho eitm ugte below will be lowi 
. D. IJon't tire, for there ia only one mora notn 1._ 
leuni this Icwaii, it is really lover than D, liaving 
■ ihortlinp drawn tLiDUgh it, and loolia lite the 
phnet Saturn : this is middie C on the piano. All 
you have to do now is to dmw on caidbourd a copy 
ordiBBram of port of tlio kajbootd, commenr'-- 
>t middlo C aiid upwaida. This C hiLS u lins oi 
kit nde, and 19 followed b; two block keyi ; t 
DOiDGii F. with a. liue ou iti left side und three bUck 
keys. Whuteroryou do, make the drawing your- 
■aU , and to bare the image of the keyboard im- 
preiaed on the mind. Draw the Syb lines at on the 
carda, on the diagroni, and aa low down as where 
the fingers should play ; then dot the notes aod leani 
their poaitioni dodging, puttinc your linger over the 
dot till you can go to the real piano and read the 
notoaofi. Ciemy's " Fifty Studies," op. 481, price 
ll. 3d., at Enooh'B, Holloa-atr«et, U the beat for 
beginnen. Fiddler. 

KB7 OHABAOTERISTICS IN SUSIO. 
[221S4.1-I Alt 1 

the remarks of Mr. _. . ^ , ^. _. ., 

unable to see what "bird crumbs" (sic) and the 
injury to his forefinger havB to do with key charac- 
teristics. Mr. Tomploton " demurs " to i^ iIIdb' 
tratton. aa he flails it, founded ou Colin Brown'j 
' voice barmonium, and saya thut inetcumont does 
oot give perfect intonation. 1 auppoaewe all know 
that loed iaatrumeuta ore verv touchy alYturs, and 
that the amount of fall of the key and the pressure 
of the wind both exercise somoeRect on the pitch ' 
the reed ; but my reference to the voice harmonii 
meant that the instromont was to ba played pi 
perly or naturally, and without any conjuring, ani 
that be BO, I Bay that it gives pracdcaUy perfect i 
touatlou — BO perfuct that the human ear has not yet 
'-- -n nindo which can detect ■ . . 



I ; but I confess I di 



ai^OISBS AITD TH£ia MOTBUBNT. 

_ 122135.]— Ii would be difficult 



Sodanythiug 
and fuller of 



... f tlSj level earth ^ 

oountry^ more or Ibbe, and the more eapocially in 
those VBit continents wherein alone it is posiible 
that they should oiist ~ such as Asia and the 
Sonthem America aud tbe Arctic land. So many 
are t^e wondera to be found in mountain forms 
and " in^uences " — to adopt a general eipreaiion 
—that it would bo difficult to give any one of them 
any priority ; but there is moat auroly not one of 
them more fuU of mystery and wonder than that 
erf gladera — Ihoit formabon and their downward 
movement from the mountain tops to the vatleya 
beneath. This dit^Icult eubject has been the study 
Of many who have spent yerv muciof their time on 
mountain travelling and observation — thus with 
their own eyes to watch from day to day, and from 
hour to hour, what goes on and what changes take 
plaoe in, and with, Uio vast masaea of anew which 
lall on the mountain tops, and then to finally fall, 
aa in Greenland, into Uie laa in the form of ice- 
berga, into which it hoe been changed. This is a 
Bdeutific question of no small intereet, and a tew 
words on it in the Eholisu MBCslBia may, 
themtore. bo of some interest to a readec here 
and there— tbe more eepociB% in these days of 
traToUing. 

It ia oartainly not the least of the many curious 
things which nature offers us, and which at times 
we make note aud record of, that however far 
•dvanoed a silence may be, tjieic ie moat Burely on 
infinilf ofdetoilsinitandabDutittobeyet ' ' ' 
into. No theory ia quite complete '" '""' 

•ad no analysis quits eihauated. JI 

hamtiUe aDdin&iitH, and all inquiries which depend 
on obnTTatiini and eyesight for a record of the facta 
lit them, lie always being added to, and ao are never 
complete. We see the facta, but cannot explain 
theiroause or causes, and it is ouly by auchfaeta 
rough a aucceaaion of minda that the true 
m of the phenomenon is at lust found. I 
irould, therefore, but venture tohint at a somewhat 
now explanation of a not a little curious oatural 
fact woiUi careful looking at. viz., the movement of 
Alaciers. Glaciers have been seen and wonilared at 
far a long time, indeed, for they are as old ai the 
world itMlf, and the wonder of them is, aa with so 
DMiy other cnrions things, that all the myatery in 
Iham, and in their mode at motion down the sidea 
' of hi^ mountains, b, and muat needs be, the result 
«t toafm erer and ftlwns in f nil opention, and aa 
Madr (oqpMmta Mgea tmon the glacier itself came 
' ^** F!!^ ' f^ata ^JMfar it admits ot no donht; 
■""'^'■-'JtewfH the lint of glacier studonta, 
-^tar 



n lUastration, 



of motion : but how thia ia (he continues) 
entirely unknown. I would but attempt here 
help to solve this knotty problem. 

It ia anffidontly weU known that all vapour frc 
the moisture -latura ted air on and about the tops 
of snow-capped moontains, as in the AIpe 
Andes, ia eventually precipitated in the forrr 
Snow is alwaya falling and heaping 



but there are limits to tbe vertical iu 



leof it 



tbe c 



The n 



being perpetually relieved of their snow coverings, 
partly by evaporation and partly by hugemaaaea of 
this mantle of snow suddenly falhng away in the 
fonti of huge snowfalls or avalanches. Butneither 
evaporation nor snowfalls are suHicient of then 
selves to drain the mountains of their vast rase 
This ia accomplished by a series 



weU-n 



,r gla.ie 



andleas ar 
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id papers, which alone show the degree 
importance attached to a more correct knowle' 
of their formation and movement. Many n 
fight have these ice rivers occasioned, and the 
battle still goea on. How do the ice rivera move ? 
anil why do they move ? is one of the momenteoua 
qosstiona involved in the very work of the world 
rtaolf. 

It is one of the propertiea of anow, full 
of mystery, to consolidate into ice ou bocuming 
subjected to presjmra. A severely -presaod cube c- 
mase of anow ia converted by this preaaure into id 
tt is this fact which renders a glacier possibli 
mi of tbe f -■ • 



nthei 



ertait 



jtotr 



Inaddition to this mere pressure, there is, to a limited 
extent, the altoroata thawings and froeiings on tl 
Burtaeo of the enow. Water also percolates dowi 
wards into tbe body of tbe Bnow. But it is main. . 
by proBBuro that the snow becomes ice. This being 
so, it would naturally be thought that thia solid ice 
mass would remain alwotutaly immovabla, and 
would form, indeed, a part of the very rode 
mountain itself. But not so ; hard and soLd ani* 
immovable aa it seems, it ia found to move tloiili, 
down.tho monntain sides as a huge ice river oi 
" glacier," at times of enormous length and thick, 
ness, and to eventually, aa in Oreenland. fall into 
the sea, there to form icebergs. It is found also ' 
move not only down steep inclines, but along slopes 
barely appreciable by the eye, so alight is r*-- 
inclina ; and the question then it, and it is yet 
unsolved problest, hntr and jrhy does thia huge 
mass move as it doea, and what and where is the 

Eropelliug force f Kight curious mechanical pro- 
lams, f would hen but vantore to hint at s 
solution. 

But before doins to it may be aa well to advert 
to tome of the aolutigna vrnich eminent obaervers 
have already proponnded. It will serve to show 
how hard a problem it is to solve, and it will also 
serve to illastrato and to explain more fully the 
praoite nature of glacier motion. 

There was first the theory of Scheuohzer and M. 
de Charpentier, commonly known aa the "dilatation 
theory. It was supported by M. Agaaaiz. This 
"- eocy aupposes that the motion of a glacier down 
I bed or valley ia cauaod by the oonvoraion of the 
liter within the glacier mto ioe, the irresistible 
ipansion which tales place in the freezing of it 
fomiahing the foroe which urges the glacier down-* 
ward, and thus squeezing it out. It may here be 
noted^ aa opposed to this theory, there ia this 
startling fact— that, aa in Greenland, and the farther 
North, where the gladera are from ono to two 
thousand, and even nve thousand, feet iuthiaknesa, 
no evidence ia to be found of this aqaeezing out of 
any portion of the ice maaa. All moves together. 
The pressnre at the bottom of eucb a huge moss 
mustlw enormous. The Swiss gUcEers are but as 
pigmiu to such, and yet do the Qreeuland gladera 
come dowu to the sea as pure ice in blocks, and, 
breaking off in huge masses, tall into the sea ;and 
""■' -" ■' "° ■"•iborgs. Had ice been bat a fraotioa 
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Djecture was started by 
which it was supposed 

itabed. This theory was 
. _ _ie traveller De Sauaau: 
It has been called the sliding theory." It m 
be thus defined : currents of water are found 
How between the ice of a glaoior and tbe mounti 
bed which aupports it. The frozen mass ol 1 
gloder being thus disengaged by the water from 
"" -"-—■— •- the stony ted beneath, and 



AlCmann and Qru 
that the glacier ilia 
adopted by the great Alpi 
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ceptibly by its mere weight— i.e., hv the force of 
lied, and it is atrenu- 
r, and was oonaidercd 
it the action of gravity 
uiuuiT la uui Buij^^;ient of itself to move the glacii ~ 
down the bedonwbicn it is supported. The gtncii 
does not slidr- ^''>wa ita bed aa a plate of glaaa i 
slohnmataiial whefli^T^" '-^ • 



J for by mar 
in Moaeley, tl 
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needed to account for the raovemant. What is it, 
and vphcro does ft originated 

3. Tbe late Frofesaor J. F. Forbes, an eminsnt 
authority on this subject of glacial action, came, 
tfl«r long observation, to the conclusion that tihi 
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a gUd* 
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. of the ice itself ; that the ioe movoi 
down the alope of the mouutain mncb in tbe umE 
way as a viscous aubatance, such aa tar, might do. 
and that its weight was alone suJ3cient to urge it 
forward. And this at first sight might teem 
indeod to fully solve thia puzzling problem, la 
nothing more would appear to be needed to do it. 
But it IB not ao : mare gravity acting alone down- 
wards will not do the work. 

4. Professor Tyndall has proposed a diffeiait 
solution of the problem. When two pieoei of 
moistened ice are brought into contact it It fcnnd. 
as Faraday proved, that th*y immsdiatelj been 
together. Broken pieces of ice, aa ther bnak in > 
glucier, reunite, and form thus a aolid maM. Dr. 
Tyndall. therefore, concludes that the motian of a 
glacier it due to "fracture" and " — y'-f""' " 
Its own wdght, therefore, dnga forward Oe ioe, 
which aoema to flow with a Tiaoooa motion, Owiii|' 
simply to the " fracture and regelation " of all its 

Canon Moaeley hat "prored" that the men 
weight of a mass of ice is not mfficiait to am 
the ice to move dovm a moderate ilopa. That 
most, therefore, be soma otfaeo' force nigiag fiis 
ice forward and downward. A gain, therefore, ws 
ask, What is that torse which oaa^dt the kt 



b. One more attempted explanation may be dt- 

cribed, Mr. J. Crolf aays :- " — '- " " " 
"ng, give ■ ' ■ - 



ill aays :— " W^, m Am ■<( 
t heat, anil whUa jaamngiBia 
the solid state expands. Ioe, Uiatafan, m in»ia. 
weight tor weight, a grecLtra ipaoa thu wattr. 
Ice, in the act of melting, abaorba baaL Tb am's 
action, when shioing ou tbe nufaM of a gliaiv, 
does not raise the tomperatiiTe of it^ iriiichitaannot 
do, but converta a portion of it Wo wafer. lUs 
action, if continued , would in ti*t oania the glacier 
to melt away altogether - - *■ — » — ■ ' ^— 



;e of if 
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Mr. CroU, theretors, nqpHtattalthB Iwd 
thua finding ite way into one poraca at Aaj^adB 
is rapidly conveyed to aaotber nliaB^iBAmlh* 
doing ao compels the icy maaa to ohautilapoatiia. 
It it not, therefore, the ice, aa ice, a(\ ^Kin &it 
is moved downward by the foroe of jpavity— M 
aupposod by this ingenioaa thoorr— bat tbtt WtlK 
particle by particle. This water ia anin cubtbIb 
uitoice. ItisdifRcult tx) aee hers^^thawllM, 
thus permeating, by supposition, tbe maM of tta 
ice everywhere, should not act at a rinr fnH rf iot 
doet flowing downwards. But wliue, it at] 

from to do the work of floating, or sranof "oOih," 
such enormous masses as go to make in a tfiife 
and wide glader ? This, therefore, cannot tcopotf 
for the movement of a glacier down tbe tkipai lal 
TOSS the levels of a mountain inallne. IttttM 
ithing ehie in natore which it found to mart a 
the like way, it maybe here aaked, thos tehi^l* 
to a solution of this difficult problem F Ihopakt 
be able to show that there it, or at leait that On 
is yet another theory tending to a aolntitfi of fidi 
problem. O. B. A. 

X-IGHTNINQ OONDTTOTOBB. 

[22ISii.l-I-i reply to " F.B.A.S.," p. 339, it 
Bppeara to me that the lightning ooudnetor ot Chi. 
cheater Cathedral, which be very truly deanibit M 
on elaborate airangemeut, wot put op with i«T 
small regard to sound principles. A woran COWB 
ribbon ia a very good thing— for the nujkeo. M- 
cause it is aipenaite, and ghiaa inaulatoia. ^,0(^ 
under tho some category. With auch aocompoK- 
ments I should expect to find a very bad mA 
because that makse no show. NoUung oas vA 
bo aimplor than a good lightning-conductor, wUA 
only needs a sufficient mats ot metal, either ainl. 
rope or atrip, tbe rope being handiest for fittbf 
up. and the atrip less likely to be fused, but aim 
exposed Co injury otherwise. But a eathednl i|A( 
ought to have at loait an inch section of matil.iirl 
here economy, ao-called, ia always an wiie. taoBf 
that the mere addition ot mass of metal, wkiii 
vastly increasing aocurity, adds littie propoitioB- 



better to inaert strins of metal in the edifioe, tail 
connect them to the oondnctor, eapeciallf rian 
bolls and other metallic massns aie contained in tt< 
structure whioh ought to be connected to tbe oon- 
ductor, provided the prune oondition of all it daljr 
attended to. This, ot oonne, ii "good earth. 
This ought not in tnch a caaa to ezewJ 
I ohm resistance ; but I nndentand amM of 
our cathedral conductort bare bean found In tta HN, 
effect of which may be to maks tha ■■- 



duotor a 



juduction ii 



invite a diachorge which, failins: to b 
\ wn llt^ di>«n.bate itaelt into the b 
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ir time diitmct 



structnre, I ihould insiat upon 

Sood eaiihs at difFerent porta, aud lead me ccm- 
uctoTB to all of tliem, makiiig the ridge cap of the 
edifice n part of the sy atsm of conductor if poaaible. 
AboTO all. I would put the moucyin sohd metal 
and honest work, not iu fancy tips and intulatore. 

SOOIETT rOBFSTCEICAZ.BXSXASCH. 

[221S7.]-WiUT a funny letter 22152, p. 341 , is : 
The idea of colleotiug negative eTidence I Why a 
sinsle positive evidence upon any subject outweighs 
millioui of uegatioDS. Asking, loo. of all the 
world, if thoy have ever had " hallncinatioiis." 
Of courKQ they have. I take it I am myeeli a 
singularly ucanscantible enbject, and I often have 
the " impreaaiona '^ inquired about. OcoasionaJly, 
I have to move atout my hoom in the dark, and at 
times I have the inipreasion of aome preaencu 
walking behind ni«, and even taking the liberty of 
potting an arm over my ahoulder. It has been ao 
strong at timea that I hare actually been reluctant 
to more in the duck, and bare taken the trouble tn 
get a light. When it comes to that pitch, 1 alwoje 
-"-"-r a few drops of tincture of podophylun 



fulU/ rtpmttd 
amfnimttr tf 



I know perfectly well why I have thia impiession , 
1 have a distant remembrance of being twici? 
is a small cbUd by aome atupiil 
'- '■ — s also subjected '^ — 



frightened—' 



remoTed. 



extreme nervous impreaaion, when I was ton years 
•A age, by my father azid uncle, who ought to bave 
known better. Thoy took me without a word of 
warning into a atrun^ houte, and showed me, iii 
his coflin. an uncle of whom I had been very fond. 
and had seen a few days before in good health, 
made me kiss him. Ibavoavery distinct remi 
branee of the following night, aod how little peic' 
there was in the house, I also understand periectly 
well that this nervous impression will never be 

J I- V jg j,^ Q^g aineular effect whidk 

1 have hod oU my life an intense 

. -„ pproachina a dead body— but only 

of a white peraou : a dead Hindoo or neg — — ' 

I have been a good deal amon^ tJiem— ui 

up the aamo action, any more thaa any other 

Now, such inoidants act on theiiiBJL____, 

kind, and they areaubject to the effects, though few 
may be able to trace the actual caiieo, as I can. Of 
what conceivable consequence can any rscord of 
such transient nerroua reactions be, except so farae 
to render doubtful other things which may bo 
natural, and actual facts of an entirely diBerenC 
order F The attempt to collect Uiem seems to me a 
ridiculooa absnrdi^, which can only reautt ia 
throwing contempt on the whole proceedinga of tha 

The collection of jwjiCiiYOvidence, and tho . _. 
fnt testing of the conditiona and tnistworthineis of 
tha teatimony, would be legitimate and useful ; but 
the other course is reducing the society to the level 
c^ a set of old charwomen chattering horroTB over 
gin and tea. To those who have eiamiuod these 
subjects it ia well known tbat only a few, and those 
of apecial constitution_, ore capable of receiving im- 
preaaiona wortli cxanuuiug, and there ia quite work 
enough before any society proposing to carefully 
examino the reality of thuse cases, without taking 
up those which are cert jinly unreal. 



BEFLnS TO OnERQiS. 



/<• (Mr MHMn, UormpanitKU an Tup*tt- 
rntnlum, ia 4ack iiutana, IA« titU 
t qiitrg atkid. 



[n2I3I.]— Boiler ftuery. — "Machina" aaki 
whether the method I gave for testing a mode 
builer would not strain it severely. It would straii: 
it, certaiuly ; but if it is not capable of atauding thai 
atrain, it would be quite uniittod to bo us^ for 
working a model otigme, because pressure is apt tc 
iry quickly in such boilen. and they 



or F.M.'s, not having a resiatance galvannmefer. 
Tba ff eight of vrire on the four pole piocea is 4(ilb. 
The commutator ia formed of sii copper scgmenta, 
each one being .'; of the circle, with a small air space 
between each one of .V wide. Will he kindly say 
how I can increase tho E.M.F. without rewinding, 
and I will try it and report lesnlt. — Wiixuua. 
[-52281 .J-WliItenluB aUTer.-I think it bettor 






after . . , 

For this have not quite a quart of fr^-boiled 
potatoes, mashed flue, a cupful of broken butter, 
and two even toaspooofuls of made mustard, with 
■att to taste, lleat up an egg li^ht and mix with 
these hul-Damod ingritdients, addmg a little cream 
or sweet milk : then add the chopped &sh, mixing 
all thoroughly together. Make into balls on a 
flonred board, and fry in boiling lard like dough- 
nats. When uniformly browned, remove from the 
fat with a skimmer, drain, pat on a hot diah and 
serve. Carelully prepared these flth~balls are ex- 
ceedingly appetising and nattitious. 

To Bbonlae Wood. — !. One pound of logwood, 
throe quarts of water ; hoil three hours. Apply 
hot. WTieu dry, brush oxer with a hot solution of 
2oz. Bulphate of iron in I quart of water. Itepeat 
if Dot black enough as aoon as diy. It wiU he 
better if loz. of powdered gall nuts is added to the 
latter solution, though it is not strictly necessary. 
'1. Wash the wood with a boiling decoction of log- 
wood three or four timea, allowing it to dry between 
each application . Then wash it with a aolatLon of 
acetate of iron, which is made by dissolving iron 
filings in vinegar. This slain is very black, and 
penetrates to a conaidcrabla depth in the wood, so 
that ordinary scratching ur chipping does not ahow 
the original colour. 3, Mix astrongstainof copperas 
mad logwood, to which add powdered nut galls. 
With this solution ataiu your wood, dry, rub down 
wall, then djs French poliah made quits dark with 
indigo u flnalj-powdaed stone- bine. 



Socesa, and than 
: himself, with 
aome idea of what ha ia doing. 'Ho hod better leave 
cyanide alone ifntil he is compolled to use itl I 

, ! don'tmeanto say llicre isanythiagvery objection- 

modeli.'tho factor of aafetv ! ahlelabout it, but it in poi»on,and shoold not beosed 

■'—■---"- ' <--:•—- --ettar without. The 

'hitening silTer and 
*-- alloy on Ihefac* 

.. .__ , .._ iter surface pure 

metal. In the cue of silver, provided it it not o( 
too low a grade, heat the woclc to a good red, and 
boil in a mixture of sulphuric acid and water (on» 
part to 40). For tine silver, once boiling wiU be 
enough ; for inferior grades repeat the prooei* 
until the deaired whiteueaa ia obtained. It the 
articles are veiy delicate, heat with a gas blowpipe 
until thoroughly hot all over. The advioe tolral 
In sulphuric acid and water 1 to S maf be correct, 
but il you did so at a factory you would get the 
lack. For plated articles, the cyanide is usefnl, 
but even then tartar and other things will do a* 
well; but if the "silver" ia of ao low a quali^ 
that it ought with as much reason to be called 
copper, you must plate with a battery or by rub- 
bing on a mixture of chloride of silver and cream ot 
tartar eijual parts, mode into a paste with water 
and applied with a clean piece of good cork. Fur- 
ther infortnation if requiied, but not privately. — 
Sux. Don. 
[52296.]— Nearest Fixed St»r.— I am mnch 
'- — '' *~ those correspondents who have Idndly 



ilwayt wol 



Elan. It is practically impoaaible to calculate the 
ursting strain of such small boilers by the usuai 
formu'o! hosed on the strength of metals. — £sti.ii. 
[62M7.]— Chilled BqU Tnrnlnv.— In reply to 
" Hechanic," 1 wish to know how many revolu- 
tiona per minute a roll loin, diameter ahonldmake 'i 
what ateel is used t- and how tempered ? what kind 
of emery wheel ? how many revolntiona it aboold 
go at ? also the speed of lathe and the traverse ': 
Any other information renrding the above I shall 
feel grateful for.— A. R. V/iisni 



a varied of storage ... .. 

scribed, and can toko hiachoice. Knbath'a is about 
tha best he can make ; but the simple Faure ia the 
easiest: aee p. Hi, Xo. 8ol, and the volumrseainoo 
SXXUI.— NCK. Dob. 

[52223.]- Balalng Steam bv Oaa.— I do not 
think gas oan be made 
aand cubic f e ' ' 



doubt that it might be used in boiler turuoces with ' answered mv query. The journal (I call it 
advantage. On p. 49, Vol. XXXIV,, there is an I maybe, as lie. Arthur Moo aays, an -'ex 
article on the Uasifairtion ot Fuel, in which it is | lie, and ''does notprotend to DC scientific." That 



giveaproStibut there ianotmuch ' obliged 
ht be used in boiler turuoces with ' uiswerr 
advantage. On p. 49, Vol. XXXIV., there is an I maybe, 
article on the Uasifaction ot Fuel, in which it is | me, am 
stated that Dr. Siemens had prapoaed to gadfy t^ I is just the mitchief ot it ; it pretends 

*.._, — J __ I — a -± 1?__ ».__ j__L- ... I ■ — J njQre than ecitntifio, I have 

re than a quarter i 
itmg, and thongl 

h the capabihties 

matter prominently bqfore the Society of .frts— I IieoUy should like to get a glimpae of how toeh a 
not BO much with the idea of preventing smoke, as ' muddle could have been managed by the moat 
with increasing the economy of the coal, llere inuenioua 
need be no smoke from those long chimneys which ' 



„ .__, - - I , „ t* » 8^t 

fuel used on board steamships, by adapting a modi- Jeal more than scitntifio. I have had somothinff 

tlcation of hit rHenerative furnace and uaing the | more than a quarter of a ceatury'a experience in 

1 at what is called "producM' gat," I believe I^pntiiig, and though I am tolorably conversant 

late Sir W. Siemens had int^ided to bring this ivith the capabihties of printers to moke muddles, 

" " ■ Arts— I IieoUy should like to geta glimpae of '■'——'■ - 

I muddle could have been managed t 

is"Ahiha 

>Qngled besides. Mr. Meo is no doubt correct in 

laying the passage I quoted was a " slip '' ; but I 

lubmit that however excellent the medium 

which they convey their teaching, 

" have no justi&cation if thny slip in that 



Dob. 



K. M. G." mentioiu, and woult 
owners knew what's what. — Ncir 

[li222[).] — Induotion Ooll. — Impoaaible to 
answer this query. The " Y. B." should try with- 
out the condenser. — E. L. H. 

[52232.]— Braaa Poliah iu Uanld.— Bather a 
peculiar htle this. Why not dip the hraaa in dip- 
ping acid? It that won't do, try the effect of 
oxalic acid, and a bit of leather to bring up the 
gloss. — IfCH. Dob. 



[52iUt4.]— Electrical Heaeor omenta. — I hope 
some one will kiudly help with on answer to my 
query. If anyone haa a dynamo that gives good . 
results, will he kindly give (he dimensions and foi 
weight of wires on armature and field magnets, 
and ahow how they were arrived at by calculating t 
One example would suffice to explain the syitem.- 
A PKlvant U( ELEonucrry. 



fashion . — Stbthjtt- 

[32302.]— The Oheapeat Food.— Thankt to 
those correapoudents who have recommended me 
to read certain publicationa, including one on 
'How to Exist [no. Live] on6d,;a day." The 
information may be useful to soma ol my tellow- 



old reader 
hot a" ■ 



[52235.] — MosBBneae Batteir. — "Heme 
Rill " mult not expect to find the information in 
books, for many writers do not know, and when 
thev do are too Icumed to trouble themselves with 
>uch details. The quantity required ^onld bo 
luffideut to make a saturated solutJon.-P. G. T. 






.]— H.P. of Bnsina.— Thia 

Topping up. Why cannot the querist do 
limsell ? The area of the piston is 3-Hiu., 
the length of atroku ^nl of a foot ; the revolutions 
TO 2,i, and the prossuro of (ho steam lOib. For 
onvenience, multiply.2.') x 10 = 2*1 x J = 83 x 
-U » 200, That number divided by 33,000 would 
give tha h.p.— in this case, 13-ltioOtha of One horse- 
power, or say l-12ijth.— Easm. 
[52240,]— Stone PollaliIn».—"Lapis" canflnd 
ucli information in bock volumes ; but if he 
iviahes for a di.'fluite reply to his 

more dBfinitely what he 

by tho " saw."- Mason. 

[&3216.]— Payno'a Battery.— The quorist can 
tcanxly expect an answer to his query, Theproper 
way would be to purchase a cell, and aee how it is 
made.— C Keb. 

[623ari.J— Parian Cement.— I am not sure 
i;bout this; but Parian, like Keene'a cement, ia 
luade from piaster ot Palis mixcil ^'^ some solu- 
tion, allowed to set, then recalnned and ground to 
nnwilor In tho tma of KcHjj, ,. the solution is, ' 
\rA nnn nt * ' , In t\in rua 



IS by rtono, ai 



.,'■ and know u 

those t»oka can possibly contain Js to ba 
ly hack volumes. Ijy U 



rather pertinent complaint the other miy — in tha 
JCr/ii, I think. A working man went to the plooe 
where one of these wonderful books is isbued, and 
after paying lid. for his dinner, he didn't feel 
Fatisfled. He very reasonably asked " Where ie 
the Ul.'a day '; " Tlicre is, unfortunately, a gieat 
deal of quackery iu connection with food nowa- 
days, aa if Fiome wonderful discovery had been made 
!<ince the days when tlie Ttoman legiona invaded 
Gaul. I have just been reading iu an American 
mpcr a most instructive aitide by I)[. A. T. 
Cosner. of Sew York, who has boon malnog on 
elaborate aualyaia of certain fiouni and "foods" 
tihich are offert^ for the acceptance ot tho Ameri- 
can people. I suppose most of your readers 
have heard of the celebrated PillsbUlJ 
Mills at Uinncapolis, where they chiim to 
liave introduced the most perfect and scientiflc 
method ot making Hour. WeU, Dr. Cuzner took 
OS a standard white flour, a sample of Pitlsbury 
" Best " ; as a whole wheat flour a sample of t& 
Franklin mills ; and also a sample of the Healtik 
Pood Co.'scotd blast gluten flour. This is what he 

Bru. Glnleo. Stuc^. 



Hllsbury Best 

Franklin Mills Entire 

Wheat Flour 

Health Food Co.' :... 



1,000 



150 



150 



-.KM 



The microscope is not a complete test ot tho vftlne 
ft any flour, so Dr. Cuznsr adopted the woahing 
process as well, and the result was as above. The 
rhite flour contained a large percent, of glutcu and 
o bran residue; bui as (tlutcn cells sti^k to 
bran, the Franklin Mills' sami!la»Ji.'a-K'^«t«>i'S^^ 



ink, a saturated one of ai ,ia ' i» tho . . 

man cement, a solution o( -^W^.^Bvs. Doa. ™™^« ,^.,^ ^.^™. „„ .■->—" "t.- 

vethsretiitanoe ol mj ^»v,^h,a «»« » t,\*o!«<w^'Mftff- ^^««-^«*«'*™-*^**^^ 
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He&lUi Food vii.'a sunple coalainsd mctiuUf ■ 
Uiget qiuuitjtj of bnu tbin ii nattinl. indicatuig 
pretty cleiuljr ilutt bran liad been &dded I It uenii 
tliat I hava hem ffuilty of " fifing in tbe fue " 
of ui uuwer (bid) Knt to m; query b; Mr. Hea. I 
remember the "reply " met by that gentlomui, 
vhiuli T aharacteriwd oe sbaurd, because, as it- 
uairer to my queatiou tor tho "chopeit " [ood, i 
Tecommeoiled eometbiiig juat double tbe price c 
Scdtch oatniea.[ ; but I am at a lou to know how 

Srfonued tbe gymnastic teat of flying in its face, 
teemi, too. Chat I bave '■ very properly " a' 
nutted lomething— Mr. Mee beiug tbe judge 
what ia proper ; alao that I " wax so wroth 
■oine cereola which Mr. Mee has taken under bu 
weeial protection, but which, btrenge to say, he 
dbea notdeactibe in ai^ definite numuei. I ahuuld 
be very aorry indeed if I could believe it possible 
that the poorer inhabitauts of tbe Principality 
cannot get tbe best Scotch oatmeal, or find a roller 
mill or a couple of atonea to crush wheat, both at 
which, I beluTG, are "cereali,'' though Mr. Mee 
Menu to hibt that they aie not. I apoke 
of them, because I know tliat tbe; are tbe 
beat and cheapcat of the cereal foods, and as to the 
•ide-iiBue about djspepaia, I can only lay that i 
doctoracannotprOFide anew stomach to order; but, ' 
if boiled crushed wheat cannot bo digested, I am 
afnid that tha stomach ia bopeleealy ruined. Dr. { 
£Jmnads, in hid altogether txccllent directions foi . 
makiDg oatmeal porridge (Xoa. SIH and 00b), 
lecotomended a litt'o heavy calcined magnesia to 
ba taken where tba pDrridee was not digested easily 
at Bnt, and I preaume that is a general lemcdy. 
If tha inhabitanta of Wales cannot afford a litue 
rollai milt, let them get two Urge Sat stones, and 

Bit oruah the wheat between them, not grind it. 
itx. lle« arill condewendto inform na of the real 
ehaiBcter of hia peculiar cereals, wa may be in a 
podtiOD to jadge whether they are auch wonderful 
ibinga as he aeemi to think ; bat I would beg of 
bim to remember that aj question has leference 
to food value, not to hia or anybody else's penonid 

[S2393.]— Orumpeta.— Take 2Ib. of flour make 
into douoh with warm milk and water, adding a 
little salt, three eggs, well beaten, and three tea- 
apoonfula of yeait mixed to the conaiatence of 
thick batter, stand before the fire to riae, poor 
into grewed tins, and bake alowly until of a Ught 

Jellow. If "8. B." wanta a commercial recipe, 
e will, of course, omit tbe eggs, and I think he 
would find it more couTCQ Lent to uAe baking powder 
than yeaat ; but the addition of even one egg to the 

rmti^ of Qour above giveB will vastly improve 
plain »rticio.-B. M. 

[.5233T.]-B«ndliiff Bia».-If "Jim" can 
make hia tiraaa soft by beating it to a red, he will 
be able to easily bend it, by getting soma one to 
make him a moulding of the desiceif form. Thus 
tbe mould might be carved out of beech, and a 
block to lit other side. It would be advisable to 
have the under block a good length ; tbe other may 
be any oonvenicnt nie^ and be hammered with a 
mallet. Braaa, after bemgheated red, beeomeaveiy 
■oft, but tbe hammering makes it hard again. 
Hence, if " Jim " haa Diany to do, it would be ad- 
Tiaable to have his " form" caatin iron longer than 
hiaplates: or get aptonersatot rollamade atonce. 
Two aets of shaping roUa amd one in tbe centre, aet 
a little out of line, will keep hia idatee quite 
itniight, and he can bend as fast aa he can get them 
thmugh the machine.— J, T. 

[52411.]— Cheap Z.athe. — Although I have 
never adopted the following method, an acquaint- 
ance of nunc made use of it with aucceesfot resulta. 
Having arrived at that stage where the headstocks 
are fitted to tbe bed, we proceed in this way. Get 
twoblockaof hard wood, AA, and foiten down on 
the bed, with the article to be bored, say the poppet, 
between them. Iti these blocks, in a position cor- 
reepouding exactly with the poppet centre, bore two 
holes with a centre- bit to take a cutter, or boring 
bar, fitting closely, but not so tight that it will not 
turn round when slight torsional leverage is im- 
parted to it. Let this bar be |iit. or Jin. in diam. 
(a* large as the bore of the poppet will permit, 
lor the sake of rigidity). A. slot cut through 
at B will receive the bonng tool. At the right- 
baud end, r/. the bar ia filed square, like tbe alunk 
of a drill, in order to fit into a ratchet brace, D. 
Behiud the ratchet brace, a third block cf wood. C, 
.-. B—j. V... .i: ... , ., ,iQg bored hke 




[Ml 
UgXi 



that it 



muat be drilled flrat ; then 2iD. or r.in. of tbe 
end of the culler bar turned down to slid 
while the cutter bores through the mandrel 
J. H. 

|.i2'13n.]— Extraordiaary Fbeni 
will call it " achromatopsy " next tin 
I shan't be accused of ''poking fun" (p. ailt), 
because critica will dive into their books to discover 
the meaning of the term. " H. O'B." ajipeiars 
think that the " colour-hlind " see eveiything na 
either black or white.— Nus. Dob. 

r)21IKI.]— Ooatinff Lead.—If the castings are 
required, I have tried 
d it works well. Se- 

.._,„ id if the mould is so tbo 

le blacktead can be rubbed on the face with a 

ece of rag, the casting will look much better. 

on't have the lead too hot, or it will cause the 

aster to craok. With care, several hundred cast- 

gi can he made off one mould . — WiLLi AXa . 

[62463.]- Bolt Working off Poll ey.— Your 

!lt works off the pulley because your shafts are 

not parallel. Take oR the fiangea and adjust tbe 

ahaftatrulyparallel. The belt will run off the pulley 

- -J the aide at which the sholta are f urtbeat apart. 

R. It. J.-, 

[5246.1.1 — Belt WoTklnr off Pulley. — If 

A. B. C." will have tha face of pulley wall 

rounded similar to a barrel, the belt will not work 

atretched more on one aide than 

another. See that the pulleys aroina straight line. 

(.')2466.]— OroiB Bolta.— Cotton belts ara not 
suitable for cross running : the edges wear very 
fast. Try a good leather one, and order from the 
mokera to run croaaed ; and if it is a double one, 
have it copper atitched. In working, castoc-oil the 
edges.-V?ltJJ*j.s. 

■62466.]— Oroaa Belta.— There is always more 
1 .^...!__ ■_ _ (,f„(,jj bgit^ u^ nothing 



_ loD^ time, thoiigli in the case you have given tbt 
attrition will alwaya be considerable, and power i! 
abeorbed therebv. If circumstances admit of it, an 
ipen belt with (ha working aide at the bottom (tbt 
jhafts being horizontal) would be tar preferable. 
This arrangement causes the slack side of the belt 
by ita own weight to embrace the pulley, and 
admits the use of a comparatively slack bait. — 
" . H. N. 

[52474.]— Strain on Jlb-Chatn.— If by "jib- 
chain" "Radnor" means the tie-bar (or chain) 
A B, then let him make A B » length of tie-bar : 



a fixed ; but this block, instead of bi 



n with the poppet centree, which hole receivei 
•uE [Kiint of the ratchet braco, and becomes its 
point of resistance. The atrut S is carried from tiie 
Mck ot the block C, to any convenient placa of 
■opport— a wall, if available. To here thig bole, 
work the ratchet lever, tightening it at evaiy tbiti 
or fourth turn. When run out, cany the back 
feloek, C, forward, two or three each remove* bdug 
■ufBoJant, The aketch ahowa the cutter haU-way 
^Aimtrt. II it ntber a alow prooeM, but ooa 
dotfatm^id « little dnu ia auatmir work. In 
.. '"'^ *^ hmOatock, the fin. hob for tha buk 




AC -leogtliof jib; BC height ot post. Draw 
AD TcrticM equal) W — 10 ton*, or 10 diviaious of 



may be measured off by meaiu of the sale la 
follows:— .'itrainon tie-bar = AE = 12(, atrain en 
jib = ED = 191 toua.— J. H. B. 

[.'12472.] — SbIIIuk. — Ko glazing or smoothing of 
the soila of a ship would make any aFprecisbIs 
diffwenoe to its apeed. The friction lietireen 
particles of the air (their reaiatance to motioa oni 
oc against each otber I mean), ia less tbaii that 
between the same particles and the ameatliMt 
aurfoce that could be produced on the aaili. The 
reault, therefore, whetLer the aaila are nmwtli or 
comparatively rough, is the aame; a tilstafaii 
clinga to the fabric, becnnung. for the tima w it 
were, a port of the sail, and tbe trictioD i> brtwaeo 
particlea ot air only a little distance anvfmm the 
oil. audnot bctweou the surface of tie' sail ilielf 
lud the air. — W. Wtatt. 

[.^21711.] — Slectrlc Clock. — Hsri^ rsiJ 
' Kiko's " reply to thie query, I la nucfi ielBr. 
isted with it. Ibave made ai anai^^isit aolbat 
my clock rings an electric bnUtotninuEDtc*: but 
' luld like if " Kiko" ironldaead a skdck of hia 
arrangement. I anx sure hs wonld oUige ottai 
readers besides.— A Reohaute. 

l.i2470.]~Electrlo Clock.— II "Soma" )) 
aatislled to have his bell strike ia tha intsml ha> 
ween each atroke of hia clock, ha can do aa inttu 
ollowing manner : — Ono wire from tb* batter) ia 
o be connected direct with tha beD. Tka Dthcr 
rire ia to be connected with the hanuMttdthe 
ilock in such a manner that when tlit fc—-«— oM 
t wilt drop the end of the wire ints anwUtna^ 
f mercury, or upod n smaU plate ol rfean «0 




will explain itaelf. C ia tbe clock, B the bell. Ml 
B' the batter)', and T is tha trough ot mcnrory lb 
wire between the hanuaer and the tcon^ ;Ma 
through one or two amall rings, which ann k 
guide it, oud is sliabtly weightod near iti od, > 
order to inaun its di^jnug iuM tlaa macmj wi* 
the clock hammer luea. The wiia lulBsai Iki 
point W aud the hammer should be twiited bda • 
spiral, in onler to allow Uia liam^m r to riae tndl- 
lean testify to tbe workiog of t*"" plan as I lam 
doneitiayaelf exactly aalTiaTede«!tibed it T»« 
best battery for this work ia tha LedaDcbc.- 

[S2Jd2.]-Blectrlc BIJ I haw » kimiW Iril 

hung in my bedroom, whkb, li^w^ tbt qiviiU 
refused at times to wodc. On wntidunc it ^Mtn 
I found that the contact-aprinc ■tnakto tha piBK- 
acrew ; therefore, the cunnt waa not bnM*! 
-« - ^ bcot the hanmar back Bwar bn Ite M 



Lt it woold hai> b t> 



veryslightly , _ 

farther to strike the b^ and it has not 
work ainDe.-F. B., MMdey. 
^G2484.]-I>ark ■UdM.-OatnBteiflC^b- , 
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w.-^iianittii^isl-^T whtii tj ihin."— S. &. 

^?1\«.V — SB(ln> T. Xmu Powar. -One 
Bu'i-Twvci if ^miUr TrrEciKd ilh of ■ hone- 

p?WTr."-'E = S.SX*ft. K. Tbrnton. a ■■ two man- 
win;" g%t tacict 9h.vj]l pre out Il.DOOft. lb. 
But nMi aril] find it better and moie economical to 
Ihare'i 1-h.p. gai engine, ai tbe imiUaT nzea ars 
not to reliaW eicept when new and in flnt-nte 
cooiliCii^n. — L4B0S Onyu. TccciT. 

[■Viv>.J.' — Kectro-lIaffftBt*. — An irtiida of 
Buue ii in tjpeoo Uutnbjecl. and vill befoUoired 
bj another,' m which I «riU see if I can meet the 
ijoeiiit'i want* without menlv working out a paiti- 

take, except aa an example. — Sioiu.. 

f.K.>l^.'— lucmatationa in BoUera.— Your 
earreq<oihlen1 •■ Feiro " ghocli rieit the locomotivo 
■bcdioftbe Loodan end Xonh-Weiteia Bail way 
ComianT is London or L^vctwkiI. or cne of the 
inaaTlazpmaiiufaetiiriDpectHblishniente to which 
thepateBtreofthe Porter-ClaA ptoeeH woold be 



*huf oaoe to enabU 
Al^it« eould uy oae 
goLog hillr into this ai 






nude the nnfennentad brad deKribed bf ^* J. F- 
■' A ebjwIslMa " in tb» E. Uu;ai*ir. two or t' 
jrtxt ago, bat litidr find Ihit tbe bmd liu 
oapteeflLnt smclT^ Oui anv of tout Hmnnndenti 
kindlT npliln thii 1 I muoh like the unfermenled 
bmd, and sboDld legiet barinf to giTe It np becauM of 
thii unell.— C. E, L. 

GiKBO.l— Power of BnKlaaB.— Willaomenaden 
me wiut poTcr mj en^H are f 1 baru ■ pair cdd- 
:(ed tocetbrr. The crlladen ate Igin, diiun., 1ft, 






lii nfei- him. fra s Tiew of the " practical 
VFtkuif" he dcKTes iufonnaticdi npCE. The 
kadisp featnTe rf the procMtii the precipitatioD of 
the mlanale irf lime cf th^ bariwiier by the uae 
of ca=Rielime icKliiti:!!!, tlie caustic lime becoming 
SBilNi^Ie isd bcficg pretrlptated abo. With aoda 
adi the Kida would mnAin in H>l\ition. Moreover. 
Sie Tiir* cf the t^da if l£ii ima u ^al ai that 
of tte lice. Agitator* are emploTid in the Portet- 
Claik prweB. wiiich it con-ied cat in closed veueli 
and pi t wjje Elten. wherebT lirge quantities of 
mierare treated, bv ciutinu'i-^:- working, within a 
amin rpa^v. and. bemp under pnuure, the softened 
and £jttnd nter at Cimden re-ascends without 
poBpnig to the aervice tank. The Lugei the 
qcantitT treated, ihe imalkr the ccR per l.i.'/j 
sii::ai.-C. C. 



nBAlISWERED aUERIES. 



aiMT. Induction Coil, p. 160. 

BMl. ir*da.l«0. 

■MK. IdatbeiBlalni, IS). 

tKK. CorriaBTradnp, let. 

BUOf. BoBslidiu ISl. 

BUHl. PaiQtT'I^leKape, ISl. 

axw. BailnT Gate . i«i. 

taont. BoUinrHtnck, 1st. 

OMl. Bpertmm, Ttmperstuieof, IBl. 

5ni3. Electric I*uncbe», p. iM. 

KtU. Eamg Toola. iK. 

E9H, ChmustiT snd Drelog. SSU. 

Stt'4- LaDtem Microacopv. Kfiu. 

sn41. Defective Ejector, »1. 

sens. Tnulfe, :U1. 



aUERIES. 



'MMa.l — Wliarf Crana. — ■Would anj of your 

xArwm bifnnn mm vhat mjiunivnianU T ihtnld take ot a 

liftiuf eapadtrT 



a pud limple work 



alM au if piae, talc, or mahofanj- "planki" «■ 
tbs«deitta^wndBBd«isk! The model la to b« iboi: 
IK. loDE, and to be bnilc, u tbete ii utA a diSnili!' a 
^ttfaig nltabl* log.— y. 7. V. C. 

rntSS.]— SpMttxoKope.-tt auBBM to ne thai uu- 
lenn might eaallf make a pocket (j 
OBfl woula give umilarlj plain direc 



■ gooddealalnndacBtworic 1 Tl 

tor the itudenti of an n'aTi who nqwh tie 
work In the ihape 

luldinp t*"" "' — " 

lerbBia* 



a pmiure of «I 



(J«S«.1— atSBl Bevila.--Tarpo«ui tn make foor 

hiTejuitttDl>'liVl" 1 ihould feel obUsed for intorma- 
-iiuaato Icnglhandbrcadth of allt in bnua f nmea f or 

and Khat tfaiL-kncaa should I make the braaa fnjueii for 
■bo dilf eienl lete ! 'What effect hai the tbickneaa of the 
- -aaie oo the tone of tha tongue !— B»a/hk. 

[UU.1.1— PhotoKTapblo. — Will aome subaoriber 
kinaifanaiter tLt loUuvnog qutrirn I— (1) We alelold 
he rapidi:;' of i Ifdi \i cqaal to (- J i/ being 
iFDgtb. a ijierlunj. klaf thii mte be applied 
e-lu»UT to doublsu and !ingle-no» '-""- ' T h-^i, _, 
the rule applied to both, but hare 
that a photo, taken with one eomuiuati^ii 
rectilinear requirea naly trice the irapodun 
aperture; that the whole Icna would rei 



tliat la obtained i 

L - - 

_ _ — Conlil any o( " mn 

>t it thaj aie aware of aarnaiia 

ufflDgboEH. &c. ! If ■□.give the name ol the nibi 
the nmchlu i> a patent, and tbe pivbable coA of II 
Tewa, Also, ia there UT paitieular name giioi Com 
Tewa :-JoH«»nni. 

Ifiwe^.]— OxidlalaK Silver.— I ban Difd tba ta 
letbode recommeaded on p. 311, but neither CDakn il 

-leer black enough, ud it will not (twd tbeaaald 

hniih. I mmt a jet black.— E. H. 
[sases.l- Steam Jftokat. — HaTioc u a^ 

blinder atniD jacketted, aumli^ with afiMm tea 

[team =beat through a ''~ ~ 



' alao heard it itated 



baek mtoblBation "f a pon 
alone aa a ain^ Je-Tiew lens 



luutle T- 



Bpametncai lena be uaed 
I) Would a pairofport- 
r well (ur Ecoeral item 
focal Imgth be the moal 



[U&M.l— Travel of Satifre. — What tntel ahonld 
to lOOin.', to secure a good flt I— A. B. WiLiciaaas. 

(S*SM.;-Pi»no JC»yB — WoQld >[r, DariM oblige 
b)> infarmiog me the b»t aod baodieat way to preront 
keya fiom sticking down ? Tlu keys appear to t — 
WKped or tivialad at the topper end of key, and rub 
agauut another. Surely good keya abould not do 
The teya appfar to be made erf a fety Hght wood to 
at ; tatherYkewlourul pitch pine. ^Vbat kind ul n 
should they be nmde of )-Ih)bv. 

[HSU.]— Oeamatrloal I>r«wlni.~CLn any 
•• oora " menUini the title of the textbook or books uaed 

13 anbject of the Gcienee aoil Art Department I Ii 
PaTue'sVinjection-'auHir - ■ --^ 

l$15a7,:-0rnameiital Steelwork. 

le kindly explain the manner ftanph m 

ent bright aleelvork. aay tbe plate* of lucks, &c.. with 



me and ughtiug purposes in only a. few uisULQCes. 
alTliougli seTeml .ibuudanth-TieliliDg wells, and a 
large territory from which it was known goa could 
be drawn, have been familiar topics imong the 
manufacturers ol Weetein I'^nnsrlnmia. Recently. 
boweTer. attempts ape beinn nude to utilise thi3 
natural gas on a large scale by the iron and steel 
and glaiB manufacture is. All tbe window glas 
manufaettLtcr* of the Southaide. Pittsburgh. I'a.. 
bavB closed a coutxiict with the Niagara Gan 
Compaq to sopply their (letoriei irith natiulil 
n*. The eompacy is now apentlag in 
Wathingtou County, and represents tires of 
«ach factory have been negotiating thera for the 
drilling of gas wells and laying of pipe. Themanu- 
(acturers have leased about twenty thousand acren 
of land in that county, in the neighbourhood of 
tlie McGugiu well, tbe lariat natural gas well in 
the world. They eipecl to arrange for the drill- 
ing of severul wells on their territory, the work b) 
begin at Duce. Tbe Edgat Thomson BeaKmergtesl 
works, at Braddock. Fa. , have alio been completing 
amuigviDCnts to run their whole plant, in which 
100 boilers are in use, by natunl gas to be obtained 
from a gas well at Murrayirille. 

Balled Donghnnte. — Alii together one quart 
of flour, two cupa of sugar, half a teaspoonful of 
(rated nutmeg, u pinch of allspice, a teaspoonful 
of ciunamon and a teaspoonful of salt, rream 
half a cup k'f butter and put in. stir half a cup of 
good itTODg veast with a pint of warm sweet nulk. 
and put in with the rest. Of these make a ii 
dough and let it rise over night. Next day stir 



soiid^St 



jiccojdisg to the u 
,moir^— T, W. W, 
iBSBBS.HPood for Beoi.— T*m 



tbe artidefl umanuvted 









d should J 






like barle 






Dctbing like tbe sugar 
.,-bsrd, bill 

B L., -,..^ ^... ^^ J,m boU it 

am'awnt^^- If it aets ali^btly burnt in itm- 
I the bees T 1 was told puttug lemoa-jnicfl in it 
hard. IsIlao!-0. 
— Eztrftctiner AnillDe ColotirB. 



:5W».:-8prlnga.- 






[ticlea ! I preaume they can be obt 
luiicKllenl With a little altenliot 
ould prrhapa ault my purpose. — Iveji'ki 
IWWl.j— Waterproof.— I havereoer 



able I 



1 through 






rfry jilad If sj 
« of salphw^'' 



I have no Imowledge 



unU be thankful f( 



wiodlnmks 



HBmunlnm.- As llr. Fryei 

^ed my guery oo p. »St "teply ' ' 
lip eye tbrju^h the oue — — * 



make tbe holea leadio* from th' 
it TalTCl oltheaiiei 
klM explain bow hi 



the clay to the deelnd fotm. ui 
....^ a frame zDniid it. and pnun dtct 
rking the latter well down, wbeaik 






. pipe, and a stop Up m pipe Ui 
. . Ltn eriiniler it ■*^^^ pifr 

m trap : wfH tbe tiap keep tbr lUaD 

_, water paMS wUr^ nay be is jickei ; 

Alao. is it n cesadjy to keep the tap always o^ vha 
the engioi' la at work! Than bats told lo dov it 
' .er the engine bus atarted. If so. I caoot aie tV sat 
the eteam tup. Perhaps "U 0. T." or •■ liia. 
wabBry," will explain the iMe of tbe stsaia tisp to me, 
and oblige.— Cold Cbisxl. 
l8»B:o.l-HalT.-II any one can kmdly leD »f tow to 
- — tbe TVDis of snpernBOBs ^ir, I^teld br moeb 
.-X X. 



lai^in>F U 



destroy tb 



IG1S7I.]— Carmine-- CusH it aa nadn who 
laiea pnotical knowledca oTthe aal^scC leD BKbiiw 
auch pure smaoiua It wiD Ue to dkaotn Ici. at 
beoii™llr pure camune t— F. H. 

[MWS.I-Bnaapot.— TrasByisataiheBfSBap- 
iroximate date for the iiniaiia^iiTtrr --"'-r'r 

raa visible to the naked era I Ti^ dogdy na>kB ud 
ither MMSa I rtgrel to aay that I BiMsd iL-T. ». 

[5Ki7S.1 DlmanslonB at BoflM Pl>taa.-V11L 
kit. S. XichoUs, or some othae leate, gh* tbe lalt ■» 
dndioK the length of plate* fv diAri and fsavA 

' jf boilers f—fioiLEB. 

,._j74.] — Torpedo Bnstne. — Can say nate 
kindly fimiah me with the aiae sad posis of csrtae 
-led in pmpelluig the Whitehead tcipedot-Gn 

[B3.t;3.1— Oraaae.- Will Kime nalvitf ombe (Ml 
mugh to give me a redpe tta the manafacBn ol koC 
id cold neck greaaa autUble lor a* to aifllsBdlqi 
ork, and the method of preparing same I— Qaa4SL 
[5M78.1-Bcint ClotlW.-Fleaae gin BatheeORtd 
_^ thcdwk doth, cabin elotb. Bad wtM An^dbitv 
an Didinary canal boat, Willi an ontline plaB AvngUi' 
eiaet_pu.ili™ of the rarlouB faolea foe tying ot AJ» 
wbut lenirtb tbuuld tbe ropia be that are sphoed ia tWa 
■.i>lca;^ii>-ici.is. 
[fi2£;7.;-OiKanetU.— I wiah to make oh iil lk« 
iitnimeats m; self . Will any one kindly tell nw a fan 

trumeuta] . and give any direettoaa for euttiig Ikt eaK 



Ol leaver tnat win ^uh uie duck coionr eqwv 
well, says Geri'T^iluHg, tlieoak tanned takitfW 
colour beet, pine and faiich faaik leUbat toku i* 
the worst. If the leather doei not take tte coka 
well, it should receiTa nana pTOTiona pnptfituK 
A solutian of the carbanate ol aoda u P'^'^ 
used for this purpose : alth«ii{^ t^ OM M <U>C 
soda or ammonia is leu inlntiatu to Uia ksAM- 
The leather is then waabod otF with dean «itB 
and tbe ground colour laid on thinly with a In' 
and rublied in sntQ ft U all taken up. A pi 
preparation for this purpoaa ii obtained by hsBf 
Campeach]' irood for half an havx in twiM ■'' 
iireight of water, adding a sixQi part of tiulK* 
give a mora intense black, potiring oM th« dW" 
tion. and boHiiig the wood in clean watir tot tM 
hours. Some ^taah may be added totkcsraei 
deiwction to aid in the ntiaetion. Tte ij*j' 
pound off clear or&ltendand |iii«iii iwljii I rlwl^ 
vessel. Tha black Golonr ia m u aie d bftiMtiV 
old iron with a decoction of bawor, loai bsa. * 
aweet Ian liqoor. It Is left for a few ^jy ^, 
dirt removed from tha niiCaoa, and tbe Aar Itiv 
drawn oS. This black oolour mnat not be iff^ 
lutil the ground ooloor ia completelT alnxM, ' 
he leather will be lootj. Aftar the blaAdteW 
leeQ rubbed in with a bro^ It will hanafe^ 



appearuice ii another lisbt an 
:UK).'-K(]d*l TMbV-Cu s&i of OD tvienda solution is appliad, and ttw c 
Igi'-i goollinEiIoiaiMde\ya^',s^bmaBVttf«nA,,#u&\im>Ai»iVU£aQSdiasi. 
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THE PEOGEESB OF ABTRONOKT 



INI 



IF the year which hiis jiiat drawn to a close 
can scarcoly be regardtid, iu an astro- 
nouical yvoiat of ri^w, as a very eventful 
one, yet it bus aecn an amount of good and 
enduring work done, and results achieved 
v^hicli may (iiiily pntitlo it to be regarded 
as marking a jef furthi'r advance in astro- 
nomical Kcicnui^. 

The chief celestial phenomenon of the 
year has umloubteiUy been the Total Ellipse 
of the Sun on 3Iiiy tith, remaikiiLle, inter 
alia, for the RTfat length of totality. The 
sun. OS probably a large proportion of our 
readera aie aware, was hid'len for nearly H 
niiiiutex, and this is a duration which M-ill 
bo only once exceeded during the rentainder 
■of the (wnturj-— viz., on Aug. 2'Jth, ISNO, 
when, in West Africa, the snnwill be covered 
br the dark dine of the moon for (Jm. 21s. 
The Eclipse observed in the May of the 
previous year (18S2) laated less than 
two minutes. The recent Eclipse 
observed from Caroline Island in 
South Pacifiu by observers si'nt out by 
Austria, France, Itnly, the United States, 
and thiscountiT. The Corona waa observed 
*0 extend visibly to some two diameters of 
the sun— i.e.. to a height of l,732,l«H) miles 
above his surface. The French photograph! 
show that its real extension was greatei 
than that observable either to the naked eye 
or iu the tcIeKO}«. Dr. Hastings found the 
line D of sodium dark in the Corona — a 
pretty conclusivi' proof of its consisting ol 
matter which ivflects sunlight (of which M. 
Joussen obtained indcpemleut evidence], and 
one afl'ordiug a strong corroboration of thi 
truth of the theory of the meteoric charac- 
ter of the outer jmrt of the Corona. More- 
over, in the largest of the Coronal streamers, 
U. Taecbini detected the spectra] bands so 
familiar in the specti'a of some of the recent 
comets ; and there are but few people now, 
and assuredly no astronomers, who arc 
ignorant of the very intimate connection 
which exists between comets and meteors. 
The foruiof the Corona remained absolutely 
undianged during totality. MM. PaUsa 
and Tronvelot occupied themselves in making 
a diligent search for the entirely mythio<3 
pianet Vulcan. M. Palisa was supplied by 
Prof. Holden with a chart of that region of 
the sky iu which the sun was situated, and 
■while he succeeded in recognising nine stars 
in the Bonn " Durchmusterung,'' could not 
see the slightest trace of any fifth mag, 
etar uumarkeil in his chart, between H.A. 
2h. 52m. Us. t.) 11'' N.,and H.A. 3h. -lilm. lUs. 
to 22 ' X. In sweeping with his instrument, 
M. Trouvelot, while easily recognising -11 
and > Arietis, did come across a reddish 
star, which he was, for some time, disposed 
to imagine might be the intra -Mercurial 
planet. Professor Holden has since shown 
that this was simply a Arietis. We can 
scarcely conceive, after this, that any future 
observers of total solar eclipses will waste a 
single instant of their precious time in 
looking for Vulcan, whose non-existence 
may now be considered to be irrefragably 
estuhlished. The English observers were 
successful in getting jihotographs of the 
bright line spectrum which appears at the 
instant before andafbirtotttlity. Theredpro- 
minimccs, which have formed such a marked 
feature in former eclipses, were, on this 
occasion, con.^picuous by their absence. 
Much oronal structure is shown in the 
French photographs. 

Two Comets have been discovered during 
1H8:). The first one on February 23, by 
TOU XXXTia-MO. B90. 



Messrs. Brooks and Swift, in America : the 
second by Brooks alone on Sept. 2nd, which 
has since been identified with the one dis- 
covered by Pons on July 20th, 1812. Thp 
latter is visible as we write. The spectrum 
of the Brooks-Swift Comet, as observed by 
Dr. Von Konkoly, at O'Gyollo in Hungary. 
consisted of three bright lines superposed 
uTwii a very faint continuous spectrum. 
Tnerc can be little or no doubt that these 
Imes belonged to hydrocarbon. This obser- 
vation has since been repeated at the Royal 
Observatory at Greenwich. 

Bererting to the Sun, we may recall the 
numerous and striking indications of activity 
afforded by the splendid spots and groups 
of spots which have appeared; some of 
them having been visible to the naked eye. 
Xotably was there one at the beginning of 
April, covering an erea of upwardi of 
4P4,ii00,(JlMJ squ.-iro wiles on the solnr sur- 
face. All observers of solar pi 
with the spectroscope are familiar with the 
hue D, immediately following D,. which, as. 
every one knows, is one of the lines of 
sodium. So far, this line Di had never 
been identified wth that of any known 
terrestrial object, and the unknown sub- 
stance to which it is referable was 
called, for want of a better name, 
"Helium."' During the past year, however. 
Professor Polmieri has discovere 1 this line 
in the spectrum of certain ^'esuviau lava 
so that at last it would appear that we ar 
in the way of identifying this hitherto un 
kuown element in the solar atmosphere. W< 
mentioned last year (Vol. XXX\ I. p. 31'ii), 
the invention by our greatest living English 
spectroscopist, Dr. Huggins, of a method of 
photograjiliinff the Corona of the uneciipsed 
sun. Grave doubts, however, have since 
been thrown on the validity of his mode of 
proceeding : iu fact, it is now susj)ected that 
the pseudo-Coronal structure visible in his 
negatives may have its origin in reflection 
from the dork backing of bis photographic 
plates; such backing being painted on 
streaks with a brush. 

In connection with Celestial Photography, 
nothing has hitherto ever been effected 1 
eq^ual the superb photograph of the grei 
nebula in Orion obtained by Mr. Couimon, 
with his lift, reflector, on January .'IDth. 
1MS3. This marks u rerj- distinct advance, 
indeed, in the photographic' reproduction of 
celestial objects. Dr. Huggins has also 
successfully photographed the spectrum of 
this nebula with an f^m. reflector. 

Three new Minor Planets have been added 
to the already terribly overgrown list of 
these useless and uninteresting bodies ; the 
known number of which now amounts to 234. 
This exaggerated meteor-ring (for it is very 
little better) between Mars and Jupiter is 
now becoming emphatically a nuisance, as 
much valuable time is wasted iu certain 
observatories in efibrts to identify and follow 
objects which are wholly unworthy of the 
labour bestowed on them. In the cases of 
the few which approach nearest to the earth, 
Juno, Flora, Victoria, Sappho, and one or 
two others, it is needless to say that they 
can scarcely be too sedulously observed, 
affording, as they do, one of the most 
promising and accurate methods of de- 
termining the Solar Parallax. As regards, 
though, by far the larger proportions of 
these bodies, we are indebted to German 
astronomers for following them at all. They 

ight very well be let alone altogether. 

In Physical Astronomy, one of the most 
important essavs of the past year was made 
by Ml'. E. J. t^tone. F.K.S., the Baduhffe 
observer at Oxford, and P.R.A.S.. iu his 
investigation into the alleged retardation in 
the rate of the Earth's rotation [in other 
words, the lengthening of the terrestrial 
day) iu connection with the amount of lunar 



on April ISth, of which he gave a viva vwe 
pTccii on the succeeding evening at the 
Boyal Astronomiool Societv, he advances 
the novel and somewhat startling hypothesis, 
that the strange discordance oetween the 
theoretical value of the secular acceleration 
of the moon's mean motion, as determined 
by Prof. Adams, and that required to reooO'- 
cue Hansen's tables with the records of 
ancient eclipses, really hod its origin in the 
fact of our having changed our unit of time ! 
The Baddiff'e observer contends that no 
proper distinction has been drawn between 
the longitude of the mean sun and the 
mean longitude of the sun, and that 
when consistent units are adopted, 
the observed acceleration of the Moon's 
mean motion agrees with that required by 
theory. Mr. Stone's paper was suhse- 
nuenilv published in an extended form in 
the R.A.ij. .Vo.<(/i?j) SUirts for May. If we 
sccept Mr. Stone's deductions, it foUows that 
the whole question of the supposed increase 
in the length of the day mu^ still be con- 
sidered as sub judice. and 'without any 
practical or observable proof whatever. 

M. Nyren has re-determined the Constant 
of Aberration, from many years' observationa 
atPulko\va: he finds it to be 2l)'492'. M. 
Polie, of Liege, has discovered -what he 
believes to be observable proof of diurnal 
Nutation, whence he concludes that the 
earth must consist of a fluid nucleus sur- 
rounded by a crust scoreely exceeding 180 
miles in thickness. A short account of U. 
Folies investigation was given by one of our 
t;orreBpoudeuts on p. 300. 

A re- determination of the Moss of the 
planet Saturn has been made by Pro- 
fessor Asaph Hall, from observations 
of his satellite lapetus during the years 
ISTO, ItTU. and 1477. Calling the sun's 
mass unit]-. Professor Hall finds that of 

Saturn to be .77— ,;-;, ■ 

Although the investigations of Professor 
Asoith Hall on the ParaJlai of <• Lyrte and 
lil Cygni terminated early in the autumn of 
l><82, his results did not reach this country 
until 18iJ3, so that we may fairly include 
them in our review of work pertaining to 
the latter year. The entire research is of 
the moat exhaustive character, and is 
founded on a long series of observations of 
the highest class, comnicncing in the year 
W>2. As final results, I^xjfessor Hall finds 
the parallax of Vega to be 0"1797 ± 
U'00j(>12 ; BO thitt light must occupy 
l^'Il Julian years in passing from this stir to 
our sun. The parallax of 'il Cygni he de- 
termines to be 0-47n:i" ± O-OlaSl", indi- 
cating a distance which hght takes 6'8U3 
Julian years to traverse. 

Ourremarks with reference to the date of 
the appearancein England of Professor Asaph 
Hall's work apply, nmtatis mutandis, totne 
perfectly masterly monograijh of " The Cen- 
tral Parts of the Nebula of Orion." by Pro- 
lessor Edward Holden, recently issued as an 
Appendix to the "Washington Observations" 
for 187S. No one can henceforward attempt 
the study of the marvellous region sur- 
rounding ft Ononis without the aid of Pro- 
lessor Boldon's exhaustive account of all 
that has, so far, been observed and recorded 
of it. 

A prebminary account has been given by 
Bor Majesty's Astronomer at the Cape of 
Good Hope, Dr. Gill, of his telegraphic 
(tetenuination of the longitude of the Royal 
Observatory there. It is a most noteworthy 
fact that this determination is within a 
single quarter of a second of that made by 
Henderson from lunar observations about 
1.S33. 

M. Stephen continues his Catalogues of 
yebulw observed at Marseilles. 43 new ones 

acceleration, supposed to be otherwise un- iippear in that (ot ItVHA. _ ^_ , 

accounted tor. In his very T6ma,TVa!o\o\ J*. " ^i.tm.'Masso.^.^TO. -Kte ■^•a^as 
papor, first real beSoie t^ie B.'>v*\ ftod«tv\\««tt««<!lW*.Vl^^^'^''«"^'**-'^' 
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ii'Hr? Tiinps arc jihriUjIitho- 

I'tiy IH itf'iu'lil}- Tiiirauf:'! at 
)xf..nl. mill .it Ilurviird CfUnfp: ( thsi-.rvatiiTy 
fi tUv rtiit(!<l Ktuli'M. A viry umiik and 
iugi-iiiouA fonii of ijhotoiuutcr lor thi 
meHMiuiiig of Tariiilile ttlan haa been de- 
agui'd by the li.'T. T. E. Kspin. obscrror to 
that Tory excellent and iiractical little asso- 
ciatiou the Livcriiuol Aatronomical .Society. 
A description of this inBtrument from Mr. 
£spin'i) own pea appeared on p. :tS( of our 
iMst volume. 

The Great lied Spot on Jupitor, which has 
formed so iu.irkL-ii aad pc!r8i9t<>nt a feature 
on the face of the planet since the }-ear 
187;», is now fading perm-ptibly ; in fact, it 
is only visible in instruuiuuta of conHidenible 
size and powei. 

Thd ObservHtori.?* of Copenhagen, Green- 
wich. Kiel. Slilnn, Piiris, Piilliowd, Utrecht, 
and Titr.na, bavo tixi'du^H'fn Kid as a centre 
for the tr^in'iiiin.sioii of Ajtroiiotuical tele- 
grun«. An aniiii;il snbsuri]iti'jn of £''i 
mtitl.^ any 0!r-'.iv,-i{.,ry to receive Icli:- 
graphic infoni.ritiun tit ivi-ry fn-sh .i.-tro- 
rJiKii.wl djiii.iv.'rj-. Diiring th'- imst yiir, 
Ur. O. Ft. Dtrviii li.ts \nni iti>T>oint".| 
P!;i:..:.m Pr.i-^^-,r r.i .V,;ron.miy :.t Cii.i- 
brlij:: .in I Dr. D.b.r.k ):ih h^-u trii....- 
f-TT i:,-.:a D i:i«:ik I; ti. ■ rJir<-et'>rato "f 
•i^ O-i'^TTa-. ry .• ir'^ff K'-r.:,'. 51. 
Hv-.wa:: ;.i' r-i^'-lrliT I>:r»'.ti'.'n o( the 
lti-:yt\ <■»■*'-. :*.jrr ^t I{ri--'^li. '.■vifinc, it 



wirkin;; rA dw; jisw .U;t would mainly 
dftp^od. r* u ViO parlv to «av definitely 
tliat th^ nfrw mk^ will *jjoil the Act ; but it 
i* tvi cl^ar th-tt r<id tap^ b« had the ugnal 
itKionnt of indiienc: in framinj^ them. Aa 
WR annoanc^l last week, no applications 
woiilil be reoeived if th-iy bore an culier 
diitA than Jan. 1, IS-vi; but it is doubtful 
whether any one hail authority to make such 
an order, whith praptical.y prtcludes inven- 
tors from entering their ipeciS cations on the 
first day of the new Act, became it is next 
to impossfble for country rendents to 
^t the declaration sworn and the other 
docnments into the office on the same day. 
Communications from abroad are not 
abolished, for a special form is provided in 
the schedules [Al], by which an agent or 
any other pervjn can obtain a patent for an 
invention communicated to him t'rom abroad 
and although there is nothing about it ii 
the Act, Uulf :il imposes on the apphcant 
the duty of tumiHhiiig the ComptroUer with 
a drawing illustrating- the features of 
'Ity coniitituting his invention, and a 
isc explnnatory stntement, in addition 
to the spi'i;iliuation — the object being e»i- 
dently to i<it\-e the otKuc the cost of pro- 
jHtriiig abridgi milts, and to obtain ready' 
ladt^ copy fi>r the new illustrated journal 
'hich the Hoard of Traile will i-<»ue. Thn 
liini ebiu"!- of the -i:<th Section of ihe Act, 
-liich distitii'tly Ktitte^ that ns regards the 
ninuiit and tiiiiii of jiayiiieiit of f<fs, the 
Act sbiill extend to all jMitents gmnt^xl before 
''(n ciiiiimeiici'iiir>ut, m put on ont side 
ly Cull' 4:i, whieli jirovidus th^it the fees 
|i:iy:iblu bi-fnre the expir.Tition of the eighth 

C'lir acooriliiig to the Act shall be jiayuble 
■fore the end of the seventh in the case of 
jMbintH gtantt-d prior to Ism. It would 
«-inu, then, tliat all existing mtents. and 
all thfiMe to !)•• xriintcd which will Ijear iLitei 
t-j ]:,u. 1. l-i^t. the liilc ;« ' ai you 
fi,r il.'j -let ktving !j";kU overri-hl-in 
"i.-cti'm 1-^ is conc'jrue-l. it would 
■..:-iij tl.it ■-■.tu t\.>- new Li-lb-jJ of p.iyinff I 
th- ±"V' nr.d :h..- £!"• by iu<;.din.Mits will : 
r.-.; jj-t'-'^ '■■■ l■■l^■^l;■^ b«i/ir.jr da^-* ^«.:r t.i ! 



pointed to ; 



t itKh declaiadoni, ; 



:iz^IZ^r and the sppiMl 
r T'.*ii- ' bv an " - - ' ■ ^ 



tween th« C.:c 

auuiorisedio ij 

troller. The t--;-.-i^.-TT ihonid b 
the printed fK=;r:vidad tot tbt 
and contain a^ kiiir^isa zo whic 
&a., may be »ifE3 : zr^ if a pri 
cannot be rA-ui^^ tt'i applieuti 
be written in uzs? x^l .agible 
in the T^g^i«Ti Th^^^t^^ apon om 
of strong wide-r=L^ ^P^c ^-^ 
leariug a margin uf '^ on the h 
tide. That applies to ill d> 
oopiea of iliyrr^unTj ^ent to 
the Patent 0£ce. The appLi 
procured the fonn an-i Ramp C 
it up in BCCOTdanc« with the i 
giving merely tkc tiUe of the k 
(which, however, zaast >deariy s. 
nature], and get it sizn^i by the ■ 
before whom the decCu^rion is mad 
fee is usually li.) Tbi* 'ioonment oi 
be forwarded to th.^ P.itenl i"-' 
panied either by a prT' 
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required on the provi«£ 

able on the complete *^.j— ^■'^ri.n 

of which most have tb'r itam^af 



the form is not large ■sa: :uh u -js 
whole of the deatzipticn. the s 
muit be written on wi>ifi-r^-"i fa 

margin 
drawings are n 

h^-sheeta or 
drawing-paper, and c 
of I!>i:i. by IJin. or : 
margin of half an int 
of these drawiiun k^^ u) i 
them; but i ' 

'../ ii 

b-jTf. and t* pnspor&i j»:c!:p 
{fecial dire<;t:ons *^c"vtM 
_>-il;l4 ■Ls.'i £ne Ii=.e :tilT.! 
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e a drawing with every specification, 
htsmeu wiU be sorely puzded ! As a 
the applicant will not aond in a com- 
Bpecmcation with bis application, but 
"est content with a, provisional, and 
g prepared the documents requii«d, 
kf either post them or take tham to the 
t Office. If the; are posted, they 
be deemed to have been left at the 
t OfGce at the time when the letter 
iniug the same wonld be delivered in 
■dinary course of post. "In proving 
lerrice or sending, it ^h«n be suf^ient 
ere that the letter was properly ad- 
id and put into the post." Suppose, 
rer, the packet is lost in transmission 
gh the post [guch losses have occurred), 
will the inventor prove the posting, 
it the same time, SJiov that his docu- 

> contained a description of an invention 
I somebody else has entered, it may 
ost after uio time at which the lost 
it should have been received in the 
inary course of post." We have nothing 
r against the Post ; it is one of the few 
tnment departments which is really 
Mi well ; out an inventor in makine 
:ation for a patent should take especial 
tbat his "papers" reach the Patent 

as soon as ne is ready to deposit them. 
ocuments being safely deposited at the 
fc Office, the application will be re- 

to an examiner, who wUl report to 
>inptroller as to the sufficiency of the 
ption, &c,, of the invention contained 
provisional specification. Should the 

De imf avourable, the CSomptroller may 

to accept the application, or may 
e the amendment of the specification ; 
» must give ten days', or such longer 

as he may think fit of the time when 
■plicant can be heard personally, or by 
snt, before the ComptroUeo'. Iftheap- 
C: is not satisfied with the decision of the 
^roller, he can appeal to the law ofBcer, 
f must first pay £3. In this simple 
'lien, every patentee can be mulot«diii 
m of £3 at the will of the Comptroller, 
B,a practically compel every applicant 
Bal to the law officer or withctaw hia 
sation. That regulation is manifestly 
, for if the Patent Office compels the 
ant to appeal against its decision, it 

itself pay whatever fee is considered 
Ary to tbe law officer. As a matter of 
>r some reason or other, the authoritiea 
IPat«nt Office have latterly refused a 
many applications for patents, some 
31 no doubt for trivial or absurd sc 

* ' inventions " ; but as they hai _ 
Bd others equally as trivial or absurd, 
^rho carefully watch these matters are 
ung to wonder what is the cause of 
3xtwonted action, and to hint t 
OQ that in future many appli- 

> will be refused, in order 
;llo appheant may be compelled to 
^ extra to bo allowed to appeal to the 
»<:er. We will assume, however, that 
f>licant obtains his provisional pro- 

; he must, then, witlun nine montht 
3.ate of his application, leave or send 
*Xet« specification, which may, like 

> "Wisional, bo refused by the Comp- 
-■*-.iitil it is amended to his satisfaction. 
*^ul being again open to tho law 
.^^TOvided the applicant pays another 
<-*jlher, at this stage, the complete 
'-"^tion having bemi accepted, anyono 

■*at liberty, within two months of tho 
_ -the advei-tiscmont, to give notice of 
*- wn (fee lOs.), and to assist him in 
a case he will be allowed to inspect 
"*^plete specification on payment of 
t» have, in a previous article, com- 
on this extraordinary regulation, 
^ tho great blot on the Act, and opens 
* "^ to fraud, for it puts into the hanils 
'K-csted opponents of an applicant 
^ty information they require to 
s<3od their opposition. Bhoihd tbere 



be no opposition, the ^tent will be sealed, 
Hud the applicant will then have letters 
patent protecting his invention, but leaving 
him to prosecute any infringers at his own 
risk. Rule 23 provides that where, by -" 






end the Comptroller refuses to accept it, the 
document may be amended, and the 
Lpplicant may make separate spetufications, 
irluch will bciar the date of the original ap- 
plication, but each will be regarded as a 
separate patent, which must be paid for 
accordingly. The question of what are to 
be consiaercd separate inventions must bo 
left until, in the efflux of time, we are able 
to discover from the practice of the office 
and the decisions of the law officer how 
much can be included in one patent ; but, 
according to the Act, "invention" means 
' ' any manner of new manufacture the 
subject of lett«rs patent and grant of 
privilege within Section 6 of tho Statute of 
Uonopolies." As this section merely says 
that patents may be granted to new mana- 
footures, provided they are "not contrary to 
the law, nor mischievous to the State, by rais- 
ing prices of commodities at home, orhtirtof 
trade, or generally inconvenient," it will be 
leen tbat the definition of an " invention " 
is left practically to the Comptroller, and 
beyond him to tne law of&cer. The sooner 
an authoritative decision is given the better, 
tor if sundry parts of one machine, each of 
which may form the subject of a claim, are 
to be regarded as separate inventions, the 
cost of patenting that " invention " may 
easUy be very much more than it was under 
the old law. As the Board of Trade hae 
practically unlimited powers to re 
amend, and alter the rules from time to 
time, it may be assumed that thev will soon 
be brought into harmony with uio spirit of 
the Act, the intention of which is — 
doubtedly to foster and enoouiage m\ 



HOV TO XAXX A CHEAP LATHE.— 
TI. 

Ohuoka. 

have spent seveml pleuamt and useful 



W^iS 



hours together during the construction 
our lathe, and it is complete thus far. Eul 
unless we have chucks it isyetpmcticully usalaaa. 
Id the salection of these, however, each one will 



contents hunsall with three only— the pranf^ . , 
the cup, and the tucc- chuck, all extremely 
simple. To these we shall add, for metalwork, 
the dead centre and curier, the slotted face- 
plate, the cup chuck with acrcwi, the drill 
chuck and plate, and the cone plate. Also a 
small circular saw. Anything more elaborate 
than theao could hardly bo deemed euential 
common accessories to a ■' cheap lathe." 

The pran^ or fork chuck is used tor tumii 
wood between centres, acd is mado of atcol. i 
ihapo is indicated in i'i^'. 61. Turn tho toiging 
in the lathe, using carrier and driver, cut tho 
screw with stock and dies, and (Ho the fork 
nearly to shape. But befuro finishing, screw it 
into its place on its own mandrel nose, and turn 
tho point H true. I'ut the finishing touches tu 
the prongs, and have their tips hardened. 

The cup chuck. Fig. 62, nnd fate plate. Fig. 
G3, will caih baw a pLiin pattern, made simiLir 
to their c.istiiiga, except that thu holes for thf 
mandrel screws will be cored bmall enough for 
tapping, say, with a core {In. in dianietor, 
HaTing thL' raBlings, taku cither one of Ihem 
[the same directions applying to each), and di[) 
it, face inwards, in Uie dujfa or jaws of a faci 
plato. Face the portion which bears against thi 
collar of the mandrul, bore the cored hole with l 
turning tool, set in slide-rest, in preference to f. 
drill, and putting on the change wheels, cut th<? 
internal throad, chase till it fits ciisily, hut with- 
out slop, on the mandrel nose, then turn it up 
truly in its own lathe. Drill countersunk holes 
for wood screws in face plate, also one ',ift. hAo 
thiongh the boss a, to reccave the dnver tor ttvo' 
curier, which is used with m«bi\lr«ck VAiWti 



dend centres. We will also adapt the cup obuck 
fur motalwork, by drilling and screwing ,„in. 
holes, Fig. 64, and cutting tightening screws 
to match. The trouhlc of forging ana tnnung 
thiiSD screws can be avoided by purchasing er~~ 
mon set screws, say, lin. by |ib. with t~— 
hciagon, or round heads, and tapping ' 
match. 

We shall make a dead centre for the headstock 
i;mdrel, turning it out of a piece of steel and 
.rowing as in the poppet centre [Art. IV., Fig. 
21, the anly difference being that the thread 
111 he tin. instead of |iii. Wo can finish the 
point in its place, after which it most be 
' irdenud. 

Oct a carrier forsed to dimensions (Elg. 6S), 

drill and screw the boss, and make a set screw. 

A. second carrier (Fig. 6S) of smaller dimenaimii 

will be convenient, and tor turning hits of wire, 

Buiall rod, binding screws, ^c, a carrier or two 

uuide from small nuts (Fig. 67} will be found 

:tremely useful. I)y letting Oie set screw stand 

it a considerable distance, as shown, we avoid 

■.a necessity of shifting the driving pin in the 

Face plate- 

An extra fiice plate cast with slots will he 
denrahle, on which to bult metalwork, with or 
without an angle plate. The aloU [Fig. 68) will 
bu cored out, prints being put on the &ce of the 
pEittein corresponding in position with the slots 
required, and a core box will be made equal in 
dL^pth to the thickness of print and plate com- 

iple square-tapered drill chuck (Fig. 69) 
made without much troulJe. Wh^ 
forged and screwed (mine, I may note, is of 
brass), run it into its uwn mandrel and drill a 
■Vin. hole Jin. deep. With a i'«in. cold chisel 
hip a taper square hole to tho dimeoiions wa 
ntendte make the shanks of oar drills. Clean 
nit with the point of a square file, trying the 
accuracy of our hole with a drill run round from 
lime to time in the lathe, until the drill revolves 
truly — does not " wobble" in the chuck. 

A drill chuck ncccBsitates a "drill plate"; 
that is, a plate to carry forward the work which 
is being [frilled. Art. 3, Fig. 17. In our caae, 
we shsdl just slip the plate over the poppet 
mandrel, temporarily removing the dead centre 
in order to do so. Make it to dimensions, Fig. 
70 ; and if the hole in the boss is bored accu- 
rately, its length of bearing will insure iteadineM 
of the plate while thcdrilliogisbeingpeifonned. 
Ttie poppet being screwtid down on the bed, the 
progress of the drill can be regulated with the 
greatest nicety by the handwheel attached to the 
traversing screw. 

Some of our raaders may wish to add acces- 
sories to their lathes besides those we have de- 
scribed. An angle plate, Fig. 71, would be 
found useful tor fasteninc irregularly- shaped 
pieces of work at right angles to the slotted mce 
jilate. In casting the slot holes, it is necessary 
tor moulding that two kinds of prints be used ; 
uiie'set of prints being of the ordinary type, the 
other set of the type known as "pocket prints." 
Fig. 73 represents the pattern with prints. 

A faceplate hke Fig. 73, with a tapered screw, 
is often used for chucking loiall articlee where 
wood BcrewH are inccnvenicnt or impracticable. 
Tho central hole must not bo cored right through, 
but a snScicnt thickness, aay^, must ha left, 
into which to tap tho screw. "Die taper thread 
(jun be hand-filca. 

An additiooal cup chuck or two may he added 



_, ,f^"'- 

diameter, and one of cast iron from 2ttn 

diameter. 

A cone plnte is sometimes desirable, as we 
tiund in diiUing up the ends of our maodrelB. 
I'ig. 71 gives a com; plate ailapteii to this Uthu. 
(.'lit the holes out in tha patttrn, juat skimming 
them round true uftorwania in the casting. Notu 
Itiatallthc holes are in one centreline corrospond- 
iiif; with the lathe centre, 6in., so tbat angle and 
eene plate together can bi transferred to the 
hithe in an instant, fastened to the bed, and no 
further adjustment will be necessary than just to 
turn the hole wc want to use uppennost, and 
tlicre fix it with tiRhteninp bolt, n. 

A circular saw economises a lot of precious 
time, and is, therefore, a desirable acquisition. 
Theono sketched, und described in the following 
paragraphs, I made, with certain aliftht. ^s^^^'ot*.- 
-■---, after tha Ul^AA -owA ^w ». ■wwA.^»I&sst v^ 
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Kition given {Fig. 76). Slide them 
d^loclc until tlie top of the tibto itundB about 
lio. above the centre of the Uthe mandrel. 
Whila in that poution maxV two holes with a 
Bcribo on the edgu of the headitoclt fat*, coira- 
■ponding with Uiow juat drilled. Drill in about 
rtiin. deei). quite enough lor the work they have 
to do, and tap. Stake a i:oaple o( thumb wrewa 
(Fig. 7y) tJipped to fit thcae holes. Thoy aimply 
DTavent llio table from elipping downnarda, the 
bearing stiipa ntaiiung it in other wayi. 

Kow, wbUc held in iti penniment position by 
the surevB, mark u line aa nuarly at nght anglei 
vitbtheHxisof the lathe ai possible, at a dititani:c 
of 6^ away from the colLiT of the mindrel noac. 
Better lay a atraightodge in vinding with the 
edge of the beil, lighting down from abore, and 
mark the line off from this with a aat ai\uare. Un 
the line so obtained set off 2|in. on such aide of 
the axial lentro line, and in theH two pointa drill 
holsa with a. i'v.ia. drill. Get an old gtumpuf a key- 
hole. Or c-omumu &aw, about flin. or Tin, long, and 
fill* juat double the usual i|u.-intity of t'^oth in it ; 
that Ih, convert each tooth into two, muking tbom 
hackaaw ihspe, Fig. 80. Sliirt ut one of the 
drilleii holei, and saw a slit down the iron plati 
termiuating in the other hole. This is toreceiv 
thu saw.* A portion of the Bange underneath 
the table will l^ve to be cut away to clear the 
(pindlo, and thia will complete the plate. 

The spindle vhich carries the saw I made of 
biBM ; but those I copied from had spindles of 
hard beechwood. I will deicrtbe each, and leare 
my taadoTB to chooae between the two. 

Fig, 81 is a solid pieuo ot bnas coating, screwed 
to St the mandrel nose A. At the end marked B 
there is a par.ilJel portion turned to fit the bole 
in the thick washer D, beyond which there comes 
a lin. thread for the tightening nut E ; g g, ~~~ 
two leather discs put, one on each face of 
aiw to prevent it bum slipping round. I think 
I would recommend Anyone making a spindle of 
thia kind to have the oarrow shank marked F 
littta laiger in diamSler. and to lighten it oi 
with a core. Alolce it fin. in diameter, with a 
Jin. core, forinstunce. It would thus bo lighti 
yet equally strong. 



■ A wordaboutlluiciittiiwotthsiliC, Icouuldocciu to 
tDMnT thiLtlt migbt ba caitin -Id tlist caaa Its oppoutr t^gta 
would moil Ukiilj become buokled, or periuipa bft ant ot 
piuKllel, la 1^nll■tqu^ua of the bebu not nioolnir up 
fifsn ud ihup. And, with nvpect to the uwing " 
dovu, s soft Av will be of no nst, nor, IniSecd, lUj eaw 
it Ibe metal ii hud. Vilh a t>l«MO( aa oU. hsUr-tcm- 
fmi n«, ipptiMdiiBS in tsiiln— to a ha«uaw, ud 
a plate cart fitmi '-Ma. I Uajlch" lioa, the tuk la 
taillT SMonpUghed. Bnt In tb* a h efnoe oI neh a •■«, 
and banoB, perfaBia, eame haid metal In the plate, tba 
»e(t war wllTbe to lat a drUl a toU 1-Mbi. ig dira.. and 



The wooden spindle, Fig, 83, is shown in 
auction. The scraw A con be cut either with a 
V-tfiol by the change wheels, or with a chaser by 
hand. A chaser made to flt the manilrel thread, 
Fig. 83, will be always handy tor rigging un a 
temporary chuck, and a little practice will enable 
one to use it readily. We imagine the initi&l 
difEcuItv got over, and our ecrew cut to Bt the 
mandrel nose. Qet a jin, button-headed bolt 
fiin. long, having a square shoulder under the 
head, and bore a hole in the lathe half way 
through the block of beech to receive this bolt. 
Take Uie lilock out of the cup chuck, screw to its 
mandrel, and bore from the other end till the 
'lolcs muet. Face to Sjin. Jong, turn the outside, 
lud drive on a ferrule at each end (Fig. 82, a a). 
Then shoulder the hole at the back end to receive 
the square neck of the bolt, and drive it in. A 
hard wood washer B complotoa the arrangemont, 
and the friction of the wood ia amply sufiicient 
to prevent the saw from slipping round. 

The packing block (Fig. 8l) aervea for packing | 
and for support. It fits in the aockot of tno rest, [ 
and touches the underside of the table, thereby I 
deadening vibration. It is grooved to receive | 
the saw, and haa two roceeses a a to take the oiled [ 



thick stuff, say, Uin, thick, it may be well to 
support the spindle by bringing the poppet 
centni up to it; but there is no ncod of addi- 
tional support in light sawing. 

These various accessories are not likely to be 
procured at once, since they involve a deal of 
manual labour in their construction. In all 
probability, after making the lathe itself, most 
will renuiin content with the prong and the cup 
chuck, and the face plate for awhile. Considering 
the cheap ktho as being complete at ttuB stage, 
the coat la : — 



TEB nW "ZDCO" lATTIBT. 

THIS battery cootista of a wooden box divided 
into two lead-lined compartmenta. The zinc 
plates are screwed in holders on a board, and the 
carbon*, to avoid breakage, are fastened per- 
manently in the colls. The inside meaaumunt 
of each compartment is as follows : — Height 
12in., width 8in., length 6ta. Tha plUM, 
of which there is one cine for each cell. Mid two 
carbons, are all lOin. by flin. by ^in. titick. The 
zincs weigh exactly 31b. e&ch, and cort retkll 
2b. each. A porous pot is used, and in the outw 
solution containing l^lb. 



to their custcmem respectively at Qd. and Id. per 
pound. Six ounces of sulphuric acid are put in Qi« 
porous pot, which is then GUed up with water. 
With this charge, costing as above. Is. Id. the 
battery will run motora and light incanOMCont 



Face plate and cup ehnok 0>nki>) 

3Jlb,atls 

Fork chuck, say 

Miscellaneous fltting (Art. V.) .. 

Woodwork (Art. U.) 

Costingi (Art. I.) 



IS 



Total £2 4 9 

Say £i, and mine bod not cost mu quite ao much 
this stage. 

In the articles remaining, the labour is greater 
than the expense, which utter is approximately 
"I follows : — 

Spindle tor saw and washer (brass) s, d. 

2lb -i 

Caat-iron work, 301b., at 2d. per lb., 

being very light work S 

Wrought-iron,lK>tb, &a., Ub 1 

6iD. MW (Qtrnua or EnsUsh), team 
4B.b>6s *\Z S 




lamps with absolute stoadinesa for 60 ci 
hours, or about 90 hours it worked at interralj 
of, say, 10 hours at a stretch. DoiinfC thil 
period tiie only attention the batten* raqoim if 
refilling the porous pots every SO hours. Each 
cell of the battery gives on short circuit two 
volts and five amperes steadily. The method of 
filling the batterv, and an illustration of it aia 
given below, and it may be seen at work at the 
offices of the Electro- Dynamic Company, Arch- 
way House, Bush-lane, E.C. 

The following is the method of charging tha 
two-cell "Edoo" battery with porous cups ; — 
Have ready twice one and one-half pounds of 
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li-irvsTj^ :'. j\.-;aih ir..i :"■;,-.> t)iTi-« poundi at 
*clri-il:, *.;i. la ni.-h lesJ ivU pour lu jnnta 
ciruti. K:i-^ iiih ivpis'. MloinngopeMtion: 
— Fill t^f .\-\.\~ia wilh Wchnmuti' ol potisli, 
tai >.jgj ■; i: ;i* , f U to that the nvstals sn 
i-zK ~~:i:r»i^. ■>. :hf w»ttT. I'onr Biiout one- 

iir'^TK»:i la iht t , .. 

Noui.'aillv vh:-= ;ho liquid boil*. Aj nit u 
^ Vi^tr'miu-of poU«hg*tsdiMalrrd,addiDi»e, 
i*i .vui^=« jonr^g on sulpliuric acid m betorr, 
■■»*•' ^I'lw u« iifod up [or each roll, all of one 
■ad :sf-ball pounds ot Uchioinale of potash aod 
Aim TC=£da ei tulphuric arid. 'Wben the liquid 
if <=^ik1t ok>. il i! ready for use After tho 
r(r;-4 c^4 have 1>e«a put in the led fluid, this 
^•sld cc-> reach higher than within about 3in. 
fniB the lorper nrip» on the carbon plates in 
wffc 4«H. Sfionld it not come up that high, add 

;eire the zinc plates 
) withia about iio. 
i ounces ol suIphaTic 



\i> i-i filled with Titer 
iiiM^ the tcp. and thm ndd i 

I: Till be noticed that after the porous cups 
fcare t^«n in the cells about 'J4 hours (Thether 
tlx lottery has t-eai in active use or not), the 
raifacs cl the liquid in the poioua cups has 
gaoi ioTs ibcat an inch, «hich must be uougbt 
1^ by adding Tat^, or better still, Tater to 
nkh ralpbnric acid has been added in about the 
mm proportion as [fae original contents. After 
the i«:wiy has been in nie ten or tTelve houra, 
it is adrisable to amalgamate the zincs, as by 
dcing this they are bept in very good condition, 
■nd dc- nijt require much — -' 



FKLLETAF'S "COITTnraiTAL ' 
KICROSCOFE. 
fflHI^ micmitopK has fc«ea ivnad by Dr. J. 
J. Tilktan, oi 1*811*, and claim* notice not 
lar any diMiiittiTe fokture in d««ign, but as a 
nMhisaUdii of seTtni pointa Tbich hara 
Ufcvio been ct'nSned to English or American 
^•riAj.'^ Mgether Tiih the focusing tmngtmciita 
^od oCblMction of the body-Iui-e Tith the pillar 
fomally ado>-:ed cm the Continent. 

T^e princi|<d nOTelty to the Continental 
pahlk' 1* ih* sdf-ption of the sringing tail- 
ptCM* to carry the tiiL«tagB and mimr, each 
Morinz radially to the eVJKt on the stage, after 
lh> I-'"" :=iDdi£ed by£ullocb. of Chicago, from 
Z^ttnayer's >* C-tnttimial " microBcope. 

The nbftag^. Ttih Crrr.trine movements, fits ' 
a: the sift taij-[iKv behiiid the >tagc, and is 
Tcikfci br rau and pinica. The mitti/t it 
=i:=lri ''■.^ a .raik izzn '.n the se-Xjcd Uil- 
jlv.t. T^ '.iill-iif<'.a irin^ laterally either 

TT'.^ a asKik^l collar f^r registering tie 
V>^ial rtcat::^. au i tlli^s-}ai drrfs —-"■ - 
c'-m^>:ssi£r z.:'.'!.. tiizg Wch i£ :he i 
pvcii.c Thta axial li^ht it r^'Jnd. 




il very aeailj- at the lower 
end of the ocJumn, so that the itability of the 
position of inclination is entirely dependent on 
the tennon of the damp-screws on the ends 
of this axis ; if the unwaiy openitor should 
loosen the clnmp-srrews without supporting the 
column tho optical part of the microBCopc fhUii 
Ifjrrard or backward, in either case striking the 
table, as noltop-pins are provided either to mark 
the vi-rtical or the horizontal position. 

The microscope is manufactured by E. I'iitz, 
and appears to us to require thorough revision 
both in design and construction. 



VT, and the vaUey lead (fkt the cheat, 
under the sUtes, both on nm rooi, sad m 
of the dormer, at shown by U« 4!*t*d lines, 
finished qb shown. Let the chMklcad m n 
the iambi of the window, and be tnnn* ' 
welt ns shown at W to covct the nailt. 
nails are shown under tho welt by the 

Hlpa utd Bidvas. 

The method of doing tbif work is Ai 
diagram f29. A is the rdl, S the i 




'pSACnOALKOTES 0> FLUVBHSQ.- 
By P. J. Datiw, H.M.A.e.P., ftc. 



THESE are sometimes covered all over with 
lead, and at other times part elated, ic, as 
ii.r,wa at diagram 426. Firstput on tho apron Y, 

thtnthfccheeksi;HEEK,whichBhoiUdgoovtrthe 





Fig. 4^3 



ru). J 



ndfrom^in. to6in.underlhe. _, . ,- 
the pilch o( the roof. Tho ■ «"'?« P>'-<*» 
■!', up nnder the x-aUev l.-ad " »; 'v-T'iT 
■_'■__ _. . , of the first !«,' 

' -Duit^ <A, «mit]uB enda 



THE J the lead worb.IJ the tack tol 
lead Arm in the roll. In doing this i 
that the lead is well home to the angle ol 
and (Litee, and that the tacks are put, s 
2ft. 6in., and of at least Tib. lead. Thi 
of the work depends greatlv upon the 
of putting the tacke. After the lot ii 
[ibce, trim the lead true to a line. 

Spiraa, Ac. 

I shall now give two or three methods 

thi$ kind of work, although it is not one' 

out ot twenty who will ever be odled 

CL'Ver (-no. Aencc the reaaon why 1 At 

little mors minuter iato the work. I w 

at di-igram 23. This is romyoMd n 

' lead nailed on to the I 

:'I1 nailsd on over the 



R«BthaSiBUiMK«n. UiA^M! 



Fak. 4, :884. 
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*. ne\t iirofcoil to work the bay So. 'i, which 
ilil be workcJ to form an ovciclonk to the 
: mil, nnd in such u m jnnrr tliat you can woi 
ovi'TcUuk donn rounil llir roll, and leavo 
<i 9[>Li«h-lap proptrlv tucked to pruTent it 
I'U'.::. Tho ToUa ahoiud In) luiutly round, 





the lead DIB.J rest well m Iho aoglo at the 
und boaiding, which will provont tht 

from getting iiway. lluving the buy No. 2 
y, put it in its pkti! and irell nail it along 
;op and down the sicio rolL*. After thi» fli 
&o. 2 over the bay Ko. 2, and so on, iiU up 

side. la thia method the enda of the bays 
vorked over the side rolU, or hipi. Some 
iber* lay tbe bays and afterwards covur the 

with MpaiKte piKM of laod ; but wboi Qda 



advantage. 

ZiB-Z»B Work. 

Thin is shown at diBgraiiil31. 
ful ii ■ ■ ' ' " 



wi.ik without sotting any 



Itii 






. and where the h]i 
800 t. -i, 3, 4, o, G, T, H, dio!;rani 431. Kinit 
the bars either 1 or ^ with the undetvlonkB, 
you did in diagram 43(1, or as you would do i 
common flat. For my part, I prefer to nail the 
undi-Tcloubs undrr the roll, ae from whiit I have 
lately seen this atiinds much the hesl. to say 
nothing about the work. liivinE got bays 1, 2, 
and 3 into thoir iiUiccc with fraod round^ rolls 
and plenty of tiic\s, proceed to work down tho 
OToTCloak over the hrst roll from It to C, and 
from S to •!, and so on all ap the spira. You 
may work the side rolla with the ends ot yonr 
bays, or by sopsnite pieoea of lead aa befori? 
mentioned. '\^ien executing this class ot work 
there arc leveral oMects lo keep in viow. Thg 
flnt ia perfect Bounaness of work. Second, that 
the pieccB of lead put on are not too lat^, bf 
they will bo affected by the tompetature of the 
atmosphere. Third, that the point of tbo roll^ 
ore in a lino as at UDKT.MNO. and thei. 
intonectioos perfectly worked; ako that tliL 
other lino of roll ends ore running straight. 
Thcao two linea of roll ends cannot be niaintaincd 




unleaa everj- buy i> «et to a different width, 
which makea a gre^it ditfcrenco in thu cost of tho 
work. Such work i.i shown at diagram 432, and 
notice thut it is impouiblo to work the ends of 
the bays at diagram 431 on tho squnre as in dia- 
un 432 — namt'ly, up againat the side rolla. In 
igram 432, thu cnda of the bays may he cut 
square, ABCDEFOH, &c., and if so, tha 
buys will become GuiiUur from the huttom up- 
wards — that is, if the intersecting lino ia main- 
tained. Tho top part mav bo varied an shown 
■ le, 17, IS, 19. and20. ■ 



(71^-. 



■rf.) 



LANTERN TSANSPABENCISS B7 
THE ALBUHEN FBOCEBB.* 

T may ha iutereiting to many to know the old 

system of working, so that thoy can renline the 

difficulties attendant ujion it, whiah gave riK to ao 
much prejudice BKaiiiet tha albumen poiesB, poi- , 
ticolarly nmougBt amateurs. Accordingly, b«tore I 
hmmcndng the details of the modem method, we 

■ FlomthB Drtl<i\ Jaarul af nuHoirapk:] . 



■hall dlsren (or a moment to give a brief ontlios Ot 
the ola procsn, so that the more "recoit" im- 
ptonmonts may Un better bo nndontood and, 
therefore, appreciated. In the carlieat methods 
the plate was coated with plain uniodiaed albumen, 
and then dried. The iodinng of the film wu after- 
wards effected by exposing it to tha vapour oE 
indine, in tbe same manner as iu tlie daguerreo^rps 
procoBR, until it became decidedly of a yellow tmt. 
It was then lenaitiacd by immersion tor a short 
time in a solutioa of nitrate ot silver strongly ocidi- 
&ed with acetic acid, similar to that emiiloved in 



effected ^y adding an iodine b 
itsalt, which simplified matters coniiderably, aa it 
did away with at leant oas troublesome and dia- 
araeeable opeiAtiDn. Tlie method of working was 
tms : — A certain quantity- of albumen was takan. 



albomen ahoulS^ wbiakeduntil the veawl oon- 
taining it could be inverted without tha oontenta 
ruiming out. After standing some hoon for tha 
albumen to suhnde it wo ready for use. 

The plates wsie coated in the following mas* 
ner : — They were Qist afSied to a plate -holder, 
which conaiflted of a piece of guttapercha faiteued 
on the end of a etick. aa pneumatic plate-holdca 
had not been invented at that period. The gutts- 
peraha was made sticW bv mettiog it in the flame 
ot a spirit lamp, and the plate attached, llie 
olbnmen was now poured ou and distributed, and 
afterwatdi equalised by centrifugal force, by 
rEnng the platea a rajnd rotary motion by spinning 
tha sbok between the Bnnit. The plats was then 
detadied, and put into tbe diying-boz. This ooo- 
■iated of aboz containing a number (d grooves into 
which shelves of porous wood fitted horizontaUT, 
the box being mowited ou levelling acrswa. Pie- 
vionaly to namg the box the shelves were remond, 
and plaoed, togetherwith tbe box, either in the mi 
or in front of a &to to thoroughly desiccate th«n. 
ao that the wood ahould be lendraed as absorlxnt 
aa possible. The shelves were now lephiced in the 
grooves, and the box carefully levelled. It was 
Uien ready for the reception tn the plates, whioh. 
it will be aadn, were dried entinly by the moistnn 
[nun tbem being absoihed by the wood id tha 
ahetvea and hoi. 

Now it ia clear that if the box were not aceurafely 
levelled, or it the shelves hod become warped, tlu 
films would be of unequal tbiclmeas, and the pUtea, 
oonaequently. useless. Up to this point diiat WM 
tbe neatest enemy, tar tho smallest particle Mttliu 
on tbe flint iras sunost certain to cause a spot, ani 
it will be noticed that up to thia time the platea 
wen alwtm iu a poaition to favour floalang par- 
ticlsB comuig Into contact with thsm. Tlie sen- 
•iUsiDg was effected iu a bath ot aceto-alttata ot 
Bjlrer in much tbe eanie manner o at prosBnt. 
But the development was materially diffeiant ttt 
that now pracfased, inasmuch a* tbe niatue waa 
bnmght ont with a aatuiated solution of galUe Mid, 
with a tew drops of aceto-nltmte of silver added, 
instead of, oa now, with pyro-gallia acid, nia 
time ooeupied in the devolcpment of a pictura by 
gallic ai^waa rarely much leea than hair an hour, 
and it frequently took as much as a couple of hours 
'* it wers at oil under-eipoaed. But, by the method 
■out to he described, it does not taks much longer 

develoiM and liz an albumen than it does a gab- 



Che first place, we commsnoe with Uieprepamnc __ 
the albumen itself— say ot ten ounces. This wOI 
requirB from a dozen to fifteen eggs, according to 
their size. Thefre, if available, thould by pietbranaa 

V- 11 — ^^ laid," though good French ugs wiQ 

_ nearly, if not qmfe, aa well, TEt eggf 

muit be broken, and the whites ooretally poured 
Jiway from the yoUu, keeping (he latter in the 
■hella. The germs sbautd uien bo separated. To 
I half a drachm of gloolBl 
ce of water is added, and 
tho whole iutimatelymiied by atiningwith a gloss 
rod. Mo attempt shculd be made to cause it to 
froth, which if done would sive rise to troutds. 
Half a minute's stirring ia all that is necesury. 
The acid will produce a preoipitate, aud render Vae 
olbumBD exceedingly limped. Af tec atanding a fsw 
hours it is pauod, first tlumngh a piece ot muslin to 
remove tbe coagulum, and afterwards filtand 
Ihrough a piece of sponge plaoged in the Deck of 
\i funnel. After fittiution forty minimi ot tm- 
mooia, -SSO, is added, wbicb causes the albumen to 
legain much ot the viscosity the add had del 
.Ubumen thus prepared wiU keep quite g 
Joany months, if preserved in weU-cotkea bottlea. 
This method of preparing the albumen, if ou 
memory serve ua correctly, was flrat published b 
Ur. William Acklaod. 

the alhumm. *a ^KiiiiMA ^i^ ^'^^'^.m 
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■^- ^:i£ J Tt'l'iiMJ. Any com- 
- iki ":«t ;;ijt%i f:r a lenph of 



^^m; — rr^-iH'' ziu: it a-iiitd to pre it body, 
'" ~-- ' - .— - ■■-aj :'!:c$ li^cronAtilf cleAued and 
-I,— V ■■■■" ' :c4 -J liken and coated with ths 
. ^. .,:_-ii Jtri-ir "•« cat been mllowed to set the 

^-.r-t - J i^-.r-z-i t? lemain. with occsaionju 
^ — ■- -■- ^^^ all. gTFune» ha» ilinppeared. It 
> -=ii=. —■>* ■- -:nd«r the tap and placM atonding on 



i'jdiied altmmen. Fl 
w^-n. tc aa to cany the lapeiflaoiu watei before 
:;. WLxh. with the albmneu, ibonld be allowed to 
r^ *S into the liiik. Dism the plate aonMwhat 
li tij and apply a Kcond lot of albumen, aToiding 
aa-babblc*. and keep it in motion od the plate (or 
iaH a Bunuta or *o in order that the albmnen may 
p«ii«tiate int<> the collodion film. Then pour on 
iz.te, a meaiore, and etand the platei in a rack to 
dxaio . The woand lot ot albumen from one plate 
will do tor the ftnt application to the n«it, and ao 
<VB. By tbi* mean* the albiuoen will be econo- 

AftcT a dozen platai have been coated, take the 
fint ona and hold it in front of a clear flra until it 
i» dJj, and lo, in tuni, with the remainder. When 
the plalci are dry it i« a good plan to make tbem ai 

W aa the hand can bear, for tbi* """* ■ — »" 

prarent the fUnu from bliitering in the aft 
tiotu, which otherwiaa tliej may have a 
to do with lome lamplaa of collodion. I 
drying the platoi by thu tlra aome prtdar to allow 
than to dry ipontiuieuuily ; but, inlliiacaae, it will 



|jM«d will kvT]' ("r vuani if preearred In a dry 
pl^M. It iiwhI ■'■urcvly be mentioned that all tb«M 
opwatlona may Lh; )>erformotl in open daylight. 



Pottery gave tha mds alchemiita the adrantage of 
earthen luniac«a, iuileadof tha rock-CTCTicei before 
uied. The matola were clausd at noble or bue 
according to their ability to stand fire without 
change. A great pauion then aeizad upon the 
alchemista to tianimute the bsier metali into the 
nobler by purging them from all alloy. Quiebiilrei 
Hhared with sulphur the wonder of the ancient 
alchemiita, by whom the metali were lanked 
according to their rslationi to theae two mysteiioni 
Profeaaor Dewar'g wcond lecture *■— 



1 l^the 



iteUigent intereit in the initraction imparted. 
eipecially in the experimental Ulnitiationa. The 

lecturer told them that the ancient Ef^" 

acquainted with many ehemieal 
phenomena aa long ago aa aboat B.C. 2,000, a* 
could ba prOTed by their extant monumenta. Be- 
capitulating what had been taid about nilphnr in 
the first lecture, he nid theae ancient citemitt* 
appeared to have thought its nriaticni to the metal* 
uuuogoo* to that ot mercury, wheraai it really 
di*suL*ed them, ai watihownt^ combining Hulpbv~ 
wi£ red hot iron, the product being ' " 

audience to be utterly unlike either 3 
employed. The old chemiita knew a good deal 
atnut the miitnree of metal vitli metal, which 
termed alloys, a* veil a* about 

■pedal name* given to the combinat. 

with solid metal*. They doabtlee* bad 
'~ leam ; aa had we, ai, for initanca, in the dii- 
Tery quite lately of a new peculiarity in gold, 
bicb, after haying been handled ehemicaUy for 
_DTe than 3.0CIU jean, had now flnt been obeerTod, 
after anbaiding frcm the daizling bruhtncM of its 

molten state into dulnesi^ to flalh forth 

into all its (oimer hrilhaucy. After 

experimenta on pure silTer and its ama_, 

mercury, the metallurgical operation* of the 
ancient Egyptians were illustrated by the pictures 
painted on Aa wall* ot their tomb*. lliaBntsUd* 
- — • " ^ »^- ' — ' ■ — '--" — tbe toeen 



ALCHZMY AVD KODSRH SCIXVOZ 

rrtllK oune r.f lii lecturet to juTenilaa at the 
lUiyal liiititutiiiii wa* wm - - * •-- ■■^— ■ 
r ixi thn lliiimlay fulli.wjii 



I lUiyal liiititutiiiii 
ItaWar ixi th« lliiimlay fulli.wjiig 

"in lltnatru'ot thti Itoyal Iii*tituticai 



waa' nn.wil«(. "'"'ni'iV fuil title i.l'tli 

"Aldieuiy III Id UiiiaUiiu tt> MuJuru toance," and 
tliM iMiurnr will that tho Inioo bad been oboaen 
liMMuaalt a|i|inalril tii yi'iithlul iioagli " ~ ~ ' 

la<lli|>rrilii"*trilLUiK"oiI«rimeuta to — ., -;- 

Mft !«■ littawMl Itiaii utility. The word "alohamy 
IJMMbid Uw Aralili' (b-Hulle arllcla with tha nma 
f"t Kari'tlanw'lfliiix'. wUiJin^i-tuiov t»th«niuntry 
.,r lU Milti >llll lixM II* HFDund in our wMd 
i.l.>r..M<j, _H"iii" rtyiiii>liwi«t_a «ii)>liMi«wI in thi* 



Igiital nwHtuiug, "beat." iu I 
mill, At "Uw land ot Ham," 



_. ._. " U liwl wpm'wlly Iu th> 
katfm i»i.ii||lil by till* Kinit affMit m Uw c 
t Mth liti<M<«, Khaiigra |in>mian|i ila vi^ 
vval (iflwl )<' IwbIIIi anil WHallh. II aiiunl _ 

■■Miniilalli I till- iMBiir iiifiUI* iiihi the uublef, 

II , I umIiI, anil at lb- iirxiUivlini) «f the elilir 

I iir- M. »l-i-"« "f •<• "-•"''i ""^X 

U ■miitlity ..I I itii Iiapliliii" llie B»" P'^i™ 

. II,,. _,|,„7 .,. w w vh llial iluriiiii wtiieh it 

ii.|.i"i.li»il l<r III" miiti'liaii*. llnbroiM, Aiab*. 
HilMiia. 'iixi.ba, and II«ihm», whuii II waa neaflr 



rJlmlmw MiMib'li'l ilHbal >•( llin Miitdlu A|t««. 
iImXu »lit<li Hiei'r taltiabl" ilwi'iKuriM wai 

i7wli «-'.■'■. III.- «l- l."-1lj ■""»»•" 

iLii i...i«»ui>i« ih^l -'luiMV III |(F»Mnl : (1) 

,i ,'..(.,1 .l.i,lt ,.r t«i^« t-rthPir iiwn aaka, 

'1...II.. .Mil. »M.<'Hit I Ih") iI" TKiiUiiiill ■">"''•; 

1. I II. III. r l>HM<IM< allKgulIlT ■ubluiiMl 

J 1.: r !'|-«ki-w liirflj -rf "": 

7 , , I I ,.,|,....t th.nit illlilnl hHjniuUiful 

■'j,. , . ; ii,.i II..- . ..i ii>.-i iiiti'ic <«■ i"ii*"" i"^' v" 

,, ,,,( 1 1.1 llii'ii hi*** ""'il I* 

, n... n.li.i 1 ..ii,,,Ti<rrlil/i.iu>,wa» 



.l.'l. . " 
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ilowpipe, t 
« the met 



forging into di«M the metala nndei tiaatment, 
the& oaretnl weighiag of tbe raw material* and of 
thenwnnfactnred artwlea, their D*e of flozea. and 
relented the goldimith work- 
lyitery, auironnded by all bia 
*. A third wall-painting 



ing at his trad* and 



showed tha Egyptian trad Thoth~the Hermaa 
tha Oreeki— in hi* UWatoiy; for ha 
tutelary god ot tbe adcoioe, and the 

oonned by tbe alchemist were styled in h ._ 

him the Hermetic book*. In litaraiy work* of tUa 
kind oould ba traoed back to about tbe beginniag 
of the Chriatian ara auch curious knowledge a* thi*, 
that water lometimM lo*«* its quenching power and 
fire forgata to bom. Tbers was a story on rrcon? 
alio of a Zoroaatrian motiffwho made many con- 
Tsrta by aliowing IBtb. of mdten copper to b< 

Kured over hi* nafcsd body withontanflering barm. 
. ihow the poaaibili^ of a &et which mi^t 
easily have grown Into such a myth. P ro f essor 
Uewar, haring fltit caiefully washed hie hsnda in 
ilistillad water, plunged the right, while still moist, 
iutu molten lead, and repeated the exMrimant 
thrice with perfect impunity. In point ol tact, aa 
hn lemarhed, hi* hand and the molten metal mto 
which he dipped it tor an instant never eama into 
niutact. Tht yftj early acquaintance of the 
^ryntiaiia with tha alkalia and with the ait of 
iiiakuiB gla« waa alao demonatrated. To illustrate 
-^ >?-;*,. knfi ;iiii.*i1ittf nf (rlaja. abont a league 

of nearly a milr 



the ulasticity and ductility ot glaaa, abont a laagui 
of glaaa silk was spun from ■ — '■— ' '" ♦*■* •— ' 
itelwht of the children, at the 



THE CAKVOV, TEE 8TEAM- 

xira:iiE kas, aed the iesbct 

COVSISEBED AS HECHAHICAL 
MOIOBfi. 

UNDER Ibe above title, we give a rtitiiBf of 
tome very curion* and mteresting iufoimatioD 
imhli*hed in a recent work of Mr. E. Jouffret. 
iiititled •' Introduction to the Theory of 

^^•0 ezamplea, which an anbaiitted in a aimpls 
and clear way, are well calculated for diaaeminatmg 
a knowledge of the phenomena of couservabon and 
iransformatton of energy, by I^eaentuig them 
uiidor a concrete form aocesnblB to all those who 
ani not making a ipedal and contmued study of 

A'ioO-toD cannon (Italian model of 1870) cost 
ilHl (KKl francs. It require* a 2*0 kilogramme 

1 "^^iisSt toKo1ito.ndAba, 800,000 



.into work saveuteea par cent, ol the' 

^ergy of the combuatjon of the powder, 
figure i* higher than that fnmiahed by the be*tdM>. 
engino, a* these convert into work Icaathsala 
par cent, ot the total ener^ repinsented \ij-ii 

It is ths «Tit'n«l machine in which the ptriarn- 
imcei*thebighHt, and this fnct may be eatabliiM 
in a particular case, as f ollotra ; 

According to the Guide Joaime, the ai 
Mont Blanc, *tarting from Chamounix, ii eflacM 
iDseventeen horns, resting spells notinctudad. lit 
dilTeranoe of lerel is 3,T(K> metres. A pem 
.«MiTi.tmy ^ irbo haa a mean weight ol TU Uc- 
Eiammes, Koduoes, then, in order to rise, avock^ 
3,760 X 70^263,000 kilogrsmmetres. This jrA 
borrowed from the heftt that the carta ai 






if we lednce the entire 



_ _.„ 3,000,000 

find that the 263,000 kiloatMnme&es 
1 ^ a conaoi 






toaeiH- 



trthaai 

gramme* of coal— a eansmnption that n 
added to tte normal latioiu necessary tor the ^M- 
of the ortans dtiring ■ state of t«t SsA 
iHMnKM. u g-35 graname* pet hour, o Iti 
I the seventeen bonn. As tolil 

jt«;dooV"~ 



263.000 „ 

!1 per cent, when we coai^ds' a period of 24 b» 
jompoeedof tenhouraofvrork wd 14 of ic^ ends 
inean daily work of 280,000 f ^- 



*fie peifu ri a anee, &a. 



-powar iteaiD-enKuia iatsMhonr. Amaocf 
Arength is still lig^lar ttsn an csdoan 
ugine of equal powv, i^ h» it mod 

inferior to tha other nnimah c( oeatiiM, and 

paztioularly to insects. 
Thn*. for exatni^, the libslbdLwhiBh bespat^ 

witboM apparent f»tigu.e, et foOanag ataw « 



whole time 1 . — _. , 

forward moliosis per second, ii a hattaal &_. 
lighter than asteam-engine capaUsdpndnafiB 



Thi* is what rendeiB tbe lonlilam d aeri*! kntms- 
uon to difficult, and, aa, SCr. Him atys, it sqlsB* 
why we can fly in imagmation only. — L* S'tv. 



Two Semaxkkble Wninllne Tbn lite- 
national Exhibition of TfnmUewiiil. which ii I* I* 
held at Sydenham in Jnly, 1B84, will i^sle, 
Among other euiiodljea, two thinci i^tiA willBot 



be ths 

Ona i* the famous nornlln miiibiiiiI 

at Oeimany last jraar undax or 

recalling. The Emperor waa visiting ths prt 
needle manu&otory at Kreoinacli, and wa* damsm 
of seeing for bmaselt the r^tive powa d 
machinerr conqared wltb skilled band lalmr ^ 
tiondlaofsinperfiiie needle* waa placed brfMsliB, 
1,000 ot which weighed lev than halt an omsl 
and he expressed his aattouahment Qiat eysa eoall 



Ihjesty to give him a hair from his beard, sad it- 
teiving it, he bored an eye iu it, threaded it, sll 
handed back to the astoniabed Emperor thii iv* 
pTOvised and moat pecoliax needle. Tb* cttK 
curious needle wa* mmnnfaetnied at Beddili^ md 

Snnted to the Queen. It is a sort of —■'""*■" 
Jan's column. AU roond it are r«iaeieBtad 
iicenaa from the Queen's life, eaacnted ao minsle^ 
that a magnifying glass is requiivd to diitinnia 
them. Tliii needle can be opened, sad witfin il 
are a number of very fine nMdIea, on which slw 
•cene* hare been engraved. 



galvonometer i* encloanl in a caae with a clodwtA 
■urangement tor moving a lAotOKrufaic iJ*t* 
(ibout eighty mm. w hour. By a totJ-ivflectirB 
pnam, a rar ot h^t is itfleoled en to the salvac- 
metar and focuassdoa the plate. T^ti> the sHgWtst 



At a recant meeUu of the Edinboi^ Bml 
Society, ProfssMC Tatt read a napn hr 3fa. w. 
F. Peine, on flu old Eii|llah mita. The oH n3* 
''".J?"^*'.,^" .?• P""«»> «^ cnnsistiil of 

hfiWttt. of tSin. It il to ha Hwitj— 1 -«•« 

die old Fnaoh nUe. Ik taricac kd 
^iiMitiienari|daBllywithaanili,wU&waai 
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SCIEHnFIC HEWS. 

NOTES fthdut tlic remarkaUe 6im»ct9 cpntinue 
Id be piililiabi.-d, und RcconntH nrtt bi-lpa-. 
ning to arrive from the more diHt.int jiarti ol tbe 
c^rth. Mr. EUei;, at ^lelboiiroe, tliinks tbi: 
gorgeous sunwita me caused by nqiiouui lapouf 
m I'ertain ronditionB in the higher regioDR of 
the atmaaphLTv, und he prtdictcd wet wenthdr, 
which followed the pouidiir nunBctB id Xovcmlitr. 
Mr. J. UirminRham, wriliOK from Tiuim rays, 
" Dust clouds driv>.ii trom tho Javnn cruptiun^ 
may be the reflectors of the stninf^ sunlight 
from beni-ath Iho horizon ; )itit I should rather 
Met for the agency of ejected gmt-a lighter than 
OUT air, such hs hydro!>en now settled highabove 
the earth." This hydrop;n might have been 
provided by n gaseouii comet or meteor BtrcHin, 
and he hopta tliiit no oxygen comet will 
follow suit in striking us, dr there may 
be a new deluge. It miy be mentioned 
that in 1TH3 somewhnt BimiLir phenomenn were 
witaessed in Europe, Aairi, anJ jurti of America, 
and White in his "Selboriiw" spesiVsof the sun 
at noon looking as Llank as a clouded moon, and 
shedding a rose-coloured ferru^-inoua light on 
the ground, being particularly lurid and blood- 
coloured at rising and setting. Inmoat ot the ' 
BccountB the phenomena are attributed to a dry [ 
fogorhazo. Wul. Brooks, while comet sweeping 
on NoTember '2s, observed a shower of telcicopic 
meteors neur the place ut the sun. 

Uf the fourteen circum- polar (xpeditioni 
eleven- have siifely returned. The ICusaian at 
the mouth ijf the Lena, and the Kinniab at 
Sodankyla, will becontioueil (or another winter, 
while the fate of the American expedition to 
l^dy Franklin Day is unknown. 

The death isannouncedot M. I'von Villarceau, 
one of the staff of the Paris Observatory, iuid an 
eminent French mathematieijin. 

Mr. Richard Tailing, a weU-known student of 
English mineralogy, I'ommitted suicide in 
of temporary insanity at Lostwithicl. H( 
in his 60th year. 

Prof. Owen i a to he made a K.C.B. 



the night at the obeerviktory. Up to an altitude 
of 1,600ft. they found the road in good condition 
and macticable for borsea, but above that point 
it hM been carried away in paita by landslips, 
and above 3,n00ft was more or less covered with 
snowdrift. (>n the sumiuit, which was covered 
with aoow to about the level of the roof of the 
obeervatory, they found a blue sky and clear 
nmshine: beneath tho sun the sky was bronze or 
copper colour, but just above the horizon it had 



Z-36' Fahr. Mr. Omond reports the weather 
ftt the time as the best thev had experienced, Tor 
on Dec. 12 they were unable to get out of tho 
Observatory for several hours. The " Brockcn 
spectre " la frequently seen on duuds io the 
valley to the north-east. The (Ibsorvatory 
bnildong is described as most comfortable. 

It having been decided tc republish the inpcrs 
of the kite Prosector of tho Zoological Society, 
W. A. Korbea, as a memorial volume, Professor 
i^dater will undertake the editorship : .^Ir. H. H. 
Johnston will prepare a biographi<al notice, and 
:tlr. Bell will hgI iis secretary nod treasurer of 
the committee. 

Notice has been given by the British Electric 
Liftbt Company that they have petitioned the 
Judicial Committee of the Privy Council for a 



must be givcQ 
The Tilghmi 
In : 



Sandblast Company have aleo 



aid recently before the Royal 
Society I'rof. Uughos gives an account of some 
experimental researches made with a magnetic 
balance, from which he concludes that we can 
Snd the electric conductirity of iron or steel from 
a limple trading ot its magnetic capacity. Thus 
the best Fjwedish charcoal iron annealed has a 
magnetic capacity of 523, while that of crucible 
caat steel annealed is represented by 84. The 
electnul reaistance ot the some is Teapecfivel; 
rtprcMDted ^ 192 and 3S0. 



Syndiral I'hambcr of Eii-clrical Work- 
has been formod in Paris to ptoinotu the 
technical training ot the artisans engaged ib 



The examiner of applications for patents in 
(he United Stutes has rejected nearly all thosc' 
which, since the adoption ot tha new 
" standard" time, have been presented with tht 
idea of securing a monop<-tv of w:ilch and clock 
diitis with figures arranged to show the twenty- 
four hours in a convenient way. It appeare 
that an old record exists, in which it is slated 
that Prince Soltykoff possewed a watch made " 
1547, which contained the J4 hours arranged 
concentric circles. 

M. Bert has presented a note to the Paria 
-Academy ot tjciences, in which are dcH>.ribed 
[urthtr eiperiments Ipv M. Bloch, to deten 
the rapidity of visual and other perc-pti 
Vision is the most rapid : hearing occupied 
l-72Qd of a second longer, whilst the sensation 
ich required l-2lHt of a second longer for 
than a visual perception. 
A conference of science teachers, under the 
uspices of the National Association ot Science 
nd Art Teachers, was held at the Technical 
School, Manchester, on Saturday, 2 jnd December. 
Professor H. E. Roscoe, F.R.S., was in tho chair, 
and the various brunches ot the Association were 
well represented by delegates trom Liverpool, 
Birmingham, Newcastle- on -Tyne. &c., inc. 
After the transai'tion of routine business, the 
secretarr (Mr. W. E. Crowther) called upon I)r. 
Henry Evers (Newcastle) l« read a paper con- 
cerning the expenditure of the Science and Art 
Department ; and Mr. Wm. John Grey (New- 
castle] afterwords read a report on the Examina- 
tions in Inorganic Chemistry. The delegates 
were then entertained at tea, and during the 
evening Protesaori Roscoo and Boyd-Dawkins 
delivered addresses, and Mr. Grey gave a, science 
lesson on Nitrogen and its (Second Oxide. 
I'roIeSBor W. A. Tilden was among those re- 
presenting the Birmingham branch. 



LETTERS TO THE EDITOE. 



t /or a. 



liibousalUci, 

r.c. 



81, n*iHKk.jlrM, Ootnt-inrititt 



TbeB«alUiuotPhtbiala.—H.,'ViftnaI has been 

Itying some experiments with the new of a 

taming whetbcc the ipala ot phthisical patieE 
found in the atreett still contained bacilli. 
[»Uected a certain quantity of such sputa 
■nhmitted it to detioeatiOD ; he then moistec 
and let it dry again at different timely so as to place 
it OS much as possible in the condition in wh"^ ''' 
would be found in codinair circnmstanoes 
room. He diaeovered that the sputa thus treated 
contained bacilli ai nnmerous and as well-fomwd 
ss if thay had Jnst been expectorated. He inocu- 
lated two guinea-pigs with the matter : one ol 
ivhich died in a few days from obetruetion in the 
Inwels, and he conld not, in conaequence, oome to 
any oonclnsioB : but the second ammal, though it 
increased in weight during the first lew weeks soh- 
•eqnent to the injection, afterwardi began to lose 
Seih, and died m about three months. At the 
autopsy it was f onnd that in all the organs there 
fireat number ot tubercles which contained 
" Vignal concludes that spnta ol 
ients, as found on the ground in the 
apartments, are tar trom being in- 
offensive, and might become agents of contagion to 
pereous ptediipoaed, or in whom the bacilli would 
uid a favourable soil for propagation.— Xitiirif. 

Plant Iilfe.— II has been shown by Professor 
Schubeler, a Norwegian plant-geographer, that 
most plant* in high latitudes produce much larger 
snd heavier seeds thou in warmer regions nearer 
the equator. This effect be attributes to the pro- 
longed influence of sunlight during the long summer 
daya of the high latitudea. The Oifference of aeed 
'ivelonnent was very remarkable in tome eases, 
wail beans taken trom Christiania to Drontheim 
■less than lout degrees further north— gained 



ight, and thyme from 
Lyons, when planted at Drontheim, showed a gain 
of 71 per cent. The grain of nortben fields ia 



greased greatly in the first year. The leaves also 
al moat planta are larger and more deeply coloured 
in higher latitudes, aa was first noticed m Oriesbach 
and Martins. Ttu same is tnie of Uowen, arid 
many which ore white in the southern climates be- 
come violet in the far north. While on this subject 
of the changes in flowers, it may be mentioned Uiat 
- ^chameleon sort of flower which grows in the 
uited States ia white in the morning and red at 
ght. It has been named the Confederate rose, 
I account of its blendins these two beautiful 
hiniB. The plant is odonileM. it tp«w« ia n<iA 
nches, and is msceptiUt of a ni^ AepM wE coL- 
tltatioD.— rifnn. 



•,• /» «*r It faetliltir rrfrrnut, CormfimimU, wtin 
ipHtiitf '/ "V 1-"^ prmmtlt MfcIW, tnU Mtft l|p 

" I woul have areTTcme write wliat he taiowi, snd as 
and) sa he knows, but oo eiDRj and ttuii not In this 
[Wlr, but In all other aubjeeti : For and) « a 



ddrati ta ktep a d 
idll uidatake to wi 
mm whenu |nat 1 



e Cbsn what eraTbodrdoM, 

ith this little nitt '"- 

t« the whole bodr otpfaf^ 



A VVrr B7 A FaESIDENT-VOCAI. 
ADJTTBIHBNT O? A TBAH8IT HT- 
STBTUCBST-LUWAE PHOTOOBAPHT 
— IMtia ■ POCUB TSLESOOPEB-THH 
NEW BBTT8BELB 0BBEB7AT0ET — 
SOI.AB PABALLAX FBOM THE X.A8T 
VBABSIT OF VSKtrS-LiaHINING 
CONDUCTOBB — BAIN-QAUaE-BUH- 
SPOTB VISIBLE TO THE HAZED 
ETX. 

[2218N.]— I coULU not helplaughinir— in common, 
1 believe, wilheveryoneelse whoiiatallbcLiudthe 
sceaei — at a couple ot paragraphs in the aildress 
delivered on St. .Andrew's Ilav to the Royal Society 
by its Presiilent. I mean these having referenca 
eipediciDn to observe the eclipse of May 6 
"In December lost." said Frotdaior Hui- 
the President received from the Lords of tha 
Treasury a letter, aildiessed to their lordships by 
the Ltnds of the Committee of the Privy Councd 
(lU HViucation, recommendiug to the luvouiable 
C'lnsideration of the TiEisury 3 memorial from the 
bolar Physics Committee, suggeeting the oigsniaa- 
tiou of an expeihtion for the pat^e ot Miakinc 
otwervationB during the solar ecUpee of May o, 
18S3 ; and the President was raquealad to com- 
municate his views upon the subject to the 
Treasury. After careful consideratJOD, the 
''^'resident and Coimcil reported in favout 
i( the projected expediticn ; but tJwy added 
that they did so ><i. n.ud\t.K^ of \t> btiji/ 
p«ttiiU to find -oweini , i( Ao'i pu'iiien in Ihe KieHtifie 
■ ' iiulil nmmBHd Ihe m-fiiln.-e nf Iht pukhe, 
rhiirgt uf Of i.rptiiittim (ths italics are 
Unfortunately, for one reason or another, 
the men of science who fulfilled this ccm- 
snd at the meeting 



wtmg o 

-Duncil of January IH, the projected eipedwoa 
tias abandoned. The President was, however, 



himself ii 

_ authorities, and to ascertain from 

whether a photographer and aaaiitant could 
allowed to accompany their expedition to Caro- 
e Island, On domg so. he at once received an 
ntation tor two obocrvera. who were accordingly 
It out. their eipeoies being delrayed, partly 
by a contribution from the Ucvemmetit grant, 
aud partly by a special sum of £bOO pro- 
vided by tha Treasury. ' Unless Mr, Huxley 
I a much less astute peraim than the world 
ives b'"i credit for being, how he must have 
:uighed in his sleeve at he read the words which I 
jive italicised above '. Why, C'est le secret de 
T'oUchinaUe, that Ihe oHemal memorial of 
Solar Physics Committee ' was prete^ited ii 

fiLll hope and belief that Que of its own meic 

A-ould have been seut out, and that it was uily 
*ben the ''Department" refused point-blank to 
tuffer a man who was receiving public pay for 
i]!ecific work to leave his post, thst any hitch arose 
Lt all. Few Fellows of the Royal AEtronomical 
Society will have forgotten the ridiculous and con- 
temptible exhibition mode at the mectingof Draem- 
' - ■■ 1882 [En<,lihi MEi-Hi.xio,Voi. XXXVI. p. 



J ot tha 



. )Iar Pbjsii 
generally la i 

"oluntaer tc — 



piotessedly anxious to : 
vation of tha phenomei 



phenomena ct Eilipsea 
laurpaited in this country, rfirf 
lut, he was snubbed by the persons 
._ liDcient obsef 



jobbing little Ring a1 
use of nia applicatioii 



gentleman to whom I have referred would have 
enjoyed the entire confidence of the British 
^itlrBiUHiiiriil public— in which case I would rather 
not trust myself to say what I think ot the Profas- 
sor's method of lending himielf to the ekrriS''a.ti(iu. 
of the Bromnton. B.*a%— oi \ib. "■« S.^i«v«& A ^J* 
Aim , mi ■«» «iV5 ^^v**^* »■ ^"^^^'"^'SSifc 



mt 



Jan. 4, 1884. 
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AFTEBGLOW. 

[2219').]— Axo:7a the Hood of letters written 
daxingr tlie last few weeks about the cnrioos a/Ur- 
gh*r^ 1 haTe not seen one which alludes to the 
strange phenomenon being Yisible at midday, as has 
often oeen the case here ; in fact, on any day when 
that part of the sky near the sun was free from 
cloud. On the 1st December, an astronomical 
friend and myself noticed it very distinctly, and it 
was stiU more marked on the 16th, when it pre- 
sented the appearance of a beautifully delicate rosy 
halo, the inner edge of which seemed to be about 
5° from the sun, the yloic extending some 20' to 2o' 
outwards. T. B. Olapham. 

Austwxck Hall, West Torkshize. 



•T8TBXATIC STTTDT OF 8BLEN0- 
GBAPHT — FBACAST0BIT7S AND 
VBIOHBOXJBHOOD— AN APPBAIi. 

[22196.]— Thb large number of our readers who 
an interested in selenographical matters will be 
pleased to hear that a goodly numbco: of members 
of the liyoipool Astronomical Society have com- 
bmed to make a systematic study of this interesting 
formation and its neighbourhooa, acting on a yalu- 
able suggestion by your esteemed correspondent, 
Mr. Elger. We have adopted the following plan of 
operations. In the first place, we shall cndeaTour 
to obtain a correct ontuno of Fracastorius itself, 
showing the position of the valleys which intersect 
the S. wall, also the depressions on the E. and W. 
walls ; and further, to describe, and if possible to 
delineate, the interesting details on ana about the 
N. border. This done, we shall endeavour, in the 
■eoond place, to carefully draw the principal objects 
outside the limits of Fracastorius from "Rosse" 
and "Beaumont "on the N. to "Picoolomini" ef 
and A, and Fracastorius e and A on the S. ; also 
lor about an equal distance towards Santbeck on 
the W., and Polybius A on the E. 

The ohject aimed at, and which will be accom- 
plished if the work is carefully done, is to secure a 
number of olHects to which the craterlets and other 
features on the interior of Fracastorius may be re- 
ferred by the method of alignment. 

This plan, especially as regards the first part of 
iL provides work emmently suitable for the em- 
ployment of telescopes of small apertures, say, 
2|in. to 3iin. or 4in. ; and my princip^ reason for 
intruding upon valuable space is to heartily invite 
the co-operation of Uiose of your readers who, 
possessing such telescopes, are at a loss as to the 
direction m which to turn them to accomplish really 
nseful work. The opportunity \m a splendid one, 
and I shall be pleased to hear from any who can 
see theiz way to assist us. We hope before long, 
with our Editor's kind permission, to publish m 
these pages such results as we have been able to 
azriveat. 

As reeazds the interior of Fracastorius, the 
minute details of its surface are such as can only 
be satisfactorily studied with telescopes of larger 
aperture ; and this section of the work we propose 
xewrving for the future. W. Gtoodaore. 

Clova-road, Forest Gate, E., Dec. 25. 

P.S.— To those who would like to join the Liver- 
pool Astronomical Society, I may mention that our 
Mcretary is — 

Mr. W. H. Davies, 55, Great Newton-stieet, 

Liverpool, 
who will be doubtless pleased to hear from such. 



SBLBNOGBAPHIOAL — THB OAVBN- 
DISH BILL-STSTSM—OLBFTS ON 
THB FLOOB OF 1KBB8BNIU8~FBA- 
CA8TOBIT7S. 

{22197.] -^The accompanying diagram shows the 
clelts seen in the region soutu of Mersenius and 
Cavendish on November 11th and 12th with a 
power of 400 on an 8|in. mirror, the definition on 
both evenings bein^ very good. With a few ex- 
ceptions it agrees fairly with Neison's map of the 
district, to which I will briefly refer. A well- 
marked cleft, r , was traced from the N.E. side of 
Cavendish (/ to the S.W. border of Cavendish, 
which does not appear in Xeiaon^s map, and is also 
omitted by Schmidt. On Uie west side of the same 
ring-plain, </, is a very distinct row of confluent 
craterlets lying at the foot of the wall, and cross- 
ing clefts t and 0, which is clearly shown by 
Neison, and in part by Schmidt. At 10b. on 
November 11th a fine cleft was seen to extend from 
the N. termination of this row to a point about 
midway between Mersenius and Cavendish. It is 
markca tt in my diagram. Neison draws a cleft 
running in a N.E. direction from the north side of 
Mersenius a to a point ratlier nearer Mersenius 
than the N. end of ^r, but I was unable to see it, 
though a ridge, occupying nearly the same posi- 
tion, was a prominent object. Neison's cleft ^ 
appears to be a ridge, and not a true cleft. The 
crater-row and cleft which traverses Gavendish d 
and extends in a northerly direction nearly to 
cleft 0, where the latter crosses the floor, was a 
noteworthy feature. 




JiftrimiHs. — In Dr. KleiuV **Au]eitung zur 
Durchmusterung des Himsacla '' (a book, by the 
way, very similar in plan to Prebendary Webb's 
iniiuluable ** Celestial Objects *') is a copy of the 
fine drawing of Mersenius by Schmidt, m which 
two short parallel clefts are shown running in a 
westerly direction from the inner slope of the E. 
wall. On November llth both these objects, 
marked fi fi\ were well seen and traced more than 
halfway across the floor ; /i, however, was the 
easier of the two. On the following night, No- 
vember 12tb, Oh. to 9h. 30xn., another delicate 
cleft, X, was visible, extending from craterlet m to 
to the N.E. border in a direction which, if pro- 
longed, would intenect Mersenius B. On the N. 
»ido of X is a row of hiUocks. These clefts, toge- 
ther with that which appears to connect the central 
row of craterlets, discovered by Mr. Gaudibert, 
probably form a connected system. 
- Frarantoriui. — In reference to Mr. S. Maitlond 
Baird G^mmilPs observations (letter 22121) of this 
formation, I should like to know if he saw the 
bright object C as a craterlet on November 18th 't 
I invariably find it very difficult to see as such with 
my Slin. reflector, though in times past it seems to 
have been visible as a prominent crater. 

Thoa. Gwyn Elger. 

Kempston, Bedford, Dec. 20, 1883. 

SBIiBNOaBAPHIGAL-ALPHONSUS. 

[22198.] -On p. 3.'19 Mr. Gaudibert asks. What 
has been observed by others in the dark patches on 
the floor of Alphonsus V He mentions having seen 
a whitish craterlet in the centre of the triangular 
patch on the E. of the floor. This craterlet has 
been seen by Dr. Klein for some years, and forms 
the subject of a paper on the volcanic formations 
of the moon in ^VPctermann's Mittheilungen " in 
1882, and was translated in the Obfervtftorij of that 
year. The paper is illustrated by a sketch of the 
dark patch p, and the floor and border of Alphonsus 
around it, and there is a full description of the 
details observed. Dr. Klein considers the crater cone, 
which he calls A, to be one of a few instances of 
recent volcanic action on the moon, and that the 
dork matter flowed out from it.in a'iluid state, and 
spread itself in a thin layer over tlic ground around. 
The other instances of similar crater cones are sur- 
rounded by a ring of smoky grey material, which 
Dr. Klein supposes to become bleached in time, 
forming the so-called *' light- surrounded craters." 
If Mr. Gaudibert can refer to this paper of Dr. 
Klein's, he will flnd a full account of all that that 
observer has seen in this patch. The round patch 
on the S.W. is not mentioned by Dr. Klein. I have 
seen nothing in this patch ; but the crater cone A in 
the patch pi have seen well, together with a minute 
craterlet on the N.W. edge of the patch. The patch 
has not always appeared triangular to me. 

On p. 322. letter 22122, for "craters N. of 
Theopmlus, shown by Mr. Neison,'' read ^*not 
shown by Mr. Neison.^' M. A. 

C0NTI1IU0U8 3BAKB8. 

[22199.]— "Tbaffic'' n-.*t£t ^^*S) seems to 
have put a ooDstructioD t^J^ i^y \etter, on page 



323, 1 by no meauit intended. When I said, **tha 
amount of stopping power stored up by the train if 
proportional to the velocity,** I did not mean fhit 
to be considered with mathematical aoeuracy, but 
only that " the greater the velocity, the greater the 
power,*' of course, within certain limits. In thiiy 
I think, " Traffic '' will agree with me. The limit, 
of course, is theoretically atmosphere pressure ; but 
practically a pressure of about 121d. per square 
mch. I merely mentioned the G.W.B. vacuum 
brake as a case of a continuous brake in general 
use, the stopping power of which depends upon the 
speed, and m this case at least, I was right in 
stating that the application was not satisfactory. 
I did not mention the ejectors, because, if the traina 
stop at least \\ minutes at a station, the brake leaki 
off by itself. 

** Traffic'* seems to think that I am trying to 
disparage the Parker -Smith brake. My opinion on 
this point is to give the brake a fair trial to see 
what it can do. In my letter I have merely stated 
objections to mechanical brakes, which have already 
be^'n discovered in their practical woiking. Then 
letters were written ehieny because " Imprimatur" 
did his best to disparage the Westinghouse brakei 
when running agamst the facts of the case. 

As to vacuum brakes, impartial engineers have 
condemned them, not only on account of their want 
of power, biit chiefly became thet/ cannot be relied 
upon tu act when rrquired. Meteor. 

BLECTBIC MOTOB FOB MODBL 
LAUNCH. 

[222(Ki.] — In the Strand, in the window of an 
optician (Apps, I think), I saw lately a neat model 
launch, whose propeller was connected by a thin 
rubber belt with a tiny motor set on deck Just over 
the stem like a small cannon— occupying next to 
no space on the vessel — and connected hj a oouide 
of wires with a small battery placed amidships in 
the hold, the battery circular top being level with 
the deck. On return to school, my rough ske^ 
on blackboard of what I had seen seemed to nve 
such an evident thrill of pleasure to my pupils uat 
I felt the time taken from "Mr. Feeder, B.A.'s" 
operation of grinding away at ** pello, jMpuli, pul- 
sum, pellere *' was well spent, and the only re^^ret 
was tliat the mechanism having been so small, and 
my own vision not double-magnifying. I could not 
give the working details of the engine, and so 
gratify the curiosity of t)ie more ingenious of the 
young fellows. Would some correspondent versed 
HI those matters gratify teachers and parents of 
little boys all eager to be practical, oy rather 
minute details as to liow to construct a concern ol 
this sort, in the same ]>ain8taking way (but not 
necessarily at so great length) as has been done in 
these ever- interesting pa|^s in the case of the 
latlie, model steam engine, blowpipe analysis, 
electric bell, microscope, photography. Messrs. 
Bottone, SutclifFe, Goold, or " Nun. Dor.'* are, any 
of them, I feel sure, competent to initiate, little by 
little, such docile but dull duffers as myself. If, in 
Mr. Sutcliffe*8 sketch, p. 113, No. 9G7, two more 
arms were given to the revolving magnet, c?uld 
their cross-piece cross or be welded into the 
darkened cross-piece already in sketch. '< L ^k\^ 
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irfaEu I leoii Vi. Bottoue's clear drutiptioii of 
'■ P»:i3ctir» Ring ArnHture Diiuuno," p. 188, Xo. 
97L: (yet. I m-^t c 73te«. I've beta lending over 
tair.rei ilin "E. X.." ceotainiiig the article, to 
Micf KCK of pi;| i!* bf V.1V of a trat. uid in com- 
pual.s f:r •l.e::' in>ty toilinic at abUtive Ktuolute, 
uic!^..*iu iLri izxbieis, nieuphon aud limilei, 

il'*-' il'XAf. isd the u^ual staple of modmi 

^i.-:li.'m'-::l^i . I «uld s;nd iJif wire on 
.BUi^«£i -z.'i rjMf. UM fili«. heat and tuunmer iron 
TO^ ~ 1 iTsail HIT. bet thob; " proloQgatioiia " 
ttci !-.t=lLil'.t, ^bd v.iUd hm iiDQ or brau radial 
■ixj i^serf*!^ wii tii' el*ctnc;lT genemted in the 

IiJff»:»S J.n^ipCDdint wtU kiudly forward 
JceiJcc iisnipTlfs, a::d ihow step bv atep how to 
-St ^ :a a ^^ill f:u. JsTicei anJ apparatua of 
i=;i fszi-.'zz.i ^:^re»t M the jres-'iit liiT. 

A Bi? Bairn. 

CONCES^'INS LOC03l[aTIV£9 — TO 
- BIST0B:AX. ' MB. STBETTOV. AHD 
0TE3E H*Tig-AV KEK. 

a: home ba« iireveoted me 
cteri '.f "M itorian" and 
t" which I L-aretollj note. 



3JC-': 



J looking 



Vol. 



1 Mr. Lull kinder leierttd me 
Li,i ^: pa^ 1 r ) of that rolvuiifl I 

u: '^17 : liaifci'-'U^ ■it a Midland eipreu 

t^t-' r.T-n. br Mr ^rre::-.u. wao said that the 
ear—-: ■:. — '. tu:« !.< ejrriagei on a level at GO 
» ^ T"' '■•■"■ Aliowiiijf C-'.'EOEi fill engine and 
wsii;'^:. -.1* :.:»; weigh: « the train was 210tonB, 
»a£ tit m:^ »^t:i£-^4 wu .'.IC'-Tlb. Tbiarc- 
r-*'"'^ waa -i-Hf^ajt thr-^ugh '-.IVlit. pei minute ; 
•j Ii^ L'.clrrr :f CBitr 't w-<rV lr!De iii that time 

wMi; *:■: «jj ilFiiias tUi bj 3-;,'>00 we get 

i.t'.t u tlf [k£:u'j^ fa<jii«-[r)wer of the engine. 
*f«— tM ■iriT-iif whwili were 7ft. in diameter, 
■aai =.11'- Lkn mbd^ 4 rerolutioai per second, 
wi^ I. -.-.n^n^'^'U ^ 1*' iirob!! a minute. The 
Kr-.i:': WAX .:■.£&.. whiiL glTe.i 1.04'jtt. per minute 
mi.'^i i-^^'. -A iui yM'.i, Tbe diameter of the 
cyli ;*7: »■»» ^ t::. , aad ifiii:':^ area, therefore, iS5 
ii^i--': ^ L^= T«kiiig Ih- »T^ripe preseure in 

.11 !_'.- -...'^ i.rt p*r mmut.; in each cjliudec 
»•!.:.■(>! ;: .K. . wteuc^ ih>; h,]i "' " 

!.;i> -"- - - — '-"'- 



■•\i i.idw2t- :'jiTeTpvui]«Ltii as 

engiDcs. 



l*»t i*i ! : e:u.7 f -rrs-vof lit- 



lo kunw. aod have 



.'. what I want 
'■.X tlfl 



And tn the tdnie thia knowledge was 
I. it wonld baTe been B thing of lomr 
. the person who fired the iibot. Now. 
taking this idea lu e^tnjun^^tiDn with that whiob I 
*■-• — montiotiad— namely, the pouibOity of other 

„- poswssinK powers of Tiiion capable of minnte 

obaervation u tar as ligbt can reach, the straogB 
thoa|[ht i* Buggeated that to snob beings occnrrencea 
on this or other worldi which buTO long aiuoe been 
past and gooe. and ijeihaps fcreotten, may at the 
[msent, or at a still future time, be present to their 
(light aa a'iwally /la/iprniiig i« lA/ preunt. Sup- 
poainifHr were endowed with such form of yiaion, 
and that we were able to travel unfettered by apace, 
we ahonld, for instance, only have to retire to the 
respectable distance of "a AariHie," whence light 
would require some "0 years {riot p. 310) to travel 



get anflicient iq)ertura 
tte atmctnre. 
I will now don by giving a aketdi ol the li- 



Bottle of Waterloo. Of couise 
oordinp to the laws with which 
the light of this earth would 
"" Aurig.'p" ■ ■-' -'- 



310) t< 
B know that, a 



Liuted, 

but who can say but that under 
with wliich we ore not acquainte'l it 
J E. C, 

SIOBOSOOFIC TEST OBJECTS. 

[222113.]— Ih reply to ■■ Mouiwhu* " (221SI)j I 



began to realiaa 1 
ihe determinat:' 
lengthened ei 



useiessaesa at oblique light for 
of true atruoture during a 
ion of a Noberl's lOband plate, 
i w"as much (truck by the appearance of a single 
of the Utband, when viewed by an oil imm, Jf, 
I. I'i.''. illuminated by a large angled coue of 
ft liffkt. The gioovB, which the diamond had 
the glass, wai most_ distinctly 






,e the aidoB ol 



iBgrooi 



itheri 






where tSe chips of glass" had flown off. With 
oblique light nU this was lost ; the line apuesred aa 
if it bad been paiuted on the aurfaco of the glaM. 
Thia ahowed me thnt if defloitioti wai wanted 
direct light must be used 

1 do not intend for noe moment to affirm that a 
higher band of Noberl cau be leaolved by direct 
by oblique light : but this I do say, that the 
_iute structureof a diatom con only be demon- 
strated by direct light. 

No microacopiat in the present day would upholcl 
the theory that tht; ultimate resolution of the P. 



•: iiislou speed 
■!»i.'i.y ;!.■■ siia-^ a-r that 5ug' 
1 hf^ "-.! yet Lid tune u 
i,:\r!f.\ l-tl«r. but as far a! 
Vi if! h. disagreement with 
L-.-.t »'. '.-I ;.'.■; impo.Milali^ of 

Wm John Ore 7. 



THZ LIVHT O? OTHEB SATS, 

■i^ i —1.:>. iv.'.'.i^: '.^'t.' ,f,:-iirj-i a de&nite 
•j_-," .-. ^ *.„•.-. ■ .r.'.f:. ■;..■.- ''.if»tber with the 
lAV./.- .' '■ ■ I.— ■-''. J-', .r.'.^. ■ - ..y vTMt diitnncBi 

,,^ --, , m^ - ■•..-.i, *..j,., 'j.:,^: j'jile (anoiful, 

".^'.'iii .'.-..• ■l-.'lii.t t.i.Mi»able that 
•fj^- 'r .-.f. . •.::':: tt-it.Lji i..iy(« •ii*jWi«d with 
r-i'*..y »!'*'-! tLiu aiijthina 




angulatum was ai: 
at an angle of liO 
view of It waa held ~~ ^ .- --- 

frontiapiBea of bis book there is a beautiful en- 



Fig '■ 



ro seta of lines, at ngbt an0l<ia to One another. 
cture produced by the Jemploymant of two beat 
obli'iue light, Fig. I. In thedaja ofGriflithaud 




F,.g.3. 



Il'iufi'iy they got beyond that, and dotted the 
lUinmboidei, Fig. i. ._, ,, 

It ia ■iiiite unliiral to eipect that with the 
incntano of aperture and thi improveraant - 
oblnetim tbi-n- shiuld b4 simultaneauily a 1 
Tiiluumeiit in tlis revolution of the diatoma. C 
niHM to'i, with obli<(ue light, all that beautiful 
baceij inside the heiagoual areobition of the 
wmciu'Hliiiri, whinhnan only be seen bT direct hghl^ 
f.,r will. '*li'|uo light the blur if the hexagonal 
stiurture Mnl» out till floe miikiugs. When 
e'liuK ("I tlw *HtJ (in*l7-marl'«d diatoma, such D 
l'.ill<i«i'l» aiiJ ■I'Jai'! "t the Nitiachiie, we must be 



ro enable na to sea the (Jb- 



[22204.1— These is an additional point iaMi. 
Nelson's Tetter (No. 22134) which li no ka 
puzzling than hia other ■tatemeiita : bat wiaA 
your correspondent " If ouAchoa " does not notut 

Mr. NeUmi ooniidei* it alMurd to _te>t uobJKt- 
'obliqu "' " ■ " - .1 - ---■ 

JJBOt-Bll 

. stopped oil altogether.' 

This involves one of the moat curious ^Waw 

rimipit that I remember to have aeen u BitK- 

scopic matters. The answer to Mr. Ndno. rf 

course, is, that the method wc uumw ib teatiit 1 

thing is necesaarily entirety decidwl by the pmpn 

to which it is intended to tie put. U we an eon- 

cemed with a cannon or a lacehone, wi tiM tb 

e in relation toitspowerof reutingUuteaiBCT 

burst, and the ouier to ita power oi ipaad : U 

1 don't reverse the proceei, becauaewe don'ln- 

jre the hotae for any sernee in which it wil bi 

liable to be burst, nor the cannon tat any in vblci 

have any temptatioo to nin away. 

ith the object-glaea which we are intasfii; 

for the examination o[ the diatom nn- 

tiooed by Mr. Nelson. For their reaolutioB it a 
the morgiual pact of the object-gtaaa whkh aim 
is UMd, The centre ia unoaed, udmi^tMad 
~je stopped out a coocliuioii aiiiular in nrii 
.othat of Mr. Kelson ; but otbarwiae Tar^r diKlBit. 
The origin of Mr. Nelaon'a miatake is a mfly ftil 
le has failed to grasp the aetioD of tboae dimadim 

Eectni of which ha wTitea. If ha will foQow mil 
at subject, be will not angaoe himself ia fatoit ia 
the useless task of testing wbat " might aiwdl be 
topped off altogether." T. T. 



MIOBOSCOFlft ■M.OXJWnMO.-TL 

ChtOTOform— TasetabU OkjMti. 

32205,]— I. lli'Bi-aform or BeK*l/r TXuuiif 

iW'i Hah'w.—Jn the flnt ptae^ I bsfe sivy 

heartily to thank Mr. WrigbttekfetfiliaBi: Ar 

work oan be done and metbo* InafU ool eolr 

by interebange of idea*. BdfBv f-lbBDal d 

B'ltauy," p. Tit) prefera beittcL Tta AloMtm 

solution bag be«u in u«e for MiAl Utj^|an.l 

believe ; it is commended by Jtej, in hia wt* 

Tbe MicroBcope." and by Bealo, ia "Hwti 

ork with the Microscope," p. G7 l^aak alM >a- 

ons the benzol aolution, p. 90); a^GuiMto 

Lentions both, withoat giring Be pldBBJUfei 

either. I am informed that in (£loiafn«aadC.B. 

of old Mr. Topping*a beat slidaa were aaaatsl 

do not remember to hare pieviuatly hb n 

It pcDduoei apottmaaa, of viA. sm. 



'wifi 



personal enieriesiM, ttunj^ 
re than two bmidrad 

within the last eight yean. By l. .._ 
aume Mr. Wright meana diaintegntun ' 
continuity of tbe Canada *"'"" iriikii ■— ■ 
after the media used wiib it haTe er^otaled. b 
a slide of SurirMi gemma, monntM JT ^.'*- 
MuUer in {thospbonts, which I got aoma btdB tiw 
ago. a cavity baa appearad among the objecb nu 
(Se centra of the elide. In another, of Arte*" 
n-iiJUM EhrrHbergii, the oame thing hsffoM 
under one of the objects while E waa exMHining tti 
slide ; the speck disappeared on applying wiiie& 
The truth seems to be that wheneTcr there is mie 



simple Canada balaam is employed, the m^ 
thing may pertiapi happen, oa ita tnrnntiniM 
part will in time eacapa. It must be ia« 
likely when there ore only aoattervd partidea e 
bebum, though the apace beneath thaooverbefUn 
with liquid, as if too weak a aolntion of the balsB 
were used ; and mors likely aoain it Ute object a 
sopped with turpentine, ou ot doTei, of eajapt*- 
lemons, &c.. in being moimtad, ao that tb«ib 
scarcely any balsam in ita immediate ridnity- I 
beheve, then, that tbe beat reainona momdiDg '• 
balsam ai stiff as the objaot will itand, and a* c*b 
be managed withoat air-bubblea ; that ai liiSc 
turpentine as poadble or other floid in whidi tht 
object has lain ahonld be introduced with it into tie 
balsam, and that as much a* poaaibla ot what ii 
introduced should be allowed to ev^oiata bafeR 

Siting on the cover. Bot if tha object ti (H 
licale to be thus treated, Knna aoAent mu! 
bi employed : and on the abora primiptM I 
believe that tbe great point ta not to make the 
Bolulion too weak, and to aQow Oie aolvent partly 
to evaporate bafota oonring. Hie giaa t sr 
volatilily ot ohlorofam ii hen, of eonra 
t^Qctjy adTButageoiu. ""' ' ^---^ .. 
evaporation may *■- "- 

complicated objed... 

of a bbwfly, have to ba Htaiiged m tt* rifda- ^ 
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skin may form over them, and entangle delicate 
partR, 80 that, e.g., the anteunse maj oe broken. 
But touching the part which it is required to move, 
with a minimal quantity of chloroform, or tur- 
pentine, releases it. while the other jMirts remain 
nxed. However, this would not be so likely to 
happen with benzol, a smaller quantity of which, 
moreover, it is my impression m m experience of 
seven years or so ago, renders a larger amount of 
balsam of an oily or creamy consistency. The rate 
of evaporation, moreover, does not depend solely 
on the solvent employed, but balsam solutions 
harden more rapidly in proportion to the hardness 
of the balsam from which they are made. The plan 
recommended by Beale for oenzol (which is the 
most detailed I liave met with) is to bake the balsam 
in an oven below '200' Fahr. till it becomes chippy. 
Stiff Canada balsam is useful for very many pur- 
poses ; hence I recommended balsam to be bouffht 
in a corked bottle, in which it stiffens more rapi^y. 
To make the chloroform solution I let it stay there 
till it retains the same position when the l>ottle is 
slanted or inverted, which is a less violent method 
thsn baking it. I then dissolve it in chloroform 
(not methylated chlorof onii) , and keep the solution 
in a stoppered bottle for use. 

I have taken for granted that by spottiness Mr. 
Wzight does not mean the milkiness or dirtiness 
which am>car8 in objects where the water has not 
been well taken off by spirit, or the spirit by tur- 
pentine, benzol, oil of cloves, caieput, lemons, 
beraamot, or some other " bridge.^' Both water 
and alcohol render Canada balsam nulky, so that 
the object should remain a day or two in 
apirit to remove the bulk of the water, or for 
a longer time if bulky or containing cavities 
or tabes. It has remamed long euougli in tur- 
pentine or benzol when it ''clears,** a change 
easily recognised in most specimens after it has 
been seen in a few, and copsisting in ^ater 
transparency and hardness, and smaller flexibility. 
If allowed to remain too lon^, therefore, objects 
become unmanageable and brittle ; they may also 
contract and tear, or curl from contracting more 
on one side than the other. The only thing is to 
remove them before these detriments have 
occurred. In oil of cajcput an oly'ect need con- 
tinue only a couple of hours or less, and, with oil 
of cloves, a few minutes suffices, the spirit and 
water eva]>oratiug from the upper surface of the 
aection while the oil penetrates from beneath. I 
have also supposed that air bubbles are not referred 
to. Canada balsam and its solutions contract in 
proportion to thinness, so that after a longer or 
ahorter time a space is left at the edge, between 
the slip and the cover. This is easily tilled up by 
slanting the slide and putting a drop of Canada 
balsam, or a solution of it, close to the edge. It runs 
down and fills up the f pace. The process has to be 
repeated as long as evaporation and contraction 
perceptibly go on, after which a ring of Canada 
balsam and chloroform (or, if the reader prefers 
it, benzol) may be laid on at the edge of the cover, 
the slide naving previously been cleaned. Finally, 
as Canada balsam becomes brittle with age, a ring 
of goldsize may be added. In all tlus. I have been 
spealdiig of the preparation of the ordinary small 
microscope slides ; I have no experience as to 
larger ones often sold for the magic lantern. I 
ought to add that the milkiness (which appears as 
soon as the water or spirit have had time to escape 
from the recesses where they lurk) often vanishes 
with time and warmth, and that the contraction is 
greater with large covering glasses. It must bo 
more dangerous in proportion as the cover is nearer 
the slip. 

II. ^'oti'frHctlfying Oigam of Hiahty Plants.— 
In the last two letters I have described the process 
of cutting sections by hand and the action of the 
common chemicals or reagents. Both of these are 
employed, both on animal and on vegetable pre- 
parations. I will fiow take up the preparation of 
vegetable objects in particular, whicn form a con- 
siderable and important part of a microscopical 
cabinet. The most difficult vegetable and animal 

1)reparations, as a rule, are those by which the 
ower divisions of the two kingdoms, and the 
embryology or early development of plants and 
animals, are attempfjgd to be illustra^. It is 
best, therefore, to start with the higher plants, 
about which, again, most of us have alrMidy a 
larger amount of pre-existing knowledge to help 
us in further investigations, rather than with the 
lower, where the tissues and organs, if they exist at 
all, are very delicate and minute, and present only 
in an inchoate and imperfectly formed condition. 

By non-fructifying organs are here meant 
leaves, petioles, or leaf stalks, stems (including 
branches and twigs), with scales, hairs, and any 
other appendages they may possess, and roots, with 
tubers, &c. "VVith stems are to be counted root- 
stocks, which are underground or almost under- 
£ round stems. The primary organs are the 
avcs, which are cakes or expansions of cellular, 
pithy, or fundamental tissue, so-called because it is 
the only kind of tissue found in very lowly plants, 
and because the other kinds are moufloations of it. 
It forms the pulp of the leaf, green towards the out- 
side, but often little coloured iatemally. It u 



covered in aerial leaves, as distinguished from those 
whose surfaces are immersed in water, by covering 
tissue consisting of epidermis coated by a sort m. 

flaze of cuticle, and is strengthened and supported 
y the so-called veins, which consist of fibzes and 
vessels, and not only strengthen, but help to main- 
tain, the circulation of juices in the plant. The 
bundles of fibres and vessels arrange themselves 
more or less symmetrically at the bue of the leaf, 
proceed down the leaf-stuk, which may be regarded 
as an unfolded part of the leaf, re-arrange them- 
selves on entering the stem, which may again be 
viewed as a compaction of leaf stalks, and from the 
trunk or ascending axis pass into the root or 
descending axis of the plant, where tiiey are re- 
distributed among its branches and twigs, till it at 
last ends in delicate cellular tissue simiuur to that 
of the leaf. 

These and other points may best be illustrated in 
the first instance by dicotyledons, where they are 
very symmetrically exhibited. The following 
e^mples are easily procured and identified :— Thick 
leaves, most of which are obtainable at any season : 
rhodrodendron, laurel, holly, ivy, begonia. Petioles, 
soft and thick, some channelled, or with ridges and 
furrows, others without : celery, carrot, parsley, 
and most other umbelliferous or heinlock-like 
plants ; fig, mulberry. Annual stems, also soft and 
thick : simflower.bean, yarrow, most umbelliferous 
plants, cabbage. Soft perennial stems: poplar, 
willow. Hoots and tubers : potato, radish, turnip, 
parsnip, carrot, and umbelliferous roots generally. 
The smictures may then be followed into endogens, 
then into ferns, and their aUies the adder's tongues, 
horsetails, and dub-mosses; and finally pursued 
into the mosses and liverworts, which aie the lowest 
and least characteristic of the higher, .vascular, 
cormophytic, axial, or leaf, stem, and root plants. 
The structure of the stem, &c., in gymnosperms 
resembles that of dicotyledons. The common 
English gymnosperms are the coniferous or cone- 
beflLiing plants — ^firs, pines, cypresses, yew, the 
arbor vitse, &c. — easily distmguished by their 
foliage, and often containing much resinous matter. 
For tne traxisport of this to the stem there are con- 
spicuous resin- ducts in the leaves, which render 
transverse sections of them interesting microscopical 
objects. The following are easily procurable ex- 
amples of endogens or monocotyledons : — Valisueria 
spiralis, anacharis, stratiotes, hydrocharis (all with 
wholly or partly aquatic leaves, and familiar to 
aquanum keepers) : orchids, the iris, black bryony 
(a common hedge plant: good root), lilies, tulips, 
onions, asparagus (a gooJ stem), rushes, sedges, 
and ffiusses, including wheat, r^*e, oat^, &c. No 
English endogens have pereuniul stems: all our 
shrubs and trees are exogens ; i.e.^ either gymno- 
sperms or dicotyledons, so that for woody perennial 
endogens (palms, bananas, dragon tree' [specially 
recommendedj , lily tree, sarsaparilla, cane), we 
must be content with dry specimens, or have re- 
course to a hothouse. 

III. Ifai/b in which Vegetabu- Stft^tious xhoulJ bt 
Cut.—li follows from what has been said that the 
best places for cutting sections of the above objects 
are— (1) In the course of the root or stem where 
no branches or leaves are being given oft*, and in 
the course of petiole ; and (2) where branches or 
leaves are separating, and where the petiole and 
blade of the leaf are passing into each other. The 
first set exhibit the ordinary lines of rails, as it 
were. The second, which are often fine polsrising 
sections, help in understanding the construction of 
the junctions ; for which, however, a stem may be 
steeped till it has begun to macerate, and the 
bundles then be carefully scraped clean. Heat, or 
the addition of a little nitric acid to the water, ac- 
celerate the process. 

The sections must be cut either exncthj vertically 
or parallel to the length of the stem, petiole or root, 
or exactly horizontally or transversely to its length. 
If this \& not attendea to, the lumen or aperture of 
the smaller tubes will not be seen in Horizontal 
sections, or, at least, the section will have a twisted 
and overlapping appearance ; while in perpendicidar 
section tuoes or fibres will pass out of sight. 
Horizontal sections are most instructive for ob- 
taining a general view, and longitudinal, which 
may be either axial, or through the axis or centre 
of stems, &c., or tangential— i.e., on one side of it, 
for examination of details. Oblique sections are 
useful supplements to combine the horizontal with 
the longitudinal views. 

Stems and the like have been here supposed to 
stuid upright. Leaves, on the other hand, are 
conceived as lying flat, so that with tbem a hori- 
zontal section lb one parallel to the surface of the 
leaf. This can scarcely be obtained, unless with 
thick fleshy leaves ; but its place is partially sup- 
plied by tearing. If a leaf oe bent, till it partly 
oreaks, or the epidermis lust cut through with a 
sharp knife and raised a little at the edge— as in 
cuttmg a small piece of blotting-paper from a pad 
—the piece may oe taken by its rage between the 
finfler and thumbnail, ^ j torn away from the 
cellular tissue beneatK This is easy in en- 
dogenous plants which lx& vd straight-veined leaves ; 
in exogens, whose ^^af ^T^vtis ^s» forked or netted, 
it may be difficult. X( . ^owo^^* facilitated by 
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steeping the leaf in water, or in water with a few 
drops ox nitric add ; or, again, in the nitric add 
and chlurate of potash solution. The skin of the 
other side may be fint torn roughly off. The action 
must not be allowed to go too for ; or not (mly 
the subjacent cellular tissue, but the epidermis 
itself, will become unmanageably soft. Adhering 
pieces of ** parenchyma,*' as cellular tisjpie is callea, 
may be cautiously scraped off, especially if pre- 
viously softened by immersion in the mtrio add 
solution. Thdr presence, however, is not always 
objectionable {c.g.^ in the under side of a begonia 
leaf^, and they do not stand out if bleached. In- 
deed, the whole thickness of a thin previously- 
bleached leaf may be mounted. Almost horizontel 
sections may be secured by shaving a leaf Vith a 
razor. Vertical and oblique leaf sections, which 
are longitudinal if from baee to tip, and transvene 
if across the leaf, may be made by folding a leaf 
several times, or taking several leaves together, 
cutting through the whole, and afterwards 
picking out the best sections : or a piece 
of carrot may be cut in two, a portion 
of a leaf inserted, and the whole cut to- 
gether. Transverse sections of leaves are 
usually the most instructive. Petals and sepola, 
which are really leaves, the first of the corolla, or 
(usually) the coloured leaves of the flower, and the 
second of the calyx, the (usually, again) ^^reen. 
leaf -like envelope which protects it while in bud 
may be dealt with in the same ways. Scales, as in 
ferns, may be simply picked off, dried between 
slips, steeped and heated on a slip with turpentine 
to expel tne air, and mounted resinuusly to polarise. 
Hairs may be taken off with the leaf tldn, or their 
insertion seen in section. 

IV. Bleaching. — The best staining for a general 
view of the object is obtained when the sections are 
cut from perfectly fresh tissue, and immersed in the 
staining fluid, immediately, or as soon as any tags, 
&c., which adhere to them have been washed away. 
Vegetable objects, however, have often a strong 
colour of their own, which would combine inhar- 
moniously with the stain. Strong solutions of 
caustic seda (" E. M.,*' No. 979, p. 307) not only 
remove or change and diminish the colour, though 
that of the suber or cork (yellowish-brown) 
sticks to it obstinately, but have the simply invalu- 
able property of rendering opaque trial sectums 
transparent m a minute or two. All that is neces- 
sary IS to put a drop of the solution on the secticm 
OS It lies on a slip ; see that the drop thoroughly 
penetrates if, cover it, and leave it for a moment. 
It is destroyed as the action proceeds. But a 
weaker solution, 5 p.c. or so in glycerine, 
regard being had to any special delicacy of 
the object, allows of subsequent mounting, if 
removed by thorough washing with acidulated 
water, glycerine and water, or glycerine 
O'E.M.,*^' No. 979, p. 3G6; before it has produced 
its full effect. Alcohol and bisulphide of carbon 
also decolorise. But they do this less perfectly than 
solution of chlorinated soda, the following redpe 
for making which is ^ven by Cole in uie first 
volume of his '* Studies m Microscopical Sdence.'* 
To a pint of distilled water add 2oz. of chloride 
of lime. Stir, and shake well, and at once add a ^ 
saturated solution of washing soda till the mixture 
becomes thick and turbid. Allow it to settle, pour 
off the clear part for use, and keep it in a well- 
stoppered bottle in a dark place. To use it, 
immerse the sections in }!i for from six to twelve 
hours, and afterwards wash them with five or six 
changes of water in the course of 24 hours. If 
allowed to remain too long in the chlorinated soda, 
tiiey will become disintegrated. The solutioi^ is 
alkaline, though not very strongly so, and removes 
or renders transparent the ordinary contents of the 
cells, i)ermitting only the cellulose walls to be 
afterwards seen. I have not tried sulphurous add 
solution or chlorine water; but I presume they 
might also be used for bleaching vegetable sectioiis. 
V. Stainiti ff.^Cole reconmiends the sections then 
to be double-stained as follows:— 1. Leave them 
in a mordant for twelve hours or so. The mordant 
is prepared by mixing one fluid ounce of a 6 p.c. 
solution of sulphate of alumina with thrioe that 
quantity of a 5 p.c. solution of lead acetate, leav- 
ing the mixture to settle, pouring off the deorflud, 
and diluting it with four or five parts of (distilled, 
preferably) water for use, filtering. 2. Then waah 
the sections, and immerse them in alkaline carmine 
till wdl stained. To prepare this the receipt given 
is 15^. carmine, the same quantity of strong am- 
monia, and two fluid ounces of water. Dissolve 
the carmine in the ammonia with a little water 
by the aid of heat, and add to the 
rest of the ^ water, keep in a stoppered 
bottle, or the ammonia will evaporate, the carmine 
or carminic add, which is'retained by it in solution, 
concomituitly predpitatin^. On account of the 
varying strezu^th of ammonia, what has practically 
to be dfone is to add it till no carmine settles, ana 
then to add a little more. 

The next step is to drain off the staining fluid, of 
which no more than enough to cover the sections, 
which may be little more than a dessertspoonful, 
need have been applied. They are directed then to 
be washed rapidly in dilute nitcv^ vamL^^bk^ ^a5s^ 
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little apparatus whicli I call a haud-warmcr, aud 
after giTing it a thorough trial I have not the 
slightest hesitation in asserting that I would not be 
without it for ttanff/ tinier i£ cost. It consists of 
a neat oblong lamp or stove, which is adjusted to 
the front of the keyboard opposite the middle 
octaves. It bums four small lights, and by usinz 
the be&t kerosiue oil no fumes wnjEitever are caused 
in the room. By thoroughly warming the hands 
and wrists, it also keeps tlie whole body at a very 
comfortable temperature on the coldest da}'. I 
can adjust or remove it in a moment ; and so far 
from being any disfigurement, it is quite as orna- 
mental as the brass candlesticks frequently attached 
to pianos. 

The cost of my own was 2l8 ; but the maker 
informs me that as he has now all the tools aud 
appliances exactly required, and knows precisely 
how to go to work, he can make others at 128. Gd. 
each. W. SltoMe. 



KEY OHABACTERISTIOS IN MT7SI0. 

[22211.]— I AM sorry to divert N. E. Child (letter 
'i2lSi) from his main issue to what must be, at 
best, a side subject to him. My discourse did not 
cegaxd " bird crumbs," but the opening of a hung 
window, which is fitly enough comparable to the 
opening of the highest-pitched reeds in the voice 
faarmouium. So also is the lengthening of a reed 
tongue, which implies alteration of pitoi, not un- 
like the lengthening of a forefinger. X. E. Child^s 
'^sav,'* notwithstuiding, I knotc that when the 
reeds are set on end in the voice harmonium the 
high-pitched ones ffive no Mound nt all. I live near 
Fort Matilda, on the Clyde, where soldiers at times 
practise their exercise wi^ reeds tipped with fire. 
Every cannon used has a throat, but when it speaks 
the neighbouring hills, even to a distaince of many 
miles, are as if they were all throat together. The 
application of this to the matter in hand is brief, 
and definitely carries my meaning. The voice har- 
monium, as it is, is not acceptable, and is compara- 
tively useless. Stripped of its keyboard, and hung 
up m .its bones, and only allowed to reply to 
another pure- tuned instrument played upon, it 
would be, in a small way, like the Highland l»in» 
replying to Fort Matilda's guns. 

Gourock, 3l8t Dec. Georffe Templeton. 



AUATBUB MXTSICAIi INSTBUMENT 
MAXING.-IV. 

[22212.]— Having now fixed the position of the 
twa holes F and A (Nos. 1 and 19, see Figs. 5 and 
6) near the extremes of the body, we obtain the 
expected positions of those between them thus :— 
On a strip of paper, make two marks at 29-(> cent, 
from ea£h otlier, representing the above two holes, 
shift this paper on the geometric scale till it incloses 
15 lines between the above, F being thus No. 1 and 
A being No. 17. This position will be found on 
the 2din. parallel, placing F on D sharp, and A 
resting on G natural. The intervening lines are 
then marked off on the strip, and will represent 
the various semitones between F and A. To check 
the accuracv of scale it may now bo laid on the 
19] in. parallel, between C and E, which should 
exactly coirespond with the lines or marks alr^y 
on the strip. We thus get distances correct for 
holes that gradually decrease in size, and that 
are ventilated more or less the same as the two we 
have chosen to start with : but other considerations 
now arise, such as holes Nos. G, 8, 10, 12, 15, lt>. 17, 
all require to be covered by the fingers. Nos. 
and 8 have rings round them, and as it will not do 
to have small holes alternately with large ones, 
the other holes must be sometimes modified to be 
somewluit uniform with them. So that every hole 
on this instrument is a compromise, the holes not 
being in their theoretical position at all. To 
accomplish this would involve alterations of finger- 
ing, increasing the number of holes, and the result 
would be a doubtful advantage. I may remark in 
passing that the Boehm darionet does not give so 
fine a tone as the Albert, and the Albert is not so 
good as the old instrument with six keys. It thus 
appears that the number of holes closed by pads 
are either not kept tight, or that the pads interfere 
with the tone somewhat. By a hu-ge number of 
koyB we gain in facility of execution, and have the 
instrument in better tune. 

**J. J, D.'' asked, on Aug. 24th, if the holes 
were placed at nodes. Now, in a tube containing 
vibrating air a node is a pkce of no vibration, so 
that nodes should be between the holes, the centre 
of a neutral segment being under the sounding 
hole. Some time ago I £ew out carefully the 
theoretical and actual vibrating segments of a 
number of tones on this inslrument, and found 
that sometimes a node occuned close to a hole. 
Generally speaking, in the range from lowest note to 
C on second ledger Une above, the holes are fairly 

£ laced, and near the centre of vibration. If a 
ole is opened at the node of a note sounding, it 
OBiiaUy interferes and breaks the tone. For 
example: if, when lower B natural, 3rd line, is 
•oanoiii^, we open the kev No. 19, Fig. 6, no change 
IB peroeived, as this key is then at the centre of a 



neutral segment ; but if the octave B natural ia 
sounded, key 19 being then at a node breaks up 
the note. Also at top E natural the harmonic key 
No. 21 should not be used, as it is near a node. A 
hole widened or placed higher allows the poiut of 
greatest vibration to shift iiighcr up, the clarionet 
beiug usually reckoned as a stopped pipe ; the i>oint 
of the reed is at a node, and the length of its 
vibratory wave is fuin- tlmeH the length of the tube 
when sounding its lowest note. Our clarionet tube 
being now rctmy for the metalwork and keys, the 
next step \b to determine where each hole must be, 
so I now give their position both on the C aud B 
flat instrument, referring at the same time to Fig. 
6 and for general place and form. Clarionet 
makers first bore all the holes on the body, and 
then put on the kevs, ^c. ; but this cannot be well 
done by amateurs, the easiest way bein^ to wrap white 

Saper roimd the body, fastening it witli gum, then 
raw the ke3'S, pillars, and fittijugs in their proper 
places, aud mark the pillars througli the paper with 
a small point or drill. The paper can tnon be re- 
moved, the pillar holes bored, screwed, and the 
pillars aud keys, &c., fitted to their places on the 
body. The sounding holes are then marked care- 
fully on the wood of the body by drawing a sliarp 
l)oiut round the metal key cups. The keys are 
then removed, polished, the springs added, aud 
the pads put on. The soundmg iioles are then 
bored, roughly tuned, and finished round the edges. 
The keys are then put on, and the instrument is 
ready for final tunmg and regulating. 

To those who are making a clarionet I will give 
full -sized lithographs of keys and parts, if uiey 
advertise their aodresses within two months and 
pay posta^. This will save them some drawing, 
and explam matters clearly, as Figs, o and G con- 
tain a few errors, and are not inteoided for work- 
ing drawings. Those who make the body all in 
one piece, please correct the distances as follows : — 
Hole No. 10 place at 29 cent, and bore at 6 mill. 
Key No. 11 place at 27 ^ n •')'•'> » 

for the C clanonet. 
Also correct the B flat positions thus : — 

Hole No. 10 place at 33*1 cent., and bore 7*0 mill. 
Key No. 11 „ 31-2 „ „ ^'iS mill. 
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MABTIKI - HENBT BIFLE ON 
PICKET AND 8ENTBT DXJTT. 

[22213.] — As far as my experience went, sentries 
and picket guards always kept their rifles loaded 
(I mean in war time) : I presume it is the same in 
the English service. But how can this be managed 
with the regulation Martini-Henry, which is always 
at fuU-cock when loaded ? I understand that on 
the first introduction of this arm into the British 
army there was a safety stop to it, which enabled 
the soldier to carry it saiely when loaded, aud that 
this stop was afterwards abolished. Would some 
of your military readers give us the reasons for this 
step ':' For mere firing in lino the weapon in ques- 
tion may be well adapted ; but that is only one part 
of a soldier's duty. lu wild aud wooded countries 
the scouting solcuer should take a leaf from the 
hunter's and trapper's bnol^* ^^^ then, I think, he 
would find his present &.,«. not the best adapted to 
liifl needs. ^^^ 

Last night Ihod a t>tn^ •^iU'Bii^i^*'^^ of its unfit- 



ness for this sort of wai-faro. When I left the frontier, 
soon after the close of the American war, I never ex- 
pected again to creep along in darkness aud rain, 
riflo in hand, with eyes and ears at their utmost 
tension to detect an enemy lurking in the brush, and 
yet this has come to me. One of my tenant's 
houses haviug been fired into by Land Leaguers, I 
patrolled about the place for some time in tiie night, 
intending, if the game was attempted again, to try to 
make these gentry feel in their own persons what they 
so freely administer to others. AV^ell, I actually was 
afraid to keep my guu loaded (a regulation Martini- 
Henry curbme) on accoimt of the defect alluded to. 
I got two falls, aud they showed me plainly enourii 
that a loaded rifle at fiUl-cock was not desirafie 
uuder such circumstances. At last I abandoned the 
dangerous weapon and trusted to my pistol alone, 
aud everyone knows that is a poor tool except at 
very close quarters. Next night I shall talfee a 
double smooth-bore with buck uiot. 

By the way, under auv circumstances, this is the 
best arrangement for a dark night ; except in very 
bright moonlight, one can't see the sights of a ri& 
at night. One thing that struck me at once, is the 
difficulty of walking on a road without making a 
noise with the feet. Under ordinary circunutanoet 
one would never notice this ; but last night the con- 
trast between it and the prairie or the forest wai 
very marked. 

December 28. Ex-Frontierman. 



AN EiaHT-INOH SPABK OOII.. 

[22214.] — It may reasonably be supposed, from 
the frequency of recent inquiries, that the intereat 
felt by a large section of our readers in the subject 
of the construction of induction coils is not ex- 
hausted. I. therefore, describe a coil which I have 
lately completed, aud whicli gives sparks Sin. long, 
with a battery power of five -pint Grove cdli. The 
^neral dimensions were oased in port upon 
information gathered from the back volumes of the 
ENGLisn MEcuanic ; but verv numerous pre- 
liminary experiments were f ouua necessary for the 
determination of certain points, such as the mort 
favourable distribution of the secondary wire along 
the core, and tlie minimum of efficient insolation. 

The core is of No. 20 B.W.G. iron wire, ol good 
(quality, and was carefully annealed in charcoal. It 
is 1ft. long, l^iu. in diameter, and weighs 21b. 12ioz. 
The primary is of No. 14 copper B.W.G-. single ailk 
covered, wound in three layers upon the covering of 
silk tape which envelops the core, no insulatmg 
material being interposed between the layers ox 
wire. The weight is 3lb., the length about 140ft.. 
and the number of turns 345. The finishea 
primary and core were immersed for several hoars 
in meltc'd paraffin. They are inclosed b^ an ebonite 
tube, 14in. long and ^"^ths of an inch thick, having 
an internal diameter of 2in. The secondary is of 
three gauges, each single silk covered. It oontaina 
lib. 7oz. of No. 36 B.W.O. and 61b. 8oz. of a 
wire which was purchased as 35 B.W.G., but 
proved to be a mixture of 35 and 34 in unknown 
proportions. The total weight is 71b. l5oz., and 
the resistance 4,070 ohms. An exact statement of 
the length can hardly bo made ; but even if the 
whole of the nominal 35 were genuine, the total 
length could not exceed six miles, and, in 
point of fact, it is probably much less than this. 
The secondary is wound upon Ritchie's or Appe' 
method, in 37 vertical compartments, each oom- 
partment being /|j of an inch wide, and containing, 
roughly, three ounces of wire coUed to a height 
of about lin. from the insulating tube. The wind- 
ing was beg^un in the centre, with the number 36, 
which occupies the exact middle of the primary, 
aud the other sizes were so disposed that the dia- 
meter of the conductor increases with as mudi 
regularitv as was attainable towards the extremi- 
ties. Ail the wire was baked, and passed through 
hot paraffin, in winding, and the sitperfinotu parqffln 
was not wiptd off. Each convolution of the second- 
ary is, therefore, imbedded in solid ^raffin, and no 
accidental interstices occur wherein leakage can 
set up. The discs or partitions are of stout white 
blottmg-paper, baked and steeped in melted 
paraffin ; two tiiicknesses were placed between each 
pair of compartments. The diameter of the coil, 
mcluding its casing of thin sheet ebonite, is about 
4 1 in., aud the length 'J^in. Protection is afforded 
the ends of the secondary, and any bnuhing or 
leakage towards the primary prevented, by thick 
discs of paraffin wax. Headers who desire f aUer 
details of the mode of coiling the wire, &c., axe 
referred to my communications on pagis 508 of 
Vol. XXXV., page 118 of Vol. XXXVI., and page 
18 of Vol. XXXVU. of this journal. 

The amount of condenser surface required was 
arrived at by careful experiments, and the foils 
were built up to a capacity of half a micro-farad. 
The contact-breaker is of Apps* patent form, 
described and illustrated in Vol. II. of Gordon's 
"Electricity," where it may be studied. One of 
the greatest difficulties in the construction of a 
large coil, or of any coil containing a lanje e^rey is 
the arrangement ox the break in such a way that it 
can be modo to act slowlv enough to bring out the 
full power of the inscrument. ii^ ^oSjscmM 
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Recpeeting a cbup tlrilliBg machine, thoush I 
ihould be TSiy williDg to comply with "W. IVa" 

1;-_ l-l _,J ^y Ul^J my f.-_J ...11 .._ 

"-—I, to, 



o come. When, 1 



pl&ee my Miricn at the dupoul 



ara full for 
the articUa 
icate, I -nil 



BEFLIE8 TO QUERIES. 



fiM/ rtpmt 



Jn thtir anMEvr*, Cbrrtt p t i i d mu an rapttt- 

'«< le MMllM, in Mill iMlMM, llU Mil 

af (A« f wry ukii. 

(&2126.] — HloToaooploKl. — Premming the 
CMnen Indda ia lequiitd, for utility I atrosgly 
Teoonunamd the foUowmg sabatitBte tor drawiDg or 
enlargliig puipoies:— 1 ufs a box aliout 21m. by 



tcDdia^ over ths nde of the tank, and dapoeitLDg the higheit d^me of palith fiom the reflective point of 

graTel in one or more hnapt, if Mr. Bookrr reqaiiM view.— S. ll. 

[5m3.]-BnBine.— " Luii 
hi* back Not. tor the aketch h 
of the porta depeada on the' work the ei 

j_ ,„ f . !_,. . .... . _ - J t i"" IJiOio,]— •jecHir. — inure !■ nu 

H,™ r^ if.i_ I' i . ° ?^ .1,°"^?'"^ termining ths quantity without making e»peri- 

them /,:m. wide, by 1 toanmch long; the eihaurt „._.. v ^r -{f ' " "^ 

ahonldbejjin. widebvthroe-quartermchloDg: the "nents.-i.. M. M. 
ban about ii.,in. wide. 'What lize paHiEea are [523-25.]— Paiwr-lKakiilB.—Thf 



[52307.]— Qaa-SnfflDa.—Thia query ahonlil be 
" ahoald look through eddreated to the makera. Ferhapa they know how 
1.= -.„t. TV. .*:= »n do what " Voit ■' wanta.— S. M. 

[52315,]— SJector.— There i* no method of da- 



. paniGea are lnvi>.» 

there in the cylinder i- for it ia clear tnat S ii □» the only ... 

Dae leering tbe porta with twice the area of the the chief adulteration a.— SiTnsosoin^tB. 

punSM: they jVuld be larger-that ia aU. I r5->33s.]_HolM JUehino. 

tlimk the qnenrt will find aeveral drawing* in back theTlhinat., ■ ' A Snbaciiber " 



, ,.1. .,,,-; B — '"«"-» uie im man., -■ ji onDacnDer leconunmida the naa 

rolumee that will be of nee,- Moebi. Uaeeb. of glaaa in preference to vulMnite for theia 

[S+Ki.l-Pan Blowei.-The blart from auch niwhinea.^ Aa I had made wiy full inquiry npon 
aian ODgbttobe quite autHcient, and a lin. nozzle 

lie ugnatora 'Ptal 
Whidiof ■■ ■ 



aufficirat, and a I'iii'. no'zzle *''^^P^ 
large enough. With the fan itaelf and the forge 
anrelr you can eaaily aacertain the best apeed ini] 
the beat dimeniiona yourself — that ia, if jod like tr 




D, door open ; S, alide : O. ob- 






doMdlnwitb a alidiug nirtitii . . „ 
denier. Hue throwa the light in parallel layi on a 
lecoDd c<nideliaer, near the focne ra which I pnaant 
ths object deiired. Tbii I adnnce towards an 
objectlTa ^ireferaUy lin.} acrewed into the inaida 
end of the box. So far, thi* conititntn an ex- 
odkot Bioo-magJG lantero, llie image can be 
iwcdrcd oa a screen of tracing-paper, am]difled aa 
mnch BB kiM of light will permit. Jost ont^a the 
bob which eonisa tl>e objeetiTa I hook on a mall 
jrieoe of lookiug-^ais at an angle of abont 60°. It 
ivflseta a diatmct image in natural coloon on a 
sheet of paper placed on the tatie. If I want a 
diagram larger than naoal, I limply place my twi 
on a chair on the table. It haa the aatantage that, 
-a moTiog the object, yoa need not touch " 



ihow a meaaured aesle. ai... , 

the diagram may then be reglatered. , 

the room niuit be daikened, and light moat not be 
^rmitted to escape from your lamp, except 
throagh the condenaera. — A. Dx^jf, bi, SoBth- 
borough-road, South Hackney. 

[S2IB1.]— BaUnce IT) Osm of Omnlorcle.— 
lie vague reply of " E. O. H." to this query tells 
nothing, and is, moreover, misleading. In the, 



Omni there ia no eort of " balance " gear 
way analogoos to Slarley's iavention or iia 
numerous copies. Hie Omni belonp to the class 
of tricycles nowadays called "clutch drireia,'' 
which melades the Devon, Cbeylesmors, and many 
Dthns, It drives both wheels when travelling 
atraight only, for when rounding a curve the outer 
wheel ceases to be driven. The ipinaHlr of the 
Omni ia ita highly ingenioua " segmental gear," 
which was one of the first, and still ia, perhaps, 
the best, meaoa for varying speed and power.— 



.- J> look at some of the 

., a, be would get an idea how 

t his gravel-iMtiDg machine. I don't 

x> make any nnkini] remarfca ; but it seema U 

at encb a query aa thia ia pntely for the per. 

benefit of an individual, and ia of little inter- 

anTOn else. If Mr. Booker, wilb all the 

A eaaily find in his back nnmbers, 

maam uuaa a machine Of the kind he wanta, he 

honld swk profsMonal asnitanee, and pay for it. 

U bit query stan' 



i;but 



-, hritffT he may be told lo make » 
with hoMa of the nn haieqmrea, ar 



Id Involve 



[62266.]- Steal BniBlahlar.— The only bnr> 
niahers required will be piece* of steel with roonded 
edges, long enough to be graiped each side, so that 
the; can M rubbed over the surface while Bpjdyine 
aa much preasure as poaaible. So aolution at all is 
oaed. why don't you read up the lubject, if ^a 
know nothing abont it f There an leveTal articlaB 
on bnmiihing in back volnmea. The whole art 
GoniiBtain grttin^ a h^h poliah by meana of a 
forcible comprcsnon of the particles on the ruface. 
Jio apedally-ihaMd tool* can he required for fiat 
surfaces 6ft. by Nn. ; all that is needed is a tdt of 
good hard steel with a suitable face, elbow grease, 
and the will to apply it.-S. M. 
I [62270.]— Simplex Telephone.—" B. B.' 
I cannot uss a telephone for bnaineBiipurposes with- 
'■ out being liable tor royalty. Tlie connectioiu 
I seem clearly indkated in the illustration referred 
to ; but there is no line from G to L, at supposed 
' liy queriat.— E. M. P. 

[62274.1— PaeklsK. -The quantity of packing 
; oonsumed by a locomotive depends on so many 
thinn that it cannot be stated definitely. A loco, 
' ituiuig-boi properly packed will last tor month), 
' whereas one canleasly done will not last a day. — 

[62277 .]-Oboe.-If "One in Trouble- reaUy 

Sy* 2l. each for his reeds, no wondsr he ia in 
luble. The pr^iaied reeda cost about 2d. each. 
Letyonroorre^pondeotrefertopp. 2D, 41, 92, Vol, 
XZIX. Ha gneriA ahould alio look up his recent 
numbers, aa, if I recollect, there was a good deal 
about the oboe lately.— SaoEiKES. 

[62286.]— Focal Adjnatment of AatroBomt- 
oal Tranaita. — You will be able to use a meridian 
mark 30 or lU yardi off by conbaoting the a^rture 
. to ahontone-Ulh of an inch. Uy tranait instru- 
' ment has a hinged shutter for that purpose. — 
B. P. O. 

[522$7.]— OrBaa anery. — " Or^an Grinder" 
ahould look op hia volumea. A pipe orpn, the 
height of which does not exceed 4tt. bin., is really 
verging on tbe absurd ; it ia in every way better to 
have a reed instrument when lo cramped. The 
longer pipes must be off the cbeitproper, and the 
bellow* be RnaUaBdinadequate. The whole thing 
is out d plaoe, for the one thing needful about a 
pipe organ is size.— Oboawui. 

[52290.1— PoTdwadOallnloaa.-The only way 
of obtaining thia ia to grind it between millitone*. 



aonratank. He water most be'lat iirto the tc 
snd of Oa cyliiider by a pipe, tfai other end a 



iaaue, that a contributor under t 

Ward, gives opposite advica. 

contijbutora can be right ^ Fortunately, we can get 
\t the facta. Your readers will be better able to 
judge with these before them. They u« aa under 
-VIZ. : Qood gUai may be bought at 2d. per auper. 
!oot (it has just now risen ia price] ; 30in, diMa 
can be bought cut to ciide at la. 3d. each ; tbe 
ilriUing of the hole ia done with emery and water, 
... .„ ._ !___ . ^ total oosi 



. 6d. I 



it takes about five m . ... 

of a 30in. dUsi disc theietore ii, tay, I 
attach to Oit, for your own inscection only, tha 
printed price-liat of the largeet makers of vulcanita, 
by which yon, Sir, can venfythefactthatSOin.diMa 
of that material coit 50s. each, to which add tha 
trouble and coat of " scrubbing the sorfaoei uid 
dexterously coating with pamflui," making them, 
after aU, paraffin discs. " A Subscriber '' stated 
Bi«n was difficulty in keeping the mrtac* of vul- 
canite in order. Doeinot Uteoeoeisi^ otapanOln 
surface go to prove this? On the other hand, I have 
a great many d the i^aap glasi discainnie ; they BTe, 
I thi^, batler remits, and none of them have flrea 
trouble. As to the ozone, I dan say tbe madunM 
1 have had to do with were eqnal to Tukanite ; bvt 
■ tbati 



It don t ni. ... 

itiy " to deodoriae my clothes." Ithinklhava 

ity of data to enable me to put the other pointa 

mentioned by " P. W." in a ffiflerent lijfht ; but I 

leave this to abler pi>us : my present object ie to 

lave any of "onra'' leaping ere they look, — 



■r banjoist, not to 



Davie* and " __. _ . 

ably doagreat deal moreharm than Boodthaal^, 
Neither should ha on any aceotmt oil hi* nUu, 
imlem he doeoi't mind the riik of epoIUn^ It. It 
might not spoil it — I cannot say whether it wodU 
or not ; liut I ahould be very mnch aftaid awU 
of trying it on any but a vetr bad and wortUsH 
akin. A good akin should haalmoatas bansporant 
aa gla«* au over. If " A Lnnitick'a'' banjohas ft 
large portion of ths velliun thick, white, and oom- 
paiatiTely opaque, I think he will do well to get a 
aew akin, and take care to cbooee a thin and clear 
one. I shall be happy to tall him how to put it on 
if he Unda any difficulty about it. Most probably 
1 great deal of the ''tubbinees*' be complain* of a 
'-- ■- hi* flngen being soft at the tips and m- 



ind practice will cum both these defects, and tha 
lone of tbe iuatmmeDt will improre by hain( 
played on, just as fiddle* Improre with oa*. S^ 
all meana let him pat mark* across the finger- 
board to mark the nota. Thsy are sn immsnaa 
help : but they ahould be fiiuh with the finoer- 
bowd, and on no acoonnt tailed, as in a gonar, 
lor the places where the strings require t~ *" 
ilopped IT — '" *" '^ ''" "— ♦— * ►■■"• ••• 



... ._ _ perfict tune hav* k 

cnnoas habit of scmetime* altering their posilloa 
nearly {in. towards the hoop whsn a new strinc il 

put on to replace a broken one. 9o that, solar 
irom the nued "frets" making it imponible to 

itopout of tune," they *"' ' --■-■' 

impossible" '" "■ — '" 



n tune. This ii 



which I have often noticed, and tor which I 
I never been able to account. 1 ahould be 
if aomeone could throw a 
. l«nt hint, let "ALunitick" 

t of a piece of an old dgar-boi, 
ilerial tor the ; — ' 



— FoUahlAV Aluoiikl'ndl.— 



iL. 1 anouiu De 
at light unm it^ 
' make a higher 
bridge out of a piece ol an olH cigar-boi, whiA ia 
A firrt-rate malerial tor the purpose, and 1st it be 
full tin. high in the middle, and I shall be mack 
surpriasd if he does not find a oonBdarabls im- 
provement in the tone. — Pateat Plate. 

[52390.]— I>yiiftmo.— Your proportions of wira 
are right. The amonnt of iron m the annatun 
ehoula depend co the strength of tbe magneUe 
Slid- that ia, it should have sufficient capaaty 
condenM tbe Urn* of torGe within ilaelf, aiM 



a te'\i«ru^Ate\^'«.\l 
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whicli Gti tiehtly on to a cog-nheel, and I u tlie 
spindle vbich carriH the minftte hand (not drawn} . 
Hope above will explain diBgroma ; it not, farther 
exptanatioai will be given n-ith pleamn. Of, 




etmne, the bell doei not liog above fonr or fire 
eocondj ae a riilo, aitnply becaoae 1 feel it my duty 
to net up and atop it hj urswitrhing « button at- 
tached to the wine,— XiKO. 

[42480. J —Barrel Or^an.— I inclose sketch of a 
plan which may be ■ucceaefully adopted for a 
barrel orguk witli two Kta of i«edi. A is the 
plunger ;IJIJ, the tubes; CC,tho eactiou reedi ; 
D, the large pallet ; G, the nallet'-apdngi F, aper- 
ture through which the winu it diawu downwards 
by the reserroir G : H is the feeder, shown partly 
open ; N' ia a spiing usud to close the feeder. Two 
feeders may be employed with greater advantage 




if preferred, though rprhnps in this esse one feeder 
may be auffldeat. IT are nprighte, to support 
bellows in poaition, which ia ou the hori^antol 
phtn. A row of sliort levers should ha made to 
actuato the plungers as the barrel rcTolvee. The 
feeder or feeders may be actuated by a small crank 
and lever. I can answer fnr the success of this 
arrangement, aa it has been actually tried.— G. 

[52510.]- Engine Bpeeda.—Your lust machine 
pnllfly makes ITn revs., aud that on the secnud 
machine 113}. But as you wiah to reduce the Tirst 
to 110 rera. I should advise you to put on it a jft. 
pulley and not meddle with me engine pulley at all. 
Whether you do this or your own woy, the pulley 
on saoond machine must be 2ft. Sin. in diameter. — 
El>aiHB£B, Dewsbury. 

[e2filO.]-Bnrtne E 

latauwhine with-lft.dnvingwheel. 17 
= rev*, of 2nd machine. ^*^ f * = 
size of driven pullej to replace tJie 31 



machine to have the Same number ot levolations as 
before.— T. B. 

■ [62olO.]-Bn«inB Bp»ad.— It " W. C. F." will 
multiply the diameter of his driving pnlleys to- 
gether, and the speed of his engine, and then mul- 
tiply the diameter of his driven ^llayi together, 
and divide the driver, by the driven to find the 
speed of his last ihait ; and then multiply this 
Breed by the diameter ot pulley on this shaft, and 
divide bj revolutiona on flrat shaft to get the 
diameter of pulley required, I think he will see 
there is not much engineering nor mechanical 
skill required, or thns-aS x 00 x 140 = 218,400, 
and 18 x 40 = 1,920, 218,400 - 1,920 = 11376 
revolntiona. Then 113-76 x 40 -M40 = 32'6 inches 
diameter of pulley required.— iSsEB, Dewsbury. 

[52.ill.] — Enslna Fower. — To"A!OUOUsOira.'' 
—The way that I obtained the numbers 62,46'2, 
and 507, was by dividing the length ot the stroke 
in inches, by the number of inclies the piston had 
travelled when the steam was cut off, to obtain the 
number of eipanaians. and then multiply the 
terminal pressure by the hyborbolic log. plus 1 of 
the namber of eipimiioni at dilTerant poiots ol 
cut-ofT. I thiuk if querists would look up back 
numbera they would find plenty of infonnatiou on 
"Eo^ne Power," as the subject is nearly ex- 
pended. For the benefit of our readers I will 
hen givo a tew numbera of eipanrioaa, and also 
the hyperbolic logarithms : — 



No. Hyp. Log. 



I'U-i ... 



■04fl 



No. 



Hyp. Log. 



■300 



.... i-sri 

.... 1-910 

.... 1-91« 

■Mft .... Vi!i .... 1-9H1 

■438 .... 7-5 .... 2015 

•470 .... 7-76 .... 2-048 

-531 .... 8 .... 2-079 

■560 .... 82.1 .... 2-110 

■5a« .... 8-6 .... 

■Ma 



8-75 



-FiBZB, Dewabury. 

[62514.]— Slsmani Braamo.— If yon have 
these diagrams and cannot understand them, I am 
afraid I conuot kelp you. The diagram I should 
have sent was ouo of Ihese. The difliculty ot 
winding these A. 'sis that to make the coils all alike 
you must wind one layer of each coil at a time, so 
that you have IG coila to wind all at one time, 
which is rather tiying, as Ihis wire is so apt to slip 
off.— W. H. E., Coventry. 

[5251(4.]— Watervrheel.— 500 gallona of water 
weighing 5,0001b. per second = 300,0001h. par 
minuto; falling 5tt. b 1,.S00,0D0 foot-pounds per 
minute; divided by33,000 = DeaTlylSth. p. Awheel 
furthis fall WDuldbe an " undershot," or perhaps 
a, "half breast," developing, at most, 35 per cent, 
of power = Ki h.p. The "creation' of the 
complement up to 70 h.p. would be a peculiarly 
interesting mechanical problem. — R. J. L. 

[52.iI8.] — -Waterwhoel. — "Tinker " cannot 
obtain 70 horse-power from the fall he describes. 
A w.iterwheel is only an appliance for ntilising the 
power inherent in the faU. With the Editor's 
uermission I will show in plain figures what this 
JKiwer omounta to. As33,0a0falling Itt.permiDute 
IS a stondard horse-power, wo must find how many 
pounds of water is going over the fall per minuto, 
and multiplying this by the height, which will give 
us the foot-pounds, dividing this hy 33,000, ihowi 
the horse-power, thus ; — 

5lK) = N'o. gal. per see. 



;0,IKIO 



D.UOO » Total ft. pounds. 

Divide this total by 33,900 and we hav« 451, nearly, 

the theoretical horse-power ot tlie tall in qnea- 

lu. rracticslly, however, not more tbau u>ot& 

C5 per cent, of thu powu cui >» nt3ue&\i] «ki 



machine at present invented ; therefore, ws nnut 
■nbmit the result obtained to another short 
arithmetical pnxiess as follows:— 46] multi^Iedb7 
our percentage ot &'i and divided by 100 ^vns ns 
^ving out the smaller traction), 29} M Oe 
effective hone-power obtainable bom the faU. 
"Tinker" does not state the purpose hs -withM to 
spp1y the power to when obtained; m thiswOI 
govern the kind ot whoel to be erected, so as to 
obtain the beat practical results. I shall be plMMd 
to punue the matter further it he gives this Infor- 
mation, some kinds being adapted for a dtnr 
pumping motion, and others tor qniok speeds. 
noticing that questions ot general interest like 
" Tinker's " are often answered bj foxmiilaB, 
irhich is usually an algebraic statement of fignm 
and signs Duly intelligible to those who havabaai 
fortunato enough to receive a higheredncationttan 
most of us of the old school cam boast of, lad 
having at various times been disappolntea at 
finding answers to anch questions ar« givm it 
"ours," after IhJs manner, I have annrarad Ob 



is the liECBAnic, and not a P4«e 
circulated entirely amongst mamben of sosne 
identific society who have mostly reMived a 
university education. It has not eecaiMdme thata 
little extra space is required for detailed ai 
but WB most hope fliat or" '■^"- - — »"-■-- 
pose of '■' • ■-'- -* 



[62629.1—. 



ligma," 
the greatest difficulty I have foand. e 



-BToOBlUJr. 
.Alonalnlnm. — Thanks to "K. Q.," 

". R." The qootatioai fl«a 
both usefid and intenatiiic; 

^' I have foand. espedaUy wu 

Mpper, is the oxidatioo of the metal itnlf , • thin 
caceof Oieoap^ peeling off with the alnminiimi ; 
with gold this IS not so. It is with eepper I aB 
most aailonB to succeed : any suggeatioQ to obviate 
this dlffieolty will greatly oblige. I employ a low 
heat. — Zblu Nadji. . 

[52o3a.]— Brlcka In Wall.— If the wall i* t» 
be of solid brickwork, the number of cnbio inebe* 
in the wall divided by the number of cubic inohSB 
in a brick will give the required answer. Thai, 
Mtft. x_ 2Mt, X |n. . ig.333 brfcks.-J.M. 
X 4iln. X 3ui. 

!d3G.]— Brtoha Is Wall.— Cubical eontasd of 
>> oOft. X 2.>ft. X 9in. Bringing eacli of tlie 
quantities to indiea, we have — 



50 X 12 X 



< 12 X 9. 



• X 3* y 9 

^40,000 _ 



Icana 

in work. I have four boilers and a li_, 
mipply (about 10,000 gallons per diem] u 
charge, and since using the softened w^sr lum 
had no incrustation. Tba operations ol softeniDg, 
Altering, aud pumping are performed sitnnlfinn 
nuily. This is not the Portar-Clark process; hot 
judging by my own experience, this System BMy 
periiaps lie as suitable to "Feiro." — Aotta, 39, 
Kynaston-rood, Stoke Nevrington, N. 
[525410— A CnrlooB PhotosrapMo Bzparl- 
ace. — I am surprised at your not obtaining a 
-ace ot a jihotograph with an exposure of ten 
inutos in bmelight, tor I once tried to photo^r^ili 
picture of statuary thrown on a soTMn -vntlk a 
iree-wick oil lantern, and I eipOMd two plaiss, 
le for five minutes and the other for ten mmntea. 
On developing, the first plate wa* without a baoe 
ut an outline ; but tho second showed up the pic- 
ture, but not strong enough to print mm. My- 
plates were "Derby" extra rapid, andldevelOMQ 
irith bydrokinone and ammonia. SoyouondlttO 
, _ _: u^ ,:_.,,_i^__J^ 8..QL4D. 



a picture with limelight.— 



[62548.]- Wharf Crane.- "Vaga" should saT 
what power he iutands using. If nand-power, X 
can give measurement ot a very aatisfanory and 



heel, 4ft. Gin.diam. ; 2 ud wheel, 2ft. 9in.dia.,aBd 
pinion 7in., the last pinion 7in. also. It is 'good to 
that no one can tell how much too ationg 
, hut it ia easy, it a crane folia carrying 
destcuetion with iL to undsrstiLnd that it is too 
weak. A crane calculated to lift 10 tons by en- 
rule, should be used only to 5 taoa. — Vw~ 



Jak. 4, 18B4. 
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UNANSWERED QUERIES. 



[sssftl. '-Clayey Boll. -Mt i 



-idlj' innieit ■ plun to 

BTound 1— BiiuLiii DiKQ. 
[KW4:-Pow6r for Lath*.— Will i 




w Ifo^™ i. rawt of 



•id of ioin« uDpls ti 



Fn.ip CuttioB ADil SlmniiiiF, n 
, LerW'Ji.' BBltecx, ITJ. 

'. IIigliIn<iii'reviilT», fid. 

: Imititiaii '-'e>l)diiD, r.l. 

lVii'tthJot.^iQ|i.iT3'. 



aUERIES. 

[BJSTS.l-' nilino Ink.-I ibould like to kn 

[S»TB.]-B B. EnRlnes.— Are Ihm inr i 

hhv particolon vi them would ubli^. — W. B. P, 

[E2SS0,l— L.B & B.C-EnBlnea.— Would u 

rhpiT i1imfmai..nH wlipfc built, fcc., Pflptl'roliy of 1 1 
„„. .^.indsr. BV,.r , ""- 

w. B. r 

[B3Sfll.]-ThiinliIe».-Conld any on. 
t^ej arD pretvfd or moulded iuto ihApc ' 
IsraaiJ-Oopperplata Printli'S'.— 

rsassi,'— Mnglc lantern Lompa.—MT I hrrc-wifik 

™ell^heL"iD^iije"'lt''«E"pI as iM™J"'pLw""^?™ 
.DToilonlbeoutjidp. In thwc .ny remedy I Wh.t ii 
the bepit may to Itim the virks lo n« to avoid u mud 
us pootlble B poiuled Same I— RanUT imrt. 

[6t(iBS.l-L. ft B.W.K. Bn»iae«.-To " Cltih.' 
Cu Ton kindlTgJTeTnaiiumbeTTot Iliuitii«<TeIlUak>' 

4fl CISM ihoril: tHDlu). 10-icll«l tlDilK, niw bOEll 

[S16SS.]-L.N.W.S. Bnginei. - run anr oni 



17 ]—IncaiidB( cent.— Wilt Mr. i 



tiloflt modify thv capacit; 
[6awn.l-Battery.-I. 



ol the lunace i - J. ] 
m Dukiog ■ batten \d Ii? 



tints wiU be tlj«nlilu"?'^neeiTOd'°y-Eui,iKT a] IlI^ 

[aaswj-BoTlne Bead. -Will mac correfiwiidFnt 
gi™ dffcrtption ind dnmng of ■ bonn» hiwd lu buro 
Jin oylinderonftin, .lidelalEel Wlo* fjwed, (oar r*T.. 
of a^beel to on? of miuidiel. rieme bLov numl-ei 
.Mt'iBB ;-o" iLoli. '■" "■ ' " DSm-m uinrd for 

L5M81.J-Ellipto«raph.-0iui UT onjrcnioodeDl 
dmcrltn tbs tlUpuigiBpli eibibiipd mt the Amaifut 

e!5B2.]-Tlioors of the Snni Motion. -To 
I does the I'lmdenl of the Koyil A.lronoioin.1 
t>ocletT refer, nh-D, is iX the lul mretiUK of the ix>df It, 
lie Hji, " Wbrn ■ cliiiDBe u madH In tbe Cbeorr ul the 

■lon'jmotion, It Bill neiMiiiiit- ^—'.. 

iti tlM leugth of the duad d»y 



..Sses.l-Bapid LenBShntter.—Cjnnmeie.u 
kindlT wilt me xn id>a for toaktnic a nipid eipi,>i 
■bolter to be vorked by tprln^ ou the Iniide of tbe 1< 
■obe, aod to open «nd close m the oentre. sod ii pi 
ibletD be mnilr an that anr Irnstb expunun m.iT be 

iobe'«.4W%ithout eutting the leu lube.-C. U. H. 
ISSSna,'— Bnrine fjr Boat.— I hare a bout Mft. 
ntg by R[<. wSle. I rhoDld like if idt klud reader 

t l»m enough to work it, « I ioTend -o Dulie it into a 
iunch ! Also wha'. Hie propeller !—^Inl:l^, 
[s2597.;-Bolderin(t JototHofOntterBneteta. 



Wood"-! w^rto 1.°?™ . . 
liowd«-Uie «™d Lelog preiiounlr nized tu n 



[fiMBIi.VFreeElne Mixtare— Can bdj of ; 
■KientiHc nnden. gin meiitonnula and quanliliet 
a fueling miilore. tuch aa Pruf. Tindalt iue4 forbi-. . 
ing ihelli in n leclure mom ! .\lio. ai« th'.' gEneral 
pubke admitted tu the hival lO'tilullua leeturee. or are 

tbia point would gmllr obUgc—A, U. 

[oaooo.]— ProvlOB Will.— Hating betn appointed 
eiceutoi dI \ vdi tn which I and my brother ^ nke >liar - 
of tbe properiT from our mottarr, I ubinld l.e gkid 

•^vUti^i go IhrouTh 'tlTe nl^™" buXs *wiXl*t li 
aiil of a lnwyer. ^Vmlld Ike people at HomorKt Uini 
give me any help !— J, C. Wvsuyabo. 
[JTCOI.I-St. Pater* huTff Standard.-Will K.I 

■-■«' 1. at £*1— J,H. Wii-wy, Jr. 
IBMOSJ— To ChemlBte — In an experiment with 

[A»03,]— AaheMo*-- Cu any of Don till ne of 
any nne to wLjch artidtially-pruduced fiovdtred *Abr:»- 
toa njuld bt fuc I 1 obtain it n abf-ppilw.'t.— "~" 
Naiu. 

[5MM "-Variation* of Draiirtt.-"an anv of 
Tour rendera tell mp how T um makv nuir.elliiDg to bJiow 
the"pull"Dr draugbtof ;beHreof ■L.iD^n^hiRl-oiler ' 
ditfHenfcMd^oni.-KEsirA^'.""""'" " ""'""' 

lSafi".1.]-EarthCoiitact.-I have two fnrlb coi 
lai n to upte. C«n any uf your comnpon.lent, tell a 

make ihem, Dud wkit tnuit I bury them in, gnd how 
Kf^lt. . and can ftx no water or gapplpca lo put tbe earth 



leobliL-ing 
[ for ther- 



-">houia''be JU much aUkt u'pL 
.at '-r.B.A.a." um a propirlji 



iclcil box, md hope be will be k 
■T.;- Soap.- Would "Londo 



the }ileam. thereby rendermg it dimcult to oiH^n orgraiu 

dry ooila arc uved. but havtBg tried them for melting 
tullow ami failed, 1 have not much faith in their beir" 



ai ased by the late Mr. Spottuwuude. 1 shall lie glad I 
know if Chat will remler :he ttrata fitea:ly. and whir 
pattern ia the beet tor the purpuae T— H- A. 
(fiMTji,]— Working a Pnmp,— I rfjuite in in 






Euig 1^ pump aolioa a double 
le a galley-slave, or on boaiil a 
fl to the Dotlom of the ocean. 









r. gaB. itwiD. or e1e»- 



rented ii 



' *c., 1^^ 

o( the'rcenery'whibh'h'as to be hired forth* 

I* to he paid for oue night's hire. If I 
Ihatwia do, 1 have a plan (Iff nmkfaf 



wbo has n»d 



.-Zonsi 

.]— B^ocalaT^Byapiec««.— Will any on* 
IDlt ollu* 






exptrienc« ! What, ia tlie maiaiiymg rower ol the «•- 
liicce! What is the bighesE power lA ^leoblertiTevla 
wlik h it can tie used T li the dtlinlilun impaired to aar 
appcet-iabla (atent I la the detd nontraeted T AndUMlTi 



.uilon lime UMd in L^auaticiung luda aih ! What ar* 
je advantages gained by tlowing air thronph the atnU 
jlutioD btture adding the lime ! The pan I use ia fltted 
itbagitaton and ales m pipr, and my otijeet ia to pra- 
uir a fairly pure aolunon of caustic soda testing l£° Is 
". Twaddell. I should like tolinuw what aatiog iarpro- 
ueed by hlowmg air through the liqnid.— F. H. 
r^iSia.]— Kandollna.— 1 have never heard thia in- 



illhoac adaptation :— W. E. H. W. 
[Bsl^lt.]— ChromoBCDpa,— I with 
truuitnl mllt-d Otanimer'i fbromosci: 
letena:niirg ^iriationa of culuur'dept 
ollowiDir reiemices from tbe Fren^b 1 
-..yr-.-Jr^-.' J,:i',.u, Vol. <-CXVI. 
,-.11. t-CXIX, p. UT. Any information 



,jge M. anl 

latlon aa tu tb.ae ref er- 
.t dndlhem. Tbe fuL- 
LcnpUon of the ina&a- 
■re " par Cartuyvela ct 
^h and SohwaekholTee 
in Austrian been, mada 
■ ti eitabliali theiela- 
been and their colour. 



tul» urm.Miirer^''SR"bonnd w" 
1 cuuleur-Il.,, and muvahle wi 
tlasaadapt-^d v> illl.) is Dompused 



The diivmai'cupe is regulated lo that m looking in 1^ 
Ibeeyepiww, arier removing the colomed plB«, one »«*• 
A circle umf'jnnly lighted up, txdctly divided in two. 
The <.i>l'<iired glaaait replaced, and the beer. fUtcted and 
penecUy Inght, Is poured mtu.Ibe rwervoir II). Th* 
murable syatem ia next ditpla»d vertieally until uni- 
formity ol tiDl u le-vBiahlifluid. The appended table 
alloWB uf direct eipreasiDn uf the oulour ul the beer in 
abHilute ntunbera, lampaiable fur every cm and rvery 
instrument of like make. After earh obaereation the 
iiutniment ought to he thoroughly rinsed with diatdled 
water. A eompl'.-Te elt^iuiug ia alwaya iodiip-iuable. 
Till* wasbing ia mneh simplibed by the sp-'tiil airange- 



I[ any ingento:is reader eonld offer a rough dt.iwinf 

pUma™^ I ihuuld be much obliged. -0. X, Tuaixa. 

'— Copieir Beductloa,— I waaiaacliintn- 
cndiug Mr. tVilliam Z. I.faw*in's deicriptlan 
tba>li of -xnipec ledudioo u a rwent numbeti 
and I hope he will fuiUl bis piuiuiii; by giving in ynui 
next numbu ih^ dwaiption of tbe ■' best metillurgkil 
prooeHT " he ipenk* of. I kaow uf serrral -lopper muHi. 
pour in ore, vhi-'U lannot be worked in tbe ordlour 
way, tut which probildy euntd be workelto apnjOtt^ 
■ijuje ?he^p wetpro'.'Ha. I adould like to ask blmif thA 
pT"e^f'*u he has already deseribed are iMmmerciallf 
payable, or if any w^t pnxeu— aucb as disaolving the 






;e. — can oe made to pay. and if 
o.t of pl.'int, aud of rcdui^tlo 

'ajeia.j— Oaa-Hnelcea. 



,0. whit woaJd he tin 



iljber baga that are Uxed 

hpipe" aupplyinK enginea; dome have one 
jcils two, Uu they fUf any important part 
working of the gaseugine. or if the eocln* 
Kork as well without them !— J. NitBOU. 

.]-ClHrionet Playing.-iU I have a B flat 
■ - Wham flie u»e '— — '"■■ 



What II 

the aogenng tables ol instruel 
away with transpomng by n 
method I Al*a;> playmg music 



>> (^an I ds 



ecvguaed lurm of mbtn]m.:nt, snU obbt 
-ImltatiDB Bronae.— I have Kime 
lake a paint «jlb Hue metallic copper, o 
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S9«- ■ - PrtiftKisT — ^'^•i Iw-b. Frfadi tv mndli 



; tntiwi lit tUi curii 



-naoraaceuo*.— ADThintiiuto the il 

"■' '"- -rir*rt^ will gMtly oblige, e 



*a#ci)iv >nd vbiul I tuvi 









■ iTT'OKi.-aiJicjas.-sf • ":-i'y=>= -ir clipipet :9K3«.:— Dihedral 
ra ill n^r^ .e seizor ';^ vili ^4=. Vt ^;<»^ book. 00 the ipplirmu: 



Med in II viri 

I lime tiifbt 



T with m 






o Hlf CuldHn'I HiHpiU 






both tht flfclri, 

neb eipenm^t 

rsMU.}^SLnffiilaT CoovnliioiiB In a Yoni 

C&Ud.— Cu uv OT lour ' - 

m duAitRing •h.it U Ihi 
tind tvn ynirj mnd ■ biK 

oDKTTed that bf would l ^ „_ , , 

bit fns, *Dd ?j off into a kind nf Btapor fur a few 
f«fonu. end A^uriTHrdg bn^king init iDtu ft pAjfiue p«t- 
■T'iT^ii'V^ letTisg him with e denthlj puor o^^er bli 
f UTvbead. u)d Tery purple nraod the ejt4, klwaTi fKlliDff 

'— iJiletpiinniediittly «nerw«rie, Ilookbim 

• — ■- "■ apiul, but ther eould not ttU mf 

TmpCDinitD, I have ilea caneulled 
ut with no iMtiflfeclory teault. 
Wbs: I am uxmui tu Bad udC ii. cuuld ruttiDg hie 
back tie«tb five tiM to whit I ban dmctibvd, ui ia It 
anythuu mun trriuuii : 1 should add. be lometiinei hai 
trt or fix Mtack* in a day, and uecaaionallv gun a day, 
or erea three or four daya. without anyat aU.— Aniiul-i 

;9K3«.;— Olhedral AaBle— In lay technical tnde 

.,^ ,. .L „„..._ ^ „^,j B>.,omclIT to HIT wgrk, 

I baiE uk^ the (.rammni 

-le r«nnol tell or. WiU m-M 

fellow kul4cnberdu boT^Co-vchhjikib. 
;»«£.: —SoK-Cart. - 'Will nc 
inli/rm mt the Hue lutchanin] pti 



ElLjw-nibflcdbcr 



:=; '^. pr-^TOii. ;= ;>= -i; 






i tfUl'dv-^ wmdbw t* 
:S3tS'.;-KeHllir-~WiU auitn 




^ fa r a r .M -j£ u =-.? 7-Aiit : ^ t,tiL . M til fail 



in ^e (iplinuy'u:t jat br pia>?iiig a pii>« of Ain wooS 
ai a p>iuu* puniuD, aUowmir only o third u[ the jar for 
the imc. Sow. ia it beat to uie a mudl poniua pot or a 
partitlss of wood ; I leal iLe manganeae part uf the 






^JW1».;— Copper Se position.— I hare aeoa latgi> 
ideeei ot work, abipa* rama, and fmliixt roUen. with a 
Teiy tLkk luai uf depuailcd cupper upon them, and t 
Lftlieve the copper iiao fait that the two metala oaimoC 
ti*»panltd, the dMwaited cupiier hxYing k> fa 

I Intcd the pure* uf the metal tu lu Ji im extent. 

, lea» that u*Dmutii« and mattue steel buUer tubes arv 

i;»tuwlb<*e artitlee are pifpital tu ri«iieao fiat 1 
. fn-jniMlHt the kind of lolulioa wed I There must be 
■ itL-it Irrm—ei than the ordinary method* [ot prepatliw 
' -■ ■■ -' '- iepuiiled 



K 



.—ihappUi 

ly fu: indeed to allow ul the 
ntractloD tliw an lubjeet ti 
tubject will obliffe. — Ajr t>Lii 



Any is 



..Iff-^V.t -«*; 



J'.nMdw..«tta>t ', 



:£KU.>SiIbar lAmp.—Tlie Uame of my BUWi 

!ar^p Lai an unpleanuit habit of juupLujr up ipumudit 

r tLj, Ac^iiapaoi^d by a alight ivport. The nhoi^H at dm' 

L arv ^*TT rught, and about ^ixty To tbit minuto. Titi 

w*t«r Uil at la^t the lamp i* extinguioheU. ^Vliat ii 
' (a there a reiuedy ! I haTe tried 1 orioui 



uiAeya.~F. Htx 
saui.;— X««t7 Turpentlna Tank.— Uy ij 
ak tiu gbt ruity. and lumi the tunvniini' t 
,.., V ._,. -■-'-■■--"„, the iBuii.i 



lindty tell 






,V/ ..•••, Jfc.^..-,.,-,* ..' fc bff 



'W>1^,— Palntluff Bicycle.— Could any oi' out 

I I'Mi'to It th'; " ti.it." kmdly infunu mc the iogtedienu 

'. tti a>3t propiirti'jn to lue In piiutln^ a biijr^i- ' 1 Liivt 

' tr.''l vMLivAi japan, and after the japau Loi diied. I 

h^ttK i;.pli"l a r'HiI of npal latuuh, but And ch^' 

■if*f.n.tjr»i.l tut dry. Canauy uiourtcalL-nhclpme 

■..■.«( 'it dufi'.uliy :-UraLi!t. 

■ i tW»'.J-Contlmion»Brufco»--TullB,3i->erm.*. 

W,-i,i Mr. BtrttliBi kianlj give bis opiuija on the 

, f..,->n.r.«ni*'bwiiealbtak>'; i. or brjke that couMLe 

J |. .-. •.& 'ir tak~u iilf I r CDguutatn or guard*. S. Itwuutd 

1 ^'1 'A a, '.an fit fjOU|fUut brcaiJngj to the detachi'J 

ly^^ilt ■*;!. 3. II wwila um the m™ - " '■-- 

' ■r%.t. tb'fitiiltahciiuwer. 4. Iiwuuld 1 
' '.) tii^ waibrf. a4 It would tiiiuin hu 1 
, v«#>i>f:i Hf^*' ^- It ti<iuM atihiie all tht< 

I ijjf > t. It WiuM dHm>* with the "> 

r |*.>i,'jU)inwryiiUB|iMiniicliua. tf. It anythloi ^utd po 

iii'j;^ ■rilUMk'HruB one CMch, it would nit intetfrre 

■I'j. ■i>i biaKifAwttiiB tbci Mlnr coubci, tttba befoK 

' '.( V Mb I. I h ■>■■ l>utb niade a Biodel coach, aad am 

' l.uta/ J* a-Kvi'lihV t» Ilv- atiuve; bntlihouM like Mr. 






—■I" 



ivb.-. i.ai"iiiitt'«Sr htaUttn priniltte. b«tl thoupti 
' h.ii',iii>jiaU.ef i-.a|.r«Mti'Jin tfe "£.»„■■ Hlbebvte 
i I,' Ii laif*a M an autboiil] """" '" 

rue. WuriM hi ajHi fay > 
t 'J 'h- IfMI'l irf Ttllibl , - 

'.tlin>n'/.ai>LihKt'i'>iiiu& ! Atlama woihiiiiriuan. 
' ' •it' b'ft Biaor lvM\U:i of BcUi« tu know tbtrc 
,in,*M"'pt tLpxMfbtU Enoiiwi Mk««i.-.-»"1 



;G!W7.]—Xh^iia^.— Would I 

li„ --_ 

lehaiadnin fureairyurollKniii 
long, with a faU ol^ibaiit lHa. 
».■-•- '■ — ■ — the eonai 

yard* fnQ 



InaBO.— would lay of am iwOn 

n claim campemation tor damuni fm 

the local boaid uf health undtr the fuUuwing ~er 

Itiuecat Uywacehonr- "■ '— ~ ' ' " 



I local board of health. At ti 



' into the. 

diilaace of lOO 
?nge. and patting ] 

[fiM(9.]— Kodel Locomiitlwe.— Will 

_..,. ..__..__ _. ..J ..EM." kini-. 

It with eyllndcn 



Id be flooded lilk 






to be tu ktaud a pteaau 

Alio, iiie ot Bteboi 

iketcli of boiler will greatly oblige, and any other (u. 

ticulare aa regafda engine.— AvaTai: a. 

t5M4B.!— VarlcoBB Toln. — Would any of « 
medical leaden liiudly ajdviae oa t^ aboie ' Hkvnf 
been Hulijcci |g the above for tho luat tlitve or fourjao. 
I tuoit very httle notice of It until lately I ai it baa routed 
bein^ \aj paintui, and a t^ndezuy to cau#e a loadd 
fetiltneea beu)w the knee. Imlght aaTUkattheniBfSuti 
ju'tliolDw the hip-bone on tta right leg, andcRafi 
below the kn«,and aniiballk* a anallbBiuhatfnpM. 
Vny inlurmatloa will gladly be receired by a— ?i>h 

[MeH.I-Draln.— I am laying down a drain inyb 
iithlim. elay pip«. What 1 requite Co aiaruipit. 
L'uuld the pipei be luHiciently iboog enoogb to cany 

of 711.7* 



furce upward! a diJtaL-_ _ , . 

luc my «uollen factory I— Thobu I> 

;5art5l,l-Hot-AlrCloaot».— wm .omeaiK kiJJy 
ITtve det^ibi and duneniioDi fot flttjnff up one ol thei: 
lor priv'ate laundry une, with, if podible. and «Ub 
Editor'! pertnisalun, drnwiogv^ ahowiag plan for za^ 
to run in tud out, and deacription of aoitable fUeftore ' 
Cud one be made irholly of wood, lo an to be buil: JaCke 
cumer of an exiitini; room !— B. O. B. 

[SM5t.]— Ssvenaratfve Bxtmon.— To Ma T. 

FlIIVEIII. V'tt»f<'tTf\* An n^HVmB Ta f li« nWiuiilil.. 



porta the tlame .'— W. F. Haaoocar. 

[SSS&I.]— Electrical Currvnta.— So ttey leaDr 
differ in quahty. h to ipoak, aa well aa fuaaty, and 

1. -^'ie diffeimceflbe aaoczteuid 1 AiVrifadiag 

ordinary teitbooka, I bdirnd tbal"!' 




reuu." But in inf^uineaTttdM, ie..' 

fpukeo ot aa dilfenng la quality of e^a. 

auintiiy of force. In fact, one lUoa 

th« way in which wats flow* at li_„_ , ... 

eSitiTe power ieiog Che lame in each caae. Sopuaoi 
thii ehaiaeteriitic to euit, what ia the fcomnla fur o- 
prtningit! And can it be meaauivd by the galtaaoEielff 



USEFUL AND 8CISSTIFIC X0TS8- 

TSE Kcw South Walei ihale jielda, on u 
avengo, abaut 150 galloui ot crude oil per Ifo. 
tfhich coutaiui oyer UU per cent, of lefined Wmbw 
oil, and ths remaining produEti m ' ' ' 



compoeitiou, and lubricatiiigoil. Iti ga*-iirodneiDf 
capabiJitiei amount to the lans jMaot om 
1 HfOI ID cubic fdet of gu, trtthan iunniinatiupowtr 



of thirty-eight to forty condlei. On thii a 

it hai bceu found adTantageoni for '"i""g with 

ordinaiy coal in the manufacture of pu. 

The grey iluit gathered from the loirer doors rd 
boiler f uruao^a alter ihiJdng the firea, and sifted 
thiou>*h an ordmarv milk-ittainer, makes ths finefi 
of pulifhiug powder for tin, table kui Tea, lilTenraie, 
ic, not leaviug a inatch. Yankee peddlen bare 
been known to sell it, diigniied with a fancy roloni. 

A B£CE^TI,v indented Boiton machine cute tw.~. 
thr€o. or four half -rouudhoopt fttnnapole, accoic- 
ingtoriie. and at the rate o( 20,000 ta hu.tu) rei 
day. Une of the r^iulti ol iU introduction wilt it 
il laid, be the uttlisitiou for thii purpow at tbe 
..•-....I. -.-jdalinoet indestructible iron wOAiiaplingv. 
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THE DEAO-CEHTAE LATHE. 

IN face of the excellent articles on the 
~' Construction of a Cheap Lathe," 
which are, in fact, illuatratiTe of the con- 
struction of lathes in general, as well aa of 
that specia! design, I might hesitate to re- 
trograde a step for the puqiose of saj-ing a 
won! or two in favour of one of a different 
and more priniitiyo class. Bat it is, in fact, 
a cheaper lathe still than that described— a 
lathe that any handy man can make without 
even the cost of a singlo casting, or the use 
of a lathe n-ith which to construct it; and 
it is, therefore, available even for a 
mechanicHllv-inclinod cottager who may 
feel the nee^ of snch a machine to cany out 
his work. There are, indeed, scores — nay, 
hundreds— of such in our villages who, of 
sheer necessity, hesitate to enter tho shops 
of the cheui^cst of lathe-makers. And 
although turners, properly so-called, may 
despise such a tool, it has its own advantages. 
That a lathe with dead centres will turn on 
object nccnrately is not only beyond ques- 
tion, considering that the watchmaker's turn 
is just such a machine ; but this is theoreti- 
cally the best way to insure accuracy. 
Moreover, it is jtossiblo that some of our 
readers may have followed a plan which I 
have myself adopted when the lathe at hand 
is too hea^'J' a one for some Ughtjoh. In 
this case the ordinary centres may both bo 
used as dead centres, and the work driven 
from the overhead with a fine cord coming 
down to a pulley attache<l to the work itself, 
the same as is done in turning watch and 
clock arbors and pivots, t'siiig a pair of 
fine centi'os. a drill-bow can be substituted 
for tho overhead, and the ordinary lathe 
converti-d for the occasion into a set of 
"turns." In a periodical, long ago de- 
funct, devoured by the insatiate ExoLisn 
Meciiaxh-, I once described a very elabo' 
rate bow or pole lathe, from Plumier'i 
work, and I was myself surprised 
and jinterestcdj to (find how much had 
been done to perfect that most primitive of 
all lathes, and I never regretted the time I 
then spent in examining the elaborate di 
tails Eiven in the bulky volmue in questioi 
Such lathes were dead -centre ones, but wei _ 
vastly improved from their clumsy-looking 
ancestor, the chairmaker's pole lathe. This 
last, however, strange as it may seem, is 
not extinct ; and is used by preference for 
turning certain articlos, even where the 
modem form is found in the some workshop. 
The dea<l-centTe lathe, to which I wish now 
to direct attention, was tho result, no doubt, 
of the general introduction of the crank and 
treadle, and was, therefore, one step in ad- 
vance, and a very important one, aa con- 
tinuous rotary motion was tlereby given tc 
the work. The lathe thus modified wai 
constructed mainly of wood, which was of e 
massive character, as iron was very often 
turned in these lathes, of which I know a 
very good specimen in a smith's shop at the 
present time. In this case, however, there 
it a large flywheel, turned by an assist 
insteiid of the more convement crank and 
treadle. The movable poppet of beech has 
an ordinary-pointed iron bolt, with capstan 
head passing through it, the point of which 
is steeled, and the poppet is of beech, sawn 
out of a plank 31in. or 4iQ. thick. The 
under part takes a good bearing on a bed of 
■tout oak, and is made with the usual tenon 
and clamping screw. The fixed headatook 
only needs to be sufficiently stiff and strong 
to carry the bolt, which serves to centre the 
work at that end ; but this bolt mart be of 
snch nee as not to bend under tlis influenoe 
TIttk ^^rVZEb-flft 081. 




of the driving strap, as it cannot be sup- 
ported at both ends. Its point should be of 
steel, well hardened. Fig. 1 gives a fair 
notion of the upper part of such a lathe, 
and details of its several fittings are illus- 
trated below. Themoin ]>oppetorheadstock 
has not two uprights, as in. an ordinary 
lathe, but is a solid block of wood 
bored transversely to receive the bolt already 
mentioned. This bolt is made like B, with 
a flange at a, a plain cylindrical part h. 
followed by a short length of screw c, and 
beyond it the point d. Although better 
turned, it will do well enough merely filed 
up, the neck 2> being rounded as well as pos- 
sible. Of course, this bolt should pass 
horizontally through the poppet ; butinthis 
lathe such slight inaccuracies as would be 
fatal in an ordinary one are not of para- 
mount importance, owing to its having no 
revolving mandrel whatever. If the points 
supporting the work are not accurately true, 
one being possibly a trifle higher or lower 
than the other, yet this will not necessarily 
prevent true work from being turned upon 
them. If a running centre, on the contrary, 
such as that of a mandrel called the live 
centre, is but a hair's breadth out of truth, 
it will describe a circle as it revolves, caiTv- 
ing that end of the work with it, as most 
turners know to their cost; so that trueing- 
up the centre is a frequent operation. Here, 
except when worn by use, no such work is 
requn^; and if hardened the centres will 
last a long time. 

But I do not speak of inaccurate fitting 
not being fatal in order tocommend it ; and 
in this, as in other lathes, the better it is 
made the better and easier it n'ill work, and 
the longer it will last. Because a big, 
rough, uuuisy affair will enable you to cIo 
very decent work, there is no reason why 
you should be satisfied with such a tool ; 
and this lathe mny be made as well and 
neatly as any other, and gives you this ad- 
vantage that it is easier by far to make this 
one well than one of the usual pattern badly. 
It is a job exactly suited to those who have 
little money and are not adepts. 

It will, of course, be seen at once that 
this dead-centre lalho is only intended for 
work that can be supported at each end, 
and so it is primarily ; we can't expect un- 
limited capacity in such a machine. But 
what an infinite numberof everydayartides 
can be so made. Nine-tenths of an ordinary 
woodturner's work is of this kind. Table 
and chair legs, balustrades, bed-posts, 
drawer knobs, rolling-pint, towel rollers, 
rails, and uprights of towel horses, ourtoin 



poles, tool handles, handles and stands for 
many other purposes. All these can be, and 
are, turned between centres. So can chess 
men, and many other articles, and I shall 
presently show how the powers of this 
simple lathe may be increased so as not to 
leave even hollow work of simple forms an 
impoBsihility. But again I say it is not 
meant to be set forth as a rival of the more 
modem lathe, which is, of course, preferable 
where it can bo had ; but only as a simple, 
easily made, cheap and effective tool wiUiin 
certain evident limits ;— a lathe which scores 
of our readers could make in a few dsrs 
who could not make an ordinary one at all, 
and a lathe, moreover, on which metal can 
be turned as well as wood, provided it does 
not need to be bored. There is no need ta 
describe the construction of the bed and its 

Let the former be not less than 6ft. if 
there is room in tho workshop for it, as it 
is at least suffidentiy tiresome to find oneself 
unable to turn a table log or curtain pole, or 
other article of common use, because the 
bed is too short to receive it. It will not 
be necessary, though convenient, to make the 
axle of the flywheel of the full length of the 
bed, as it can be mounted on a short spindle 
between independent uprights, or more 
easily still upon a stud in the left-hand 
standard, in the same way as many of the 
small lathes ore fitted in the present day. 
No cranked axle is then needed, and expense 
and trouble are thus spared. 

The pulley A is the most important port 
of this lathe, and yet is often made very 
roughly. It revolves upon .its bolt, and in 
reahty takes the place of an ordinary 
driver-chuck used in metal turning, a 
currier of some sort being placed on the 
work to gear with the pin, which projects 
from its face. It is iu respect of this pulley, 
first of all, that I would suggest certain im- 
provements upon the mere sheave of wood 
that is often used. To begin with, I would 
bush it with metal, preferably with steel, 
hardened, but most certainly wiUi metal of 
some kind, to retard the wear of the hole in 
the pulley. Still, suppose this cannot be 
monagtid, it may be turned, or even sawn 
out of a bit of hard beech, elm, or oak, and 
used thus till a more elaborate one can be 
procured. It would, however, he a rare 
circumstance if a bit of tube of some kind 
could not be obtained, a slioe off an old gun 
barrel or a bit of gaspipe, or some kino of 
ferrule which conla be tightly driven into a 
hole bored to receive it. A Ut of iron tube 
could be eodls c ' 
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liidtj; London ; Hpnry Kirapton. 
This useful votum>: is primarily intended for 
. tiie study taldo of the mediunl practitioner, 
bat it will be of uso to a lur^r circle, for, 
beaiilcs the L><t of nocietica and hoa- 
. pitals, it contains n mi'dical ga/ettocr 
T of the I'nitod KingUoni, sanitary 
- Diemoran'la, n Ust of nygienic homes, 
and brief denoriptions of the health resorts 
of this country and the I iioi'c accc^ssiblc parts 
; of the Continent. Of the purely professional 
parts of the annual ve ean sny that " the 
year's work'' seems well done, tho selec- 
tions being taken from the recognised organs 
■ of the medical world and carefully acknow- 



' tioners, as it brings lieforo tbciu the names 
of any new drugs or pharmaccutital pro- 

' parations introduced during the year; and 
similarly the list of new hooka will be found 

- ver}- useful. For these reasons we think the 
" Meilical Annual '' will be considered 
indispensable by the practitioner, and will 

. be frequently referred to by the general 
pubhc in search of the special information it 
contains. 

Ra'J'i E»uiiirt'-s' n<ii.-lbMk to tin L:«d M-<nue 
B'fr-I F.ximiHuli'.m. By W. H. Tiioux. 
Sunderland : Beed and Co. 
TIII4 well-known work is now in its tenth 
edition, revised and enlarged, and is un- 
doubtedly the best hook that on aspirant 
for an engineer's certificate can purchase. 
Judging by the number of queries which 
reach ua as to the method of getting an 
engineer's certificate, there is no lack of 
candidates for the post, and intending com- 
petitors will find all needful information in 
Beed's handbook, which contains not only 
the programme and rules of the exaniina- 
(rions, but also the rules in arithmetic and 
the practical and technical matters on which 
the e:taminationB are based. The plates and 
engravings in this volume are numerous, 
and leare scarcely any part of a marine 
engine un delineated. K^o one ean sit for 
the exuuiiuation who has not been to 
but anyone who has sarved the required 
time, and gained some little practical know- 
ledge, must he sadly wanting in intelligence 
if, after a diligent study of this work, he 
cannot gain a. certificate as a secoud'class 
engineer. 

We have also received the fifth edition of 
the Naturol PliUoiopky for <Uiieral Bcadcrt 
and Y'litiig Pereviit, by E. Atkinson, 
Ph.D., F.C.S (Longmans), a work which is 
popularly known as the Smaller Oanot, and 
which, hke that famous textbook of physics, 
13 gradually growing in size and in public 
appreciation. In fact it may bedescHI 
i/ieteitbook of elementary physics. The fifth 
edition contains over 600 pages, nearly 500 
illustrations, and acouple of coloured plates. 

Transit Tnblts fur 188-1, by Latimer 

Clakk (E, and F. N, 8pon), give the 
O.M.T, of the transit of the aun and of 
certain stars for every day of the year. The 
tables are prepared mainly for the use of 
those who, having little or no practical 
acquaintance with astronomy, are desirous 
of obtaining accurate time by means of the 
transit instrument. The directions and 
tables arc aufficient, butreaders unacquainted 
with the subject may be referred to Mr. 
Clark's "Treatise on the Transit Instru- 
ment," which we reviewed on p. 4((y, Vol. 

XXXV. irAitaiw's .Umanatk for 18N4 

(J. Whitakeb) is a wonderful compilation 
for the money, and is almost indispensabli 
In trying to do so mueh, the editor some 
times fails. We suppose a list of newspaper 
offices in London is useful, but that given 
on p. 4.il> is anything but satisfactory, for 
although the "E. M." appears, there are 
BUuij important omissions, while the titles 
of vereMl periodicolB which ar 



newspapers are inserted. The Scien- 
tific Summary for ISSI! has been prepared 
without due attention to the relative 
importance of discoveries and inventions. 

riioti>gr/i}i/i:/ Simjilificd (Mawaon and 

Swan) is a very cheap six pennyworth, as 
besides giving brief directions for working 
the collodion process and dry plates, it con- 
tains a set of labels for chemicals, which will 

be useful to the amateur. Tarning fur 

urs, by Eev. J. LuKlN (L. U. GiU), is 
edition of a work which wo need not 
mr readers. To those who 
do not know the book or the author's v 
inga, and are desirous of learning the art of 
working a lathe, we can say by all m 
purchase "Turning for Amati'urs." - -■ 
Chr-tir.,! Kft^t ../ll,fSf,^rtr,im, by J. M. El 
(Harrison and FSons] is n reproduction from 
the F/iottyriipliic Juarna} of Dr. Eder's bro- 
chure, translated and edited by Capt. W. De 
W. AusEV, F.E.8. All scientific photo- 
graphers will bo glad to have these valuable 

notes in thair present handy form. 

'ahrrt'a Mei^liiiiik'a Alm'tii-ir!^ is, as usual, a 
valuable little " workshop companion." 
■Iiiiirtfiir IIW/j (Ward, Lnclt, and Co.) ij 
second volume of a work which will be found 
ofinterestto amateur mechanics and artisans. 
FrnHkaV Wntril-^iiiiit, by F. W. 
LocKYE-^u (Hurt and Co.), ia a little book 
that may he of use to thoaowho aspire to be 
ventriloquiats.— — ArtUtii- Vuiee in SjiFirh 
and Soiig, by Charles Lirxs (BaiUiere, 
Tindall, and Cox), is a brochure dedicated 
hj permission to Sims Beeves, Santley, and 
Maaa, in which the author shows very good 
for holding his own opinions in op- 
position to what he calls the psoiido-scien- 
tifiu works of Mr, Lennox Browne and Mr. 

Behnkc. .Iti EJemrntanj Trmtle-- on tht 

Flniittani Thfory, by C. H. H. CilEYSc, 
M.A., F.fi.A.8. {MocmiUan;, is the third 
edition, edited by the Eev, A. FiiEE.MAS, 
M.A., F.E.A.8., of a work which has been 
received with much favour, and may bo 
commended to students of mathematical 
astronomy. 



PATTERN MAXItra-XX. 
Miacellansoua Pipe Work. 

COSIMOS pjittern henda of uniform section 
tan be vury conveniently turned in the 
hithe it vo wunt two bcuda of Ihu Mine size. 
Jointing tour pii:i:es tugethor at angles ef 00° and 
screwing them on the lai'u plate, wo can turn tho 
semicircular section with a templet in far less 
thiiD would be occupied with gouge and 
chisel and apukeshave, and with more accurate 
reaulU (Fig. ll'3). Itemoiing the four half yat- 
tems from the faceplute, we dowel theui two and 
two together, formmg two bends. 

II the pattern is of il flat curve, as in the 
common " eighth " and " quarter " bouda of the 
pipe makers (Fig. 11^), or if it ia a " reducing " 
bead, viz., a band tapering from a larger to a 
amaller bore, the lathe ia out of the question. Ia 
those esses we joint truly together two pieces of 
wood large enough to take the outline of tlie l)end, 
BQch piece being thick on'iugh to lake half tho 
diameter of the bend. We dowel them together, 
and on the joint face of one mntk the outline wa 
require. Cutting to theau linea wo obtain thi: 
loogitudinal form, and working with gouge, 
chisel, und spokeahuve, guided by a somicircular 
templet, wu get thottaiuveraesection. We mark 
the outline ol the second half from the one juet 
worked, and cut that in turn with thu half tem- 
plet. tSockut, bead, and prints ore put on after- 
Some workmen have a way of cutting a bond, 
which, though slow, is sato,'becuuae there is no 
risk of undercutting. It ia to work the stulf, 
first of all rectangular in section (Fig. IH], 
gradually into a polvgonal form until a nearly 
circularsoctioaiBBttaincd (Figs. 116— U6]- Tho 
last remaining angularities being taken oSwith 
a sjjokeshavc, a practically true circle is Iba 
result, which will not show *avy lines in the 
longitudinal direction. This is certainly the 
batter method to adopt -wilb a rdhwiiff "bend, 
in which the diameter ' '— " ' — 



\Vheu tho pattern is to form the elbow of a 
bend pipe (Fig. 1 171, it is roquireil to uttauh the 
Btmight pieces of pipe to each end of tbe curved 
portion respectively. This we shall cHi'rt by 
menna of a double dovetail, whii:h is to bo let 
into eacli of the portions of piiie which abut 
igninat one [mother (Fig. 118). 

Sometimes pipes arc made ol verj' awkward 
aliapoB, to ('iir\'i.- round putts •>! niuchtncr}', 
'' ildingx, other pipes, &e, Thfre miiy be two 
three different bendingii of the pipe not all in 
i: same plane, and the llanges may have their 
■es at angles other than right anglm. Tho 
pipe makers aupply bends and S pipes of vjrious 
shapes, by which tho di'Sired ahiipa tan often bo 
pieced up ; but when: space ia limited, or wherea 
graceful outline is wautcd, we make u pattern ; 
and this opens up thD.ipieation of loam wurk. In 
thura and many other cases we want but one 
casting, and if tho pipe ia ot large, or even of bat 
medente, dimcnaiuiia, the pattern would cost a 
mori' than the casting itself. Then 
the question of wood reniis loum becomes one for 
our conmderation. In Lirgocaatingsthcauawer 
must be in favour of loam in almost every case, and 
in amuU coatings also it will usually be cheaper to 
strike up the pattern in loam. But in those 
awkward- shaped pipes aueh as Fig. 119, where 
the bondsare not m the same plane, it costs leM 
tu knock out a rough pattern in wood than to 
strike it up in the foundry. Vet even in a case 
like this, if the casting wore Lir^^, say over 'iia. 
diameter, loam would be the tbcaper. 
Tliere are a number of "wrinkles" in tho 
striking up of pipes in their variooi forms, 
so that a lad who had served his appi'untico- 
ship in a shop where no pipowork was done 
would bo "ull at sc;i " on getting a atirt in a 
jobbing shop where pipes formed a p^irt of thu 
trade. So, beginning at the beginning, I will try 
to make the matter so idear that a pattern makor 
who had never seen a plnin loam pipe made 
shoiUd be able to prepare his work sULceBiitully, 
In pattern making it freqUL-ntly happens thst 
though the parts which Die workman hu^ to pre- 
pare for the moulder's use :kre lew nad simple in 
form, they involve more tcDbnical knowledge 
than work of more pnutiintious appearance. Thii 
id especially the cnsu in loam wurk. 'i'hc parts 
tho loam moulder requires are fow and siiupls, 
and, like many other things, thuy are easily made 
— when one knows the way. 

If t us eommonce upon the drawing. Fig. 110 
represents the board, upon which we havedrawn 
an S-p'P'' '" longitudinal atction. Observe that 
there IH a line drawn parallel with one aidoof 
the pipe, and at a distance of {in. away from it* 
edge. This ia the "guide line," By this line 
the foundrj-- smith bends a piece of Jin, or Jin. 
squaro rod, which becomes, as we shall see 
immediately, tho "guide iron" (Fig. 121) for 
the "strickles," The strickles are the templets 
r striking the tmnsverso sections of the 
loam, and they have their edges cut in 
such a way that each strickle is maintained iit its 
own proper distance from the guide irua during 
the process of striking. Thus, the guide iron 
being Jin. away from the body, the body strickle 
"''g. 122) will be notched up |in. from one edge 
ts Tin. scmicinie. Uut llie metal In the pipe 
□^ lie. thick, the core strickle (Fig. 123) will 
Jin. + ^in. = Ilia, wide at the shouldor. 
The edge of the'alridde ia chamfered like thatof 
a loam board (Fig. 12-1), They are used thus: 
The guide iron is laid on a plute on the foundry 
carriage, uod kept in position by sundry woightil 
rusting against it. Than the "check,'' aaitii 
called, of the c«re strickle ia set against the guide 
iron, and a semicireular body of loam is struck 
up (Fig. 125), following, of couise, the contoarof 
the guide iron. Tho iron is then turned over 
and fixed again in a new position, and a similar 
half>corc a&uck up, but the reverse hand to tha 
firat. ThesD are ran into the stove and dried. 
When dry, tho paHfi-ii strickle is set against the 
guide iron, and a thickness of loam struck over 
each half- core in turn. This also is dried : then 
both halves arc detached from the plate, turned 
over joint to joint, and the rough pattern 'a 
complete. A [ittle louching-up of tho joiata 
and a coat of tar will make it lit tor the mcuild. 
When moulded, the thitkuecs of loam repre- 
senting the iin. melal will be stripped oR, and 
the core placed in tho mould for costing. 

It a flange ia required for a loiLm-pipc, the hnla 
in the flange will be of the samu sixo as the core, 
and the body thickness of loam will be shouldemd 
back to aflord steadiness to it. Obviously, a aocliiefc 
end would not ^fc Vsnnei. -W'J^ *iuj^»!* ^""^ 
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in »'■! ■fininiitrii'''it> ari'I whh^h mun'il, 
in, Irf.aliii'k imu r'^viIvinKlmr, '•ri-'-n- 
ilr l'7 m'Jin* "f Klii'lil'--. lh<' t\mtn\iy in 
fifii, (rfiw I'f K''' »>" ''''Mr '-r lilt iitvipiir i<liit|H:: 
•fl (h'«, U.11 !>. ii-iixi iin HliiHl tlii'-kiKrim of 
(M^I (t,«.,ri|;P,',.iL 'I'likii, f'lr IltiiKlriiti'iii, n r.:> 
■l-fifiK \A\*' «'*(.'.' tifiK II ri«'l(i;i)tiirBr viilv.. Imx 
"t tif^ »)lti "fj'i Ti'-riliir In W'Hion. Ki((. lit'), 
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Iwl-T'ifrtrll" 
iirfe th'>/i fit"f»'r'''I, "' tliii wm'i Uilckiinw m lliitt 
'rf tU |/l|i». 'I'liiMxi am Idlil "ti Hm cin- in 
yfiUiiM ifiiltl'i;i*, Ijrlnit lilt, Hiiil Uiiilr Idloniliri'H 
■m flili.'l uli witti I'win, wlil'h U ilrlrbliHl nit 
Un/ with Ih-lr IhUtiummK. Wtwin thn \iwixn in 
W M /Kill', hut in4 Imkvl, tlie Mrljm un tiiken 



utriirpd 'ifl M Iwforc, and tho core placed in the 
mciuM. 'ly thii method, outingB of almost any 
miHi Mnd mujie cnn I10 made with uniform thick- 
noHiil of metal, and with much low trouhle to 
thn tinttnrn miikor than would bo involred in 
miikiuif n (iin-liox with templots. 



TEE DY5A1C0: HOW XABE AKS 

HOW USEL-XI." 

'■ Ly Kei.imo R. Dotto.ie. 



th'i olfHitrioity in ut once generated and conducted, 
it in n''C«imry to lit together accurately the iit- 
fitniit poTti'iiiH, and mari llitm, lo aa to be able 
t(i jiiit lliem tiiKvthor again in prociaely the gune 
jMinitifin utter wining : ainco no filing or fitting 
<*iiii Ihi atlomiiteil nn thu vaatingi after the wire 
liiw liicn wdunil without almost certain destruc- 
ti'in ut tlio ingulittion, and certain ruin to the 
iicjtl apiM^anutca of the cvtnly-Uid wire. 



Tho part that call* for the n^test can ud 
attention ig the anuatllre, which, ai it mut 
rotate in very close proximity to the poles ol th( 
field nutlets at a late Twying' fitim l,OOUt!) 
3,000 revolutions per minnte, requires to be cen- 
tred most accurately on its bearings o 



Thial 



the E 



but little difficulty; 
depend on ordinarv tooli only, the folloviiic 
method, by which the aimatore r»a be mounied 
on its beariiui in a fiurly accurate mannei. il 
described. With a pair of calipers, the dia- 
meters of the two oppoaito extremitiea of tb« 
armature are taken, u ihown at Fig. IS.aandi- 
(If the armature casting were OniAed upquiu 
exact, these two meuoremenls wonid 'be exactly 
alike, viz., a trifle Under liin, each. Bat iinkw 
turned on the laQie, it is rerj tare to get wtA 
ision.) Two drclea, at exactly the ''^m 
leters aathe two eilimilttMof thtutrmatant 
WW to be struck out of a pi«M of hard tlb«t 
brass, ^in. thick, care bainc MkHi to mark ;fla 
centre and the ciicmnfmoei in an exact Ml 
bold manner with Uie aoamaw. meae cir^ 
will have to be cnt oat of ttalwui with a aa^V 
file, so aa to get two dlic^ Xfag otch oiJi H 
ita respective annabm t^ff^™* * ) ; bat b J* " 
,«iiUtng out the ciidH ttn ■■liiiil. tluefti 
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Bbould be drilled in each, rii., ono in Ibe 
centre i^^in. in diameter, vhich is to take the 
driving shAft or trunniDn, and one on each ddo 
of this centre, Jin. in diameter, to admit tho 
Knwi -irhich teire to attach these lieadi 



Fig. IS, 



or discs to the iron portion of tho ari 
ture. Besides thcBo three holes, which 
common to both "hcada," another pair, also 
in diameter, mast be drilled in one of tho heads, 
to allow the ends of the wire which is I " 
coiled around the armature to emerge 
them, nnd pass through to the commutator. 
All these holes are shown full size, and in their 
correct poeilion at Fig. 19, where a is the central 



Fig.n. 




take tho shaft r * * the two holes ._ 
rewB, whereby the heads are attached 
;ure : and e r, holes drilled ir 
only, to ndniit of tho piissage of wii.,_ ., 
^mmutator. Tliese holes being bored, and 
iiscs accurntely cut out, two pieces of hard- 
ra iron wire (not gaivanisid) Jin. diamater 
2in. long, are cirefully Btraiehtened, and by 
IS of a acrew-pliite, a thread is put on one 
of each. With the corrcHpondinff tap, a 
I e screw is cut in tho central hole of each 



f 1-^ . ZO- 




brass disc. The two iron rods are then screwed 
in, particular care being taken that they enter 
perpendicularly, and centiall}-. They must be 
■crewed in until Ihej just protrude through to 
the other side : then the loi^ end being oUowod 
t* slip between the jawa ol a vice, while the 
disc re«ts flat upon the surface of the jaws, 
a few steady blows with a flat-pened hammer 



will spread the head of the screw end of the 
rod, so as to riret it Grraly to the disc, and thus 

Srevunt it working out. To render asauranca 
ouUy Bure, a drop or two of Soft solder may he 
run round tho Sat side of the end of the rod nnd 
disc. Now wo come to a part of the work that 
very few amateurs can do at home — riz. , drilling 
the holes in the faces of the armature. Any 
blacksmith will, however, do this for a few pence. 
Four holes are reqnired, two at each end of the 
armature [one end is shown real size at <td), and 
these boles must bo tapped with a female screw, 
eo as to take the screws which serve to unite the 
whole together. It will be well be well to let 
the bhkcksmith drill and tap those holes to any- 
sized screw that he has nearest approaching Jin. 
in diameter. Now will be also tiie time to get 
the blacksmith to drill the three holes, right 
through the top end of tho legs and standard, 
which serve to allow these portions to be 
clamped togotber by means of holts and nuts. 
These holes should bo about Jin. in diameter. 
Further details as to position and aixe will be 
given a little farther on. If our work has been 
properly performed, the heads may now be 
screwed down to the armature, with &at-headed 
screws, which should project about Ain, altovi 
the level of the discs. Fig. 2D gives a repre- 
sentation of the finished armature about half the 
real size. 



ON EYEFIECEB. 
By TV'. Braiibckv. 

IF wo may j udge from various scattered par- 
ticulars, it would seem that more care wai 
exercised in the dttign of common eyepieces by 
the early opticians, than what appears to bo the 
case in tho present day. It is not, I believe, 
usual to employ any but piano lenses in common 
forms; whereas, in old eyepieces, the lenses had 
a variety of shapes. Whether any marked ad- 
\'antage attended their use may bo doubted ; stilt, 
it is unquoationahle that these ourly artists masl 
have found mmt benefit from the use of complei^ 
forma, or they would not have gone to the 
trouble of working such in place of simpler ones. 
But in those days of feeble competition, time, I 
preaumo, was of little value, proi-ided a good 
result was got in the end. Nowadays " Tcinptrtt 
Miilimtur et not muiamur in Ulh.'' The trade 
workman muat use that method which, in 
loast time, will give a result up to the standard 
required by hts customers. 

I am indebted to Brewster's "Ferguson" forthe 
subjoined particulars which relate to early forms 
of eyepieces. Ho says:— "In order to correct 
the error oriaing from the unequal refrangibility 
of light in Uie tyipicccs of telescopes, wo arc not 
under the necessity of using compound lenses of 
crown and Hint glass, as this apecioa of uborra- 
lion can bo completely removed by a particular 
iicrangeinont of the eyeglasses which are em- 
ployed for erecting the object. In small ]iocke{ 
telescopes, as opcnt -glasses, &:c., where it wouk 
he very inconvenient to apply a long eyepiece, 
compound lenses of crown and flint glass should 
be adopted, and may consist either of two oi 
three glassea with the following eurvaturca : — - 

DOITBLETS. 

I. Crown leni, equi-eonvoi. 

radius "320, focus -30 

Flint lent, equi-concave, 

radius -520, focus '433 

II. CiDwn glass, equi-cenvei, 

radius '320. focus 'SO-t 

Flint lens, double coDcave. I -32iL focus 433 
radii \\-hV: 

1. Crown lens, eqoi-Conver, 

radius -640, focus -60^ 

Flint lens, equi-concave, 

radius -520, focus "438 

Crown lens, equi-convex, 

radios -640, focus -COS 

II. Crownlens.doubleGOuvei, j -SIO, focus -(iOa 

radii ( -523 

Flint lens, equi-concave, 

radius 'biS, focus '433 

Crownlena,doubleconTei:, I '529, focua 'liUS 

radii \ -810 

If it is requii«d to erect the object as in tho 
(ialilcan telescope, tho middle lens of Qint glass 
must be convex and the other lenses concave, 
but with tho same radii, so that thu concavity of 
the compound lens may predominate. 

Tho following table for orrangiDg a three-lens 
eyepiece is given. Let F = focus of e.g., and 



J, v> = foci of eyeglasses, reckoning from tha 
which is nearest the object : — 

1. Distance between first and 

seoond lenses ^ + 

2. Distance between second and .v + ^ -(- y' 

third lenses x + 

3. Distance of first ileus from ly 

focus of o.g T + u 

4. Magnifjfing power of ayepieea _■?_* 

5. Focus of a siagle lens ot the 

0. Distance from the eye to the 

third lens : 

7. Length of the whole eyepiece x + Zy -^2: 

8. Length ot the wholo telescope "P -i- 1 + iif + i: 

9. Aperture of the lenses », a', a' a = ^i 

y 

10. Aperture ot diaphragm (ui) 

placed in focui of o.g., 

should be a little less than a 

11. Theflald of view is nearly,... .:34^_ 

The apertures of tho lenses may be equal to 
one another, but should never bo greater than 
half the focus ot the third lens. 

"Although the abenution ot colour will be 
completely removed by making tho lenses ot any 
local IcnKlh, and placing them at tha diatancw 
indicated by the preceding formula.', yet it ia 
preferable to make the first and second lenses of 
tho same focus, and to give thethtrda less focua, 
and maku its distance from the second equal to 
its own focus, added to 1 1 tho focus of one of the 
other loOBeS. Besides the simplicity of this com- 
bination, it has another advantage, for the 
magnifring power of tho o.p. is always equal to 
thu magnifying power of the third lena, 8o 
that in this construction, when we wish to give 
a certain magnifying power to a tcleSco^, wa 
have only to take such a focus tor the thud lent 
us will produce this magnifying power, and make 
the focus of the other two a lillle greater than 
that ot the third. By increasing the foci ot the 
two first lenses, the image is not injiired by any 
purticlea of dust which maybe lyingon the sur&ce, 
and thu spheric aberration is also diminished. 
By augmenting tho curvature ot the third lens, 
huwever, we contract the field ot view, which 
ought, if possible, to he avoided. This maybe 
avoided, indeed, as Iloscovith has shown, by 
making the third lens consist of two convex ones 
ot tho same glass, their surfaces being in contact 
ntid their foci equal. From long tiperiencc he 
found that eyepieces ot this coustrucljon ore 
superior to all oUiors, and that the error arising 
from tho spheric figure ot the glass is greatly 
diminished by making all the lenses phmocon- 
vex and turning the plane sides to the eye, ex- 
cepting tho second lena, whose plane suiface 
ah'vuld be turned to tho object. All the lenses 
may be roude of thu same foci, and then the 
distance between tho first and second and second 
and third will be etiual tu tho sum of their foci. 
In this case the third and fourth lenses, which 
arc joined together, are considered as a single 
len^, whose tuci is equal to one-half the foci ot 
either of tho two. , 

" In ail kinds ot achromatic eyepieces composed 
of single lenses flint gloss should bo employed, 
because it has the greatest retraction, and there- 
fore re>]uirea a less curvature to give the same 
foci. The spheric error, consequently, which 
Rlw.'iys increases with the curvature ot the lenies, 
will be less in a flint gbias eyepiece. Flint class, 
indeed, pruduces a greater separation o( coloura, 
but tho error arising from this causa is com- 
pletely removed by tie proper arrangement of 
tiie lenses." 

" A good achro. e p. may be made of foiff 
lenses " arranged as follows, starting from Qio 
lenses next thoobject;— Foci asH : 21 : 27 : 33; 
iperturus 6'C.: 3-4 ; I3'5 : 2-B ; diatancea, SB: 
14 ; 40. nils ot stop in front focus ot 4th 

Kyepicce of a Ramsden telescope, S'jin. locus; 
power, 15-4, 

Foci, 0-77 : 1'025 : I'DI : 0-79 : distances, 

IS ; 1-93 : l-IO (inches and decimal parts). 

Dollond'stour lense.p. in tho Ducde Ctiaulnei 
telescope (measured in lines and decimal parts) : — 
Foci, 14'33 : 19 : 32-7a : 14 ; distances, 31-48 : 

i-17 : 21-4B1 thicknesses 1-23 : 1-23 \ t'47. 

Fourth loDs plano-coovei, plane side to the 

e: tho rest double-convex lenses. 

Two astro o.p.'shelonginBtothoiume teleMope : 
the first a ' 
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ani it ii then brought into exceedingly shallow 
wttter and the operation of disconnecting the 
▼arions sections proceeded with. To each section, 
while still afloat, will he'secnred four lai]ge light 
steel wheels, haying Tery wide tires. Tins bemg 
done, the diyisions are ready to be hauled out of the 
watc^ and over land, and what was once a section 
of a boat now becomes the body of a waggon, of 
ample capacity to convey the lighter portions of 
madiinery, stores, &o. On aniTing at the next 
nayigable part of the river these impromptu wagons 
are run into the water, the wheels are removed, 
and the various divisions re-united, forming again 
an entire vessel. Between the mouth of the C^igo 
and Stanley Pool there are six cataracts, which "vml 
necessitate the vessel being taken to pieces, in order 
to avoid them. The trial on Saturday was most 
tnooeesfuL the steering capabilities of the steamer 
' betngmudi admired. The mean draught was 14in. 
in working trim, and with a steam pressure of 
1001b. per square inch a speed of 9^ to 10 miles an 
hour was obtained. On the deck is a small saloon, 
idiich has squares of netting instead of panes of 
glass— the ventilation b^g adapted for a tropical 
climate— and the steering wheel is placed hi^h up 
on a bridge, some 12ft. above the water, giving 
the pilot a good view all round. 






_OB01IETBY IN THB FOUNDEY.* 

IN nearly all trades some knowledge of geometry 
is required. For the moulder no one seems to 
have written up that which is applicable . o his 
trade. Some may wonder what moulders want 
geometrY for, and think if we understand the use 
of shovel and rammer it is all we need. This, in 
many cases, may be true. But often a knowledge 
of geometry can be turned to as good an account m 
our trade as in others. It is as essential that many 
moulders should understand geometxy as it is that 
pttfctem-makers should d oso. The way it now is 
the pattern-maker generally does our geometry for 
ua; and we. throunk our ignorance, are forced to 
•ohmitto other tradesmen, to our own detriment. 
In green sand, as well as in loam work, moulders 
an often obliged to call the pattern-maker to 
explain or to mark out wo» that requires 
geometrical knowledge. Mounds are often made 
requiring the dividing of circles, or marking off of 
square, oblong, and other shapes ; locating of 
ilaages, lu^ or sections of ^ttems, &c. The lack 
of geometrical knowledge is often woeful. I re- 
member a case whwe a moulder was sent 
for the radius to describe a circle, and 
retained with a pattern segment. When ques- 
tioned he said the pattern-maker was absent, 
and as the segnient was upon his bench he thought 
that was the thiii|; wanted. 

To describe a circle- is a simple a£fair. To divide 
one into any number of equal parts is where a 
knowledge of geometry is fotmd useful. The 
number of parts into which a circle can be most 
readily divided is six, because the distance from the 
centre of any circle to its circumference, as B, A, 
Pig. 2, will oivide the drcumf erenoe into six equal, 
parts, F^ D, A, P, £, and S. To divide the drcum- 
lereoce mto three, take out every other one of the 
six points. To divide it into twelve equally, divide 
each of the six parts. To divide it into four parts 
describe a line through the centre, as K, O, Fig. 3. 
From the points where X- O intersect the cir- 
cumference, with trammels or dividers set at more 
than two - thirds the diameter describe arcs 
cutting each other, as at N. A line drawn from N 
throng the centre divides the circle into four parts. 
For ei£^t parts bisect each of the four. Many 
divide ttie circle into four parts by tiie use of a 
square, instead of by deacribmg the arcs, as at N. 

The division of circles into odd, or even equal, 
seotiouB can be done as follows : At H and B, Fig. 4 , 
the radiua, or one-sixth of the circumference, is 
set off. This radius then divided, by trial, into the 
number of sections required. With the trammels 
oar dividers set to the chord of six of the parts space 
oft the circumference. This will divide tne circum- 
ference into the same number of sections as in the 
radius. Should it fail to do so the fault is yours. 
It must be remembered that to exactly divide the 
circumference requires veiy fine manipulation. 
Tliere are but few men who can ffo around the 
circle twice, and come out exactly alike. 

One«tenth, one-ninth, one- eighth and one- 
•eventh are simply shown to further illustrate the 
rule. To obtain one-fifth, the radius is divided into 
five, and. in order to have the six points, one is 
added to the radius leng^th as shown. If by this rule 
the drole was to be divided into four equalsections, 
the radius chord would be divided into four sections, 
and, in order to have six points, two woi]dd be 
added to the length. 

For the divisions of circumference into small parts 
lor the purpose of gear-making, &c., rules unp^ing 
malheinatical calculations are required. The plan 
liere ^ven is such as requires no fiffures, ana can 
often oe used by the moulder to goodadvantage. 

' ^ nam. n, WmtT in tt§ Awurkam Mdckinitt, 
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In loam moulding plates are required that in the 
hands of some momders will be made without any 
visible shape of pattern, while othms will require 
almost a full pattern. There are some loam 
moulders who can make any nulhber of loam plates 
and rinffs entirely from the drawings aadnothave 
a mistake in the lot. To be able to Jay out a lot 



of rings and plates, and have them all come ri^t,. 
requires one to imderstand the reading of drawings 
kA a few of the elementary rules of geometry, 
besides sound judgment. 

In markiiigout upon a sand-bed for any __ 
plate havinff irregubr shapes, a centre line to „ 
nom is required, the same as the draughtouui 
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The cnt ihowing a 

o . DOTiceciiaTe;ideas<rf 

U;ins out Uut may be untul. The bed twing 
nude, the flnt tbiag done ii to diJTB a CMtre 
■take M. In tliii atake it nude a notll 
hole, (oi the dindan oi tnmmeli' point. 
Ctonins this centre ia nuiked the centi« 
line A B. From thia line aJl light-uigle Unea and 
measuremanti ue taken. The drcnlai liuei being 
d«*ciibed, the next to toUaw ii marking ^d 
locating the liftins handle* 2, 3, 4, and '>. Thii 
often reqniiei cantnl oantideratian, that they may 
b« placed in the bert poaitloa to inaute oi aaaiat the 
mould helng balanced when hoiited up. In locat- 
ing liftioB handle* npon aqnare or rouad platea, 
thCT ihoald, ai a ganoal thing, be set «quara with 
each other. Thu irill he bettei nndnitood by 
nieniag to the cnte H If and S S. In M U the 
■quam and ttiairiit edges aaen ihow the mannei at 
■auaiingoll thebed. The etraigfat edge haTJog its 
•dga over Okt centre, the eqaare ie tet aninit it, m 
aatohaTeltlay at right angles from the centre; 
the lines D, E and X are then deacribed, after which 
the aonare and atni^ht edge, are removed. The 
atiiight edge then bemg laid alongside of the line 
£, the line is carded throngh to F, thereby (quar- 
ins off the bed. 

In the cat SS. the lines O, P, A, and B dew^ba 
the aquare, while the handles 1, -2,3, and 4 are out 
of square. The objoctian to such random dividing 
ofhandleeis they will not come plumbundcr the 
lifting cross, which ia usually nude aquare. Also. 
handba thus placed upon rings, square or roond 
platei, do not make them uniformly ctury their load, 
therein giving them a chance to apriag and canse 
the DOnld to crack, dome may say thit they are 
often compelled to locate handtes out of aqaaie to 
makethembalance their load. Thia may be true in 
same cases, but, when possible, instead of diatorting 
the aquare, the centre point should be moved to 
where the best jodgment points out will be the 

... . f having the 

, . .- ., i from the cenbn, 

sqnare it from T. This, while it does not distort the 
aquare of the handles will bring the balancing point 
whei«Ter desired. 




the Inmmoua point npon the 
hands will follow ita motion 
upon the dial. While traTcUing. the c 






The inatructiona that accompany 
dicate the inclination to bo given the sector to maki. 
it ooirespond with the latitude.* What will brio^ 
this little apparatus into favour witli amatf urs in 
the fact that, unlike the aundial, which ia aliraye< 
Sxed, it may easily change place, and the hour tH- 
read upon it just as ia done with a watch.— Zc 



ong. If 



necenory handles can be aet sqaore upon 
plate as well as upon a round or square one, as long 
aa the lines ara at right angles to each other; 
coming towards the centre doea not alter the squaro. 
Of course, it is not heie advocated to aet handles 
aqnan at the aaeriflce of obloug plates being sprang 
wbentheir load cornea npon them. The thing is to 
nndentaod what is best, and then be able to do it. 
Improperly placed handle have been the cause of 
much trouble in adjusting and balancing monlds, 
and have eaosed many moulds to cnckTAis tanlt, 
and other faults, are not to much from earslessnese 
as from thevntatut a little geometrical knowledge. 
There ore but few loam monldeii who, from a 
drawing, am able to order their aweeps, &c., and 
make the Jobs required. Our trade dsmanda 
something higher than loam daubing and shovelling 
■and, andhe that tries for the higheat cannot but 
And himself benefited. 



HOW A BONE 18 BITILT. 

A LECTURE on this aubject was delivered at 
the London Inatitation last week hy Mr. 
Donald H'Alister, of St. John's College, Cambridge. 



A HEW 80LAB KEaiTLATOR. 

AMATEURS and owners of country seats who 
like to consult the hour by the aun, anil are 
satiafled with but relative accuracy, have long 
needed an apparatus that hod a neat appearance 
externally and was eaiy of management. This 
want ia now anppliad by the solar regulator, an 
apparatus conatructed according to da^ f nmiahed 

Sr its inventor, H. Coraeloup, a. manufacturer of 
ocks. A descriptioD of the apparatus will ba 
easily onderstood by the aid of the aan^Ted figure, 
which represents it half the actual sire. Upon a 
pillar carried by a quadiangular base there is 
mounted a support which has ita extremities bent 
at right angles, and which revolves in a vertical 
plane and on a centre at which ends the apex of a 
graduated sector. This latter gives the measure- 
ment of the indinationt that the aupport oon tAke, 
and which should always eoneaposd^to the latitude 
of the place. The sector, having been brought to 
the proper point, is fixed by meana of an adjusting 
acrew. At the tiase of the support there is Hied a 
small case which is provided mth a dial and bands. 
The style, and the plate npou which the noon line 
ia traced, are independent. The plate pivots 
between the two upturned extremities of the 
support. Upon the prolongation of the lower 
pivot, which enters lbs dial case, there is adjusted 
a pinion which, through the intermedium of wheel 
work, causes the hands to revolve, A compass 
fixed on the base of the appaiatns servea to plsioe it 



andnomias shown by the hands onthediala 
euoUy in the same vertical plane. The instrmntn 
having ben ragnUted, it wiU he only Metanry b 
nMlme the ltj)m to the right n left so a* to tving 



of anatomy. In looking at an ordinary marrow- 
bone two points would strike one. In the flrit 
filaoe, the dunk or shaft of the hone was hollow, 
arming a somewhat thin-woUed tube: secotidly, 
the end of the bone next the joint appeared od 
•ectiontobenothollowbut filled with aapongvoi 
"canccUous" meshwork of bony tissue. Ilia 
tube-fonn appeared not only in bonee, but in 
many other atracturea charocteriaed by combined 
lightseas and strength —auch aa the atalks of 
ptonta, aeeda. bambooa. quUls of feathers ; and 
among human conatructiona in a vast variety of 
shapes, from tubular bridges to backbones of 
hicyclea or tricycles. What was the common 
principle underlying all these manifold varieties? 
Why WM it that, weight for weight, a hollow 
column was so much stronger than a aolid one ^ 
The lecturer then showed that when an ordinary 
; rectangular croaa-beam was alightly defiectcd by 
a load, the upper fibres were m a atale of com- 
pression, while the under fibres were in a state of 
tension; whereas in the middle of the beam there 
was a neutral region neither compressed dot 
stretched. For load-bearing purposes this region 
might be removed : the beam would thereby be 
mailo appreciably lighter but not appreciably 
weaker. The tube-form of a bone was thus rlue | 
to the fact that the material was concentrated at 
thoae porta which were most under strain and 
where it was most useful : it was removed from 
those parts where it added to the weight without 
adding to the strength. Tables were exhibited 
from which it appeared that bone in ita physical 
properties resembled steel much more than such a 
material oa coat-iroo. Bone, hka ateel, was altnoat 
as strong to resist tearing as to resist crushing. 
The ^'''''gy <•' conoellous ends of bone were next 
connidered, and by photognipha of actual speci- ! 
mens the lecturer showed that the apparently con- 
fused and irregular character of the tiseuo resolved 
itself on exanuiutiou into a very beautiful and 
harmonious regularity. In the constraction of 
such great atructuiea as the Forth Bridge and the 
large cnnea seen at the docks, engineers had found 
it lueful to investigate the lines of the structure . 
along which the pressure or the tension was at ' 
a mailmiUD ; the lines might be called atresa.liuca ' 
par excellence. The material at disposal was most I 
economically arranged when it was conceatrated 
along these lines, leaving empty the meih-like 
ling to Oie neutral region of a 
sk^eton tst lattice frame-work 



with much less expenditure of substance. Such a 
structure would, moreover, be free from the danger 
of giving way by "shearing" or "faulting^^in 
the geologicid sense. In ouier words, its port* 
would have do tendency to give way by sliding oi 
slipping over each other; they could only be 
directly crushed or dirc-ctly torn asnuder. Ttiis 
was. therefore, an ideal mode of building such 
structures, and it was only because akUled work- 
manship was mors expensive thui material that 
engiaeen did not of tener put it into practice. In ' 
bone building, the lecturer said, there were no 
Buch obstacles in the way of perfect construction, 
and ill such a port as the head of the thigh-bone 
the principle was carried oui in ideal perfection. 
The QincellouB network in this bone was a nuterial 
embodiment of the engineer's ideal lattice-work of 
true streas-Uncs. so much so that in the Zurich 
School of Engineering f*'" sections of the thigh- 
bone were pLiced bufore the papile aa the best 
possible illuatration of the trae principle of con- 
struction. In conclusion, the lecturer remarked 
that when such instanoes of adaptation as appeared 
in theayo and bond, and, perhaps, he might now 
add the common marrow-boue. were brought 

saw in them evidences of what was called direct 
design. These evidences might nowadays be 
interpreted in perhaps a worthier and grander 
sense, but the wonder would remain for oil who 
had eyes to see. At any rate, apart from all 
teleology, and teking only the strict architectural 
sense of the wonls, we must agree that a marrow- 
bone was well and admirably designed. 



CBOTOir OIL. 

THE investigations of Ur. Harold Senier, Fellow 
of the Chemical Society, into the active prin- 
ciples of croton oil are not without considnable 
interest to the physician. Mr. Senier read to the 
Pharmaceutical Society on Dec. ath a paper in two 
parts— one on the vesicating principfe in crotrn 
iiil, the other on the purgative principle in croton 
oil. In 1S78, in a former paper, he gave thereanlta 
oi an inveatigatiOD into the action of alcohol an 
orotOQ oil. and showed that under certain condi- 
dona it aeporated the oil into two porta — the one 
port vesicating, the other non- vesicating. The 
LiOD- vesicating oil Ur. Senier haa since shown to be 
purgative. The couditious referred to are that the 
alcohol shall be of sjiecific gravity -TBI to -800, 
and in the proportion of seven volumes to six, or 
:iny larger proportion. If tbe alcohol and oil ara 
mixed in equal volumea perfect solution takea 
place, snd this holds of a mixture with any less 
luantity of alcohol. But when the volume of 
iilcohol exceeds that of croton oil, a part of the 
Proton oil Bci)ainteB. This part varies m quantity 
in diflerent samples of the uil. The part so sepa- 

-'-'---'' ■■- ■ — '--»■'- -■- any pcoportiDn of 

if solved by alcohol 
proportions, Mr. 
tbe part soluble in alcohid ai 
ibove used was, or contained, the veeicating prin- 
ciple, and that the vesicating octivity does not 
,!Xist in the free scids, nor in any basic constituent, 
Init resides in the combined non-volatile fatty 
idds. Mr. Senitr further finds that the purgative 
constituent does not reside in the alcohol- soluble 
reidcatiug oil, but entirety in the alcohol nou- 
wluble, non-vedcaling oil. In support of this 
rnnclnsion he refers in hia paper to experiments on 
liiinself and others. He further sayi ihat the 
ixmdusion is borne out by a atudy of the thera- 
peutic action of thia non -vesicating oil by Dr. J. 
W. Heek. The genenl resultof these experiments 



rated is afterwards ii 
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^' — J .^1- f 7flt* tr:= r^-?- r.zh it - lIi*ordiiMjy niod^ of obbmin^ tliepoirer 

_ " . i ■. -_-^' -^. -±r "r-cirg to dinnt ibe diitKoee ol distinct Tiiion f 

'^ff ■_=. ^^-':.:£lM i=.i i'.- u*-aaei a* linn.) br the focal length, or expmi- 

:-r--=-^ ''-.r^'" * ?^-.*^'* b^ i: Iv a fimnla S " ' . Tbus, if tha focal 

-^■zUiJ^': ij=.7"T=-i- i- >n^'pf«nobj«tiTeii !Ln., 10 ^ i - HO. The 

;^=.--' "'T 1.:- — Kirj.;:!^ actappEicsto the sctiom of the micnacope u a 

-ii t;-. ;=: & rrsc^Tr*— ■? whol'f— th»t ii. irilh cvepiece and objective com - 

= li^ Li^EiiiTT" <ai.il, iintd. Wli*n ttb have determined its focal length 

Jri -ii ^■f-j;^ ;=?:"; -*• amilatlv obtain ita magnifying poirer.* 
-■•Sriw'^ a ::T::-i!, ati We hiTe, therefor*, to aicertain the proper mode 

■■1 f " ^ iilj f iSTii;; 1 -yt ileterminini; the food length / of the entile 

■■iKf' j-rri-T= fr:c: —icicflcope, haTing pven tie frical length/' of the 

:■■*;■ lii :;=^k=i^ r-iT-^u cbJeetiTe and this focal lenstb/' of the ejepiece. 
r i;r :■ UKcii^ v~ :lf ti- anal aaatunivtion hitherto hu been that / is 

— . >. *. i^tennioed In nnltiplTinK /' and /' together and 

^^^^^^^^ diviijigby the lengui'of thietube luin., or— 



oMediwiaarbe icrthercfr the back lena than a 
the OK with the Gtb<r- Tht diatancB A betreca 
thaf^ca] plane* af die -tijtctin and erepiaMMill 
be eennai^iBg'LV disiniiheil. and the focal boffli 

p( the wtSeKi^^i :-?m ;=pr««jed. The magnifymg 

Again, lake the aae '.f an objectiTB of. ■aj'. ^is. 
- jd lin. tmsl tenph =s«i with the fame ajviaeiia 

•in.) '"ii nbe. If the diSereuee ^ rtrmarpM 
, .mrtant mj ICcn.. the total focal length voM 

iiy with thai of tie objectiTea, 






:3Z LZSC-TE" .*s 
3 ZLZHEST IS 

CT THz lacao- 
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A ;:^^,:4«op* Qf a fo^ length ,'„Ln. Tould mag- 
:-i li. Lify t- ■> timea. jo that if thiE method of amring at 
=^-: zLs focal length of the microscropa were correct, 
- ' •. m iinid-mlT have to multiply the ' "— 

•--/ tive the total 



*j; by that of the [2m.) ^epiece 

otal muDifying pover (400J, the 

. brus rabebeins'aflumeirta be cotuti 






^i faUaercri thii method liei in Uu fact that the 
t~:e i>>rTDDla ii n^t— 

' -'-I- 

- b;;=ri.* iiitsr.-^betweentheportertorprincipa] 
i-jrsL-C^i -i^t ljecti%-e and the anterior pnn- 
■i.-jLl'j^l^.Vi.'! ■:; thetyepiece, or. aa Profewor 
Atbt 'JiTai '11. 'X.i rational or optical tnbe-len^. 
ii. '.'^^'Tiii^tfb'.tf'T. Vi the mechanical or physcal 

:«.rt.- 

Ti» L'.v.iapi=vi£j Fig., where F' i« the po«tei___ 
'.-.IL. ;^t M t£t ob'ectlTe and F' the anterior 



J\ 



/- 



' =,/. 



tlu potterior f«^ ^anca of th* two objectmi 

[jutaad of cciincidins maf have diHerait poatnosa, 
ererrvaiiaiion prodnring. of conPK, a d^ogsm 
ilna of ^, With the lin. objacAw lla 



itf peitaiioT focal plane maj- be further fromthe 
baii lou CbtcfacT Qp the tabe?, and wa haTea 

„_,_,_i_. . yi^ „^, i„„ the iin. objectiii» 
Jt ^ 1i}in., and a powar of (BO x 10 = } 300. but 
with tba lin. objactiia we ihonld not hart 

to k! 10 = } 100, or a total power in proportion to 
tha powen of tha objeetivea. A might be Sin. 
only imteardof lib., and tha total power wonld be 

.una objeetiTe ii ■ — . 

tenor focsl pUnea of the eyepieeea may be ■! 
: pcant* of the tvba, and we ahall have a 

Aato tha gcnoal duuartei cdtiia variatioDaiu ,^ i: 
may be notad that tha poaitian of ths autmior focal 
plana of the (japieoe £iai not *al7 TSj much m 
the Hargheniaa farm: anlntantial diffeacDce u, 
however, fonnd in thiar«9ectfaetwe«n the Hamaden 
and Huvgfaadan, tha foner haTfng iti anterior 
focal plana at loma diitanea balow tlu field len*. 
and t£a latter ahora it With the objective, how- 
~~ laaX* !■ pCMible. Ita poaterior 
fool plana'aay ba (I) noa diitanoe above tbejait 

itagaoi 



I Bay ba (I) noa diitanoe abo 
Ua obtaetivs: (1} oIom to ^ 
— the obJactiTo; or (3)-^ongh a 



h^iwtba t 

j a Ui iw ol n ., - 

in ng«itfaBOlAapaat«iar focal planets 
witl powm Ugtaer ttan lin.. and ir ■• 
nnh-wlmw* cone to^ lowar powen that 
difference il a 

~ "oaieaaisttepownwiu 

— 'ban with lODg onea. 

of -2in. Kdncea the 10 to 8, but 
with a Bin. tube fram 6 to l—qnita different per- 
centageaoi variation. ... ,. 

Thepraeeea. therafore. of mnltiplrinK together 
the powen of the eyepiace and the objective to 
Dbtaut tha total power of the micnNcope u a 
faUadoni one. aa it anppoaei a conitant tnbe 
length ; whiUt, aa we have eeen, the troe tnbe- 
length varie* with the diflerent objectivea and 

T^deteiniine the power of Oie microaeope fr«i 
the powen of the evepiece and obJectiTB. it ii 
uecesuiT io odditioiL. to know tha position of the 
focal pluiei of each of the latter. How these may 
be readily determined muet be deferred tor a inb- 
leqoent oocaiion- 



<^ 



77 v.al -iU'. (■•i: ■>!jn*i( tiflevepiow. will ijliutrato this moii 

.v» Ttf w-.: As .1 ia the divisor of the fn-ition which leprt - 
-vaiC v.»: ,^1,^ (j,^ (oral lencth. the latter is, of cour* . 
t 1?..^". f.L-^ ;wg«r'jrfm»lleraccJrdtngas.iisimallerorlaT(rer 

Tt.»t \.'.. it varies inverwly as -i : and aa the mipil- 
riM" :'-:»- ;-.:s^ tow-t it invCT*»ly to the focal length, tfc 

r.^iBJf jing p^ww varies directly as A, which - 
-'- *-7 ■.■■'^!- ;:.Jrrtfi;:e "Mi to be » fundatncntal factor f '. 

—!^- '■-■- ■;'- \ve aiu n-/w t*" how it £* that two objectives n 
=-:rMCT :;■-* -h, ••\1DS foe^ length may yet Rive differen; 
■.*,* tijV. !>^1 ' iai::sifrin7p'>wtiT with the fame tube and eye - 
:-^'- '■■■■■'■:' pie-r., "Bv the ditTareut m«t!io.l5 of constructic-t 
„■ -I - s''''I^»il i-r t*"^ Tsikon. the focal pla ne of the on e 
■,3 wiiiSjti.- ' Tl* -i-i""!™'- "MsSncdbr divi iii« UJn. br the (otil 
:,-sii.gmi~'.i--; ieni-,!ii VIVE- th<- !m' IT nrnpHflcaiiVB of anltasg«-"iJ 
at V5i'.B>l-w!j-h > jMitoUil ly an obiertiretoa Ji»- 
i deifjo, '-i -.tn^oll'to. ■■■■■■■ ■■ I ■■ " ■■;■ .nd not frnrn :t- 

L". I ... . ','". - Pit pr-ji'iptl i'~x: limt ers -iie pUnea pas^ini 
, ,rt. ,' .in i«, •iiainA !1.* pjtt on tL- ssK te vLtcii pirillel rm c m- 
e -pk i. .-o:ie«T. ._.. jy _ ,, ttt. . .-.. ja. ._ .i^ i;^, an bron^t to > 



AXCEEHT AHD KOSERH SCIEHCS. 

ClOSTm'nTGhiaCv-'urBe of lectmea to j uveniks 
(sec p. 3S;) Prof. Dewar, F.R.S., said they 
had now icachej the epoch of the Greek philon- 
)dier«. Tbey were in tee front rank of the intellec- 
tual teachers of mankind, in^uiiitive and aento 
learcheni aftir truth, deep ihmkera, nod earnest 
students. Tbeii i at was ingenious and profonnd 
specuiatioa irhTt^ thev extended into the most 
intricataregiongof mctipbysics. But uotwitbstand- 
ing theii excellent math^niitical truininfi thejdid 
not seem to hire been at home in de'critiing matter 
and itudyinn physical jircblems. From Qie verf 
earlieet a^B the d^E: trine that thewcrld of visitas 
things ii made up of tbe four element*, earth, air. 
fire, and water, wa? c-irrent. Ji'o aooner, however. 
did Greek p:,-.lo!i>j.hy bogiu to gtupple with the 
questiou than attempts were made to limplifj the 
eiplaaaxian. .Vb?u: :i.t-. ^-X) Thales taught that 
water was the prini<nl'al element, in opposition to 
whom Heiaclituf h-:lil that it was fire, and othen 






I earth. The eurrent idea ol 



— .- was built up of in£nitelT 

snuiH particles, all li --moiieaeovs and endoed wita 
mstion. It was thif n«ee»itv of motion that led 
H'^rocUtus to make fire (he pnmirv clement. The 
daces of atnoi in tbs void was iAustT:Lt(^d on the 
>cr«<>n. In a general way the notion of the four 
#itm;ats held its croand dorinc -' cputuiiea. 
Atirtotle intiodaced a fifth element — attUS, 
as a vchrele for the tiausmi-uoo of U^ 
KnODg the heaveclv bodies. The tOnik 

I 
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|>hilcK;rhers ware uot great at Biperimeal- 
mg. ±:vfn the latiious DipcrimoBt o! Art^hj- 
nleiks for ti'stiug tho purity of the cold used in 
makiii); tlie Siciliuu liiiig'd crown belonged to 
phj-siCB rnthEc thnu to ohemislry. Between Arehi- 
modes nail t1ie b^prinuiii; of our enii a real hyem- 
metor wna doviutl, but the iuTEntionmu lost Lalnre 
Pliny wrote, ainca lio iiuvcr mcutionad it, aud it 
irasiiat Tii-iuvoutcd until ubaat l.iiiji) yeun aftac- 
muds. TliG liijmau eniperor DiaciBtiun ordered all 
writiufia on aluheniy touuj iu Egypt, iaoluiiing 
tboK lu tho gr«at Aluundiian library, to be burnt, 
leat by It resort to thu occtilt science tho E;;yptiaD5 
should ^w too rich and should rebel ogaiuit him. 
Meanwhile, tho great disco ri^cy of the famous (jrcclc 
fire not so Virry long aftern-arJs proved that tho 
knonIei!'>e of chcmiiinl sciunc^ had by aa mania 
tcliollydjeil out. Tho lecturer aaid it waa piobably 
a mixture of potrolcum wilh iiulphur and nitre — in 
fopf, n rude sort o( KUii])owJeir. To the (rreut 
delight uf the yuuug folks, he extemporised a bind 
ot BuupowdET, which oxpl'iilfd in quite orthodox 
atylB. Uoiaiog down to tho Mihammodim conquest 
of Ej^t. he showed the survival of the chemical 
traditiou in tho Arabic Tccord). lieprescntatioaa 
of the npiamtus used by tha alcheinists, thoir 
retorts, crucibles, aud alcmbiim, taken fnim theso 
auQmritatiTQBOucces, were reproduced on the screen. 
Tho Tcssela were mostly Ihnsu employed in tho im- 
poiiont process of diblilhition. In eiplaintng this 
ptQcesa, It was demonstrated by n beautiful expsri- 
mont, hoiv Kroatly cbullitiou is hastaoed if thu 

of a single, tiny crystal in a saliua Bolutiou brought 
about, almost in^tuutaueously, the dyatalUaatiou 



USFEULAND SCIENTIFIC HOIKS- 



The Uanufnoture of BnttoDB.— It ia acurioua 
fact that although the bu-tou trade of New York 
LI estimated at from 8,(|.);i.(W0doLi. to lU,00(l,OliO 
Hoh. per onnnm at thu Americaa rate of wagos, 
many of the imported buttous could not be put 
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ly employed. The children get 
from JUo. to 40o., and men from 
buttons aro almost excluBivclj 
a-Viunna prodnot: but shirt buttoua ore ctiiefly 
mado iu Birraiugham, which is also the aoat of thi 
metal button tnuiu. But the moat eitiuaire of oL 
tho button manutactcirius is that of tho Parisian 
andBarliu uovolties. iuoucmanufaoturingvillagt 
iioar Paris, containing from 5,009 to 6,01)0 mhahit- 
anti, all tho wotldng pooplo are engaged iu making 
aerate buttius, whiiih, eron with 3(1 per ceu' ' ' 

added to tha cost, aell, when imported iuto Ai , 

at abjut 31c. per groat gross. It is stated that the 
iruit^rial alone could not be pcoduoed in tha states 
fur double that amauut. Yet irhilo Americi 
mauufactuters mako no attempt to compote wi._ 
Europeau produoeri employing hand processes, they 
eacol iu mifcing h.uc, composition, bKiM. irory, 
and !;oId buttoni by machinery, aul are able to ex- 
p trt couiiidurablu quautitiea uf thesa gr>ods. Foi 
esimpla, iu ProviJuuce, Rlmdo Island, b1oov< 
buttoua and jewollery buttous are largely manu- 
factured for Bxpirtatiju. 

LonreTity In tha United atntaa.— A furthei 
volume in cotmcctiou with tho tenth census of th( 
United States has judt been published. It gives 
Biiiiarately and distinctly for every State the popu- 
lation from ono year and under, to every lUU years 
OUd over. By biting in Bach Stato tho numbur of 
tha very ugod, tliat U tit those from 90 to ICU yi 
aud upwards, and Huliughow many times itisc 
taiuciliQ the total jiopuliitiuu, tha iuterisstiiig result 
obtained is, that tho pruportiou o( thu very aged U 
Oil total pogjalatiua U grua'.est in tbo Soutben 
States. Louisiaui .stands at thu head of tho list ii 
rog^ tu eitidonliuary cases of longevity, Uissis- 
sippi cuioed accaad, aud Alabama tUnl. The resi 
Of tho atilej comoin thu following order:— Sjuth 
Carolina, t"loridu,lijorgLi,XorthOarolina,Vi[>;iiiia, 
li^nneuee. Texas. Arkansas, KButncky. riiitriet of 
Colunil>ia,M;iryl(in!!, California, llebiwaro, Sevada, 
Colorado, West Virginia, Missouri, Vermont, New 
Hampshire, Ohio, Ithode IsLuid, Indiana, Now 
York, Michigan, Pciuisflvania, Massadhu.4ctl:<, 
Wi«OBUU,Nuvr Jersey, Mumesoti, Illinois, Oregiu, 
K.msai, Miiiuo, C.niiectioiit, Iowa, and Kebra^ka. 
IE is demnuB^te J, for eximplc, from tha tables that 
tnuTO ara proportionally to tha total population, 
miie timcJi inoru of tha h^o o( IIW yean m Alabama 
than in New Yuit, and l.i times moro thV,. iq 

iMiEnEsnvii trials were made but month— Do- 
ccmber— by thu telegiiph eugiuoera to the Uarman 
Qovcmmcat in (uhsiitriting a Siomena and Halika 
dynamo- electric mac'.iino for voltaic l>atterie«. 
From thu 4th to 7lh lk-.:i:m'lwr inclusive the current 
was sent simultaneously through from f onrtoan to 
eighlaen lines with eiculleut results. Very powerful 
batteries had before been leiiuired. 



had occurred of one of their m^nibncf, whn duriu); 

almoet the whole of bis life hail bji 

highest osti^em and rnspact by all 



to which ho had atCaioed, but. uovarlheleja, .. 
always painful when at length the timu at partiuj 
camo. and both as a society aud osiudiviilujls, li'i w ' - 
surotliBv roust Jeoply regret tho tcniaval of one will 
they had always huld iu nuch rotpuct. It w.i< by 
uufortuuate coiiicideuce that it fell to his lot 
annouuce tu the same meeting the dmth of A 
Powell's most distinguished rival in Ameiici— > 
It. B. Tolles, of liostou— whoLululauilouesomu 
for the improvement of objeotivBB. Poacu b,- . 
both of them: with the hiadliestfeelingsuf syiajiitby 
towards thuip rospoctivo tamiliiM 'if uvery "" ■ 
of the society. 

Mi. Crisp exhibited Mr. H. P. AylvranVfl 
scope, havmg a swiugiug tailpiece rotatli 
plctBly round tho ata^, so tin*, the rair 
sub-stage could be set m any re([uired a£im 

Mr. Crisp also exhibited (1) a miciniicipo by Mr. 
A. UcLireu, which waa madu to rotate upoa t' 
horseshoe foot, so aa to secnru greater stability 
the inetrument when tho body WOH iuclinnd at in 
cousiderablo angle ; i^i) a microscope by F. V 
.Schieck, with a number of objects imierled iu tl 
circumfemuce of a revolving drum, no that eavh 
could he passed iu turn beneath the otijuct^vu. 
translation of tho invjutor's descriptiou ^f the 

ing, and his chiun to absoluto origiuatity idiowu t.i 
bo orroaeoua by the ezhibitiou of II arris' n micro- 
scopa, obviously of coujiderablea^e, iu which tht 
same idea had been carried out. 



SCIENTIFIC NEWS. 



H. Wnlmsley's photo -mtcrograpbi wore 
• ■ ■ ;h in particular ^of M.iUor' 



Mr. ^. . __. . 

exhibilsd, two of whici 
diatoms) were chuactf 
very excellent ex^implos of pliotii-mioiography. 

Mr. W. M. B.tle's note an Mounting io Olyceriua 
was road. 

J. H. Fl.igiirj taptr " Ou R.'searcliej i 
Lure of tho CcU-walls of Uiutoma"' 
brouglit before the mdeting by Mr. J. Miiyall, 

;y remarks , said tkit it I 



leu^pj tl 



Dad was 






of diatoms, aud be waa requested by Mr, Crisp 
institute inquiries with the view of brining the 
method bef oro tho S iciety. He subjequently found 
that this work was beiug done by Dr. Fliigel, of 
Holstcin, wh'i, there appeared no reason to doubt, 
was not only a, skdled aud competent observer, bn' 
that he iioasBssud every kind of appliauce for mik. 
ing careful ot>servatious. Hiving ascertained this, 
the next tiling was to obtain specimyns of a-'-' 
sections of diatoms, without wiiich it wa^. __ 
L:oursii, uot possiblu t>> form any aatisfactory judg- 

persuading II:. Srhnider. uow reeideut iu 
Loudou, to write tn Dr. Fingel iiyin the aubjoct, 
iu the result tbi-y bad loceived n very 
elaborate paper, amcoinpaniad by u du/eu slides and 
" number of photographs uud drjwiug'i iu i"" 
atiuu, A careful exaiuiuation ot the slides shi 

that Dr. I'liigul wo^ thoroughly famili.Li witi 

liuest procesoL-s of mouutiug, aud with all that hod 

ifiuo hr Mi^lbM'. due of the slides wan ex 
hibited iu the room auder u ./..in. objiJtivc by Mi 
Powell. It was a suction of I.;.'. . f!..i.,- _f.i' •!,■; aui 
ictUeuce of tliu siiecimiiu gavu rirte to the im 
ion that somelhiug eveu mure diSictilt thsu 
this could bu ueoo<:iiili>JieiL Ammigrit the otluir 
' ncna sent were Bomi.< verycleau cut tccliima, 
giving an exceptionally clear image. It Was stutod 
by Dr. Flijgel that aa nmuy aa 171 traubvarsu 
lections had boon maile of one diatom, all of which 
:onld be plainly identified as belonging to thu aatai 
diatom Mr. Mayall said that ha could uot pledga 
himself as to the corrcctnois or uthurwise uf the 
iDry sat up by the author of tlic papct, as the 
subject was not one which he had niaduliis own, 
although be hzid taken aoiuu paiua to triinslate 
the paper for publication in tuu Jmiri.-i! of the 
Socioty. 

Mr. MajaU tlien r.-ad an iibsti.iet of the pripsr 
1 the meeting, and Iho subjcet wa<< discussed by 
[r. (Jurtics, Mr. Crisp, aud oUier KuUows, 
The Chairman, iu pcupaung a vote of tliauks Vj 
Dr. Fliigul for his i>ik|.H.'r, said thikt be w.n sura the 
Society would fcul doubly indebtml to Mr. Mayall 
for tha exertions which he ]i^ moda to procure the 
paper, and also for tho ttou\]le bo had taken in tho 
matter of iti trsosMiMi. 



THi-: di ;,th is announced of Mr. C. vf. jferri- 
litli. t'.U.ri., at IJriHl'U'n. Int v-yi:. The 
di'i'i^'iiLtJ iruntlemaii w.ia woU kiiiiwn aa an rtctive 
mi'mij> r uf th-' inititiiu- of ^'r[val Archit.:cl« (ha 
wuauti" lit ihij hunur.lry u--hjclat,!:ij, and luan 
itiilhui'ityuii wiivi:-innti>iii, Ihii !i.;:i^jiuif i|iiUitiBi 
'II ihiiH, ituil ihu re;daLaIu^: of nir li'i Tir-ijactilM. 
IXu W.1S lior-j in H27. and u-.u uk-^to<l a l^tUcw 

lu an intcroittin^ lecture on thp nxkimAa, ds- 
liv-n.-Jby Dr. \lm at tli.j I.uniba Inilitiitan 
1,-1*: v.-cuk, tbu lui:tiu-i-r ux^ii\yiirt the LcUuf thiit 
Ihi'V werf ori^'ililiy »n A->i,it:i: r,iti-, wlix^rouod 
Irmn .Silwiia iiy lluhring'a rifriiU. Thiiy upcak, 
with aiijhl diaIei:tiiMl variation, ono Imgingi- 
IniiU Ij'iiirj.lrjr lo Ai.iafci : nro iiliy«fally very 
' - ■ ■- — ' — ■ ■ ' •■■ ■ il,i;ir uhii- 



Jiyu. -a::-] ■. In - ■■■ ati-l fii-Klul. Thu 

l;.'hriiiu-'- ■ I .. -■ -■ l'llIirL''ind the 

ahuFLu^l ."..;. liiL, ; tlf li.Mvii.'.-t weighed 
1!).11|.., 111.- ligluint iLi.iib. Tho ny..s huve % 
lol-l '.if akin iii'rjjs thu i-iiiiir n-iglu, jf tving Ihe 
tti:inti;ri;uir-i ii caRt whii'Ii t» hII but [wsrlouUr 
fiinLV!. Aq EAkiino'll mn.tl la oftiEU iiK muiih a» 
'•Iti. of iie^il iir l^tb. uf llsh, wllilu Ulc i-ln jliiim 
i>i iii.-iJ<< ,'ilmiR.t whiilly uf thu skin uf tlui iuib- 
dmr. The dwellings l^o^lll!t of attune ami mnil 
kriuU^. Wooden hiiis, and anow hoiuji, aoconling 
tuloiailjtv. ami :uv gonoriUy vury mug :i.nd com- 
fortable. 

It U st:it(.-: tliat lie. N. .b K-.akoly. of Ou 
olwiin-alor)', (l-liyallu, llunifjry, will ■aucood 
11. UouK-tau as diructot of the Brussels ObsorvK- 

b'nim an analyais of u a.uiiplo of water UUceK 
from tbtfiimiiua wi'lliitMuci-a, Ktinwniui Iligar'i 
orthu/cRuemwull, Ur. C. \V. HuitunfpvetllM 
[I'llowin^ rallii.'r oxlraordimu'y Qguna : — folal. 
Milid muter piT gallon, liH'l ;;r.iins; cMorilu, 
7->'J gvaina; n'Ltroi{on(aBiiitKitus.', lIl'TS^nuBa; 
iiili'u^'n (lis iiiiriLus '09 (jiraiit: amnt'mtu -S5B 
grain, Nn albuminoid iimui'jnui waa found, pnr- 
bablyduo, Kij-aMr. iluatiin. to lliu r-oinplution of 
th" putrefaclivu iirowias. Thu fu-arlul naturs dI 
tliis ■' holy wutar," which iii uicl mn inodioinu, 
"'iin bu'judfp-d bv conipiirin^ thii f<)lluwiiw 
igures, which an tiiosu obt>iin>.<l Inaa an UMlyHb 
of l,'>ndon wiitcr tinjipliud by tho Tliameii oom- 
panii'S : Total aolitt matter pi-r gallon, l!l ^;rainH ; 
chlorine, I'ii (^lin; aitro^u fas nitratos), -18 
grain; iLmmuiiia, '001 grain; albuminoid un- 
-UOI grain. 

anection with thu Turin Kxhibitirnt the' 
ItiLlian Uuvumment have olloruil a \m/e of £1011 
(10,(100 lire] to anyone who aluUl pcrfcnt tbe 
moat UBi-ful anil pmetical syalum of gr'nerating 
and tniQunitling ulectrical vaen;y. 
An cKpcrimiint with Ihu uluctric li^ht in 1ioi»f> 
ii'd on one o( the truiuH ol Ih.- >lcLru|iulibui 
iatrict ll'iilwjy. A ^tmuiiK dynama ariit a 
Wiibln-i I'li^iiiu uru jibiCL'd iu a va:i, Hticim b^ng 
niihfll in a, eavill bniler ;ilso pbiccd in thi> van. 
Siuiuld thia !.<-ntutivc triul ^irovo KiliKfai'lory, the 
Wtlhiui engine aiul thu liyiuiiau will bu pUtmd 
Ihu Ixiil'T of n-hidi witlliupply 



The 
S ,Sw:i 
It -il or 



1 20- 



»h<>rt ui 



nm.[« 
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l1l^'iII;loasvcrDliu tnu t-iiini wurkiiigGO 
, :t. the iiuinbct rLiguircd fur ouu of Uw 
onli[inry li'iina. 

Mr. Ilamutt hits had hi" Ai-stom ot diitribuUdn 

Work ITI thi' iiHici-s uf 'Mr. Sii:ii{n<di]lii at 

l^nld!ne^tIJn Stiition. Ut: li.is invonlud lui Inx- 

liwvoil'ucciunubilor, w!i;rli in utitcj tu be 

.p'liioi' lo anything known, tor Uiu lu« ul 

irrciit in orJiUiiry work is. '-Icsi'i Ihan 10 jiei 

nt." Ilach biitlury for iiiu in train Ii|{htiqg 

•■■lanrui 2'iin. by Tin. by Tiin. ; it i» providod. 

will) f^itplntijn, li> whiclt uii'.lus thu cuniu9Cti(nil 

- nnuh< whan the Itiltury is stingily nuc into 

Ili<>n. lino l>,illiTy will, H is xlutcJ, miina 

1 3 1 J-c:iiiiIl'' Su-im lamp from 10 lo 2<) h-mim 

—nithia- .'I widi; margin. Tki' syatcm hjia bnoo 

tder Iriiil at J'aildinKtan fur thret' moulhy, and 

!Kt:d tu h-ivu w^irked aalintictorily. 

Thrre U s di'fii-it of a,b.iiit i'i.ndO in the 

i,iii<;(M of ih'.i lutu Vivniw lili.H.'!ric:il Kiliilri- 

Mr. Ihird, oE tho I.'.S. Vhh Cimm^-^wTs' 
: xia<,!. Ali'titnii"-, yivea an u.i-nun^ "f tui: sut- 
L-9BS attending hit eiuluavoura to ua^ sn incu- 
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a III I ■< I '« It II 1 1 II iiii II 1^ lin Ml 'III nil III I'l nvii II II will III 
\\\Mi liPitr.-iit 1*1 II i-iit nul piilf^ III liiii ili'iMi Hi'ii 
. 1)^ i.ii, •ihiillti-i tiiniji II |iiil Ml, mill Unit 1)i>in|{ 
K. !«( I'll t«i>:iii| inilii iilim )i\ it.i iniitiilinii l.hiil Llio 
\\w )ini|i .il fill- 1>i<tliiiit 11 iMiiiiiiip, iill riK^it. 

t i(': P>||\ h.ti, i( in hliilinl, iiili'iMlii(-i>il II iiiiw 
^luif:•' xiHU.il mill )ii>liii inilirtiliit-, with liii* \ irw 
«v| )Mt'^i'itliiu; r-illiiiKii'i III Hivi. Till' iiiiliraloi 
««\UiI>M« \^^\ 111 Ki«rii tl.iii'ii t>t' finm (i<n III JifliMii 
iiOiiMi«|\ ilni:ilii-ii, :ii I'lMiliii^ In thn iiiinilinii of tin' 




form }iittiu rn(u]«'r If any }iaTe, it woold be in- ; 
L< n-»tifi(c Uf h«VH iiitm fiubluhed. Ou the ZCfth I . 
Huw it ; I thought it ah'/at 'ii' in length. The i 
fiiKtit wiM miJity, ilu'1 the comet miut hare been ! 
vfry briKht V/ have )j*ivti m^u n> well. I estimated i 
ill 111! oiM:ra-j(1a*A the t .»tal light of the head to 
i!<iii>fcl [^ i-yK">t but it wan f^erhaps brighter. 

O. Maitland Baird OemmllL 



patent forthe arrangement could oidybeTiI 
for a particular oombinatioii of pazta, atnoi 
deode^Li xetpeot to the BcU telephone, and a 
combination of paxU ia sittcepttble «.•© ■ 
Taziationa that a patent woul-i be pncticaUy 



8ATUBN. 



Tix-i M«-liiti'!«h. t'f SI Aiiiiv««\«>, will iii.iki* :i 
^o\'.»^.M p.'i'.i'itiijil r\« niMcii.i t»i llii« ti'^twliii^ 
};i\';;^.i> .^ll (V„ Wsl \.\\\s\ nf >i-titlaliil. U'lwoi'U 
\Kuii.r n\u\ r«ii^iik. tiniuii; \\\o \\v\{ m\ 
iv.i i.th^. l.-v '.V,«- ]Mnis*M' of ni:ikini( roi*t;iin in* 
^«^»:-.k.«t'.«'^.> w.to tho (ia»»inii i;i\>unii.<«, thoir 
\nV. O'tur.l^ huni *uvi»;:n»i»iiiiN. l^^l\lilva l>\ tlio 



|'J22I!). J Dr. KiTCiiKNF.h lued some such powers 
AN W. (;. (rurlny iiiuiitious (letter Z-JlOfJ), and he 
i-iiiiiiii(!]its :— " Such powers are very useful for 
nliowiiiK the usclcssuess of auv such enormous 
iiiuKiiiilom." Allow mo to ask whether Mr. Gurley 
IN mini of till) Olid 4 diameters in his highest power, 
iiiid if ho will tell us how to ilistinguish or measure 
thiMlifTorenro betwixt l.'iOO diameters and l.^Mi? 
iNiiiittlin hittiir a hoax 'r The drawing by Trou- 
viildt is wuU kiuiwu to bo the utmost the Washington 
t<ihtHCO)m would sliow, yet here is a 0]iii. equalling 
it ill ovury ruBjwct, luid I should say surpassing it 
in Homo. Sdwla Holmes. 



I 
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^^»*^»^*^^' '*■■••« «> ^ -Ji >* 4'^w** %r it* y-^ii At fk.¥Wk^.] 

iaff.>) **>■. V"r,^>w >..; \j.» r. .«• ^..» ti*: r.s in t>.i» 
«»;<• >-*-i ,. «. . * < ^.J^•>.•^ .» V.vr f .."^ % •,vrK*.; r*.*T 

«<>«« -.>.;>u>' !.,•■* .V tr.-«v :?.wn «^a: *«rT» K>iy .'..^♦.. 
*> . x\- .V ,x\ >•?..• ■7f:.:r',c r,- a* 

^•* •■ .,. . . :... ■.'•;. • j*> M;.?>..,'Jk .'.^ 

,■*.-. :■ 1. : .. ■. *v, , ..' .."a.. jt> "^ ..-.. t^.-f 
• .-.-^ ■v'vv ■- ... k >i .. 

».'^'-^ ■- :»v '.■ .'V ^,:-. .:.->»■. ..rsK'^iJs *.=■- V iv. 
■».-.:>. . >»■ . ■ v .^ ..: .:o^ u."r--C:fC:" ■ -liTa^..-^- 

*■■'• i .■■ T r ■ .. -.:.- ;.r»» - 

■.>■>-■■» . :> ■-..-:^ 1 .J.- : c t:;_.-^ 

-ir.'** ..*-.■ . ..-■'.: .\. ; » Tir.v. -. U' 

.:■ .......JN-. ,. :'^ • .- ": : .:»cv; \ *-'.::*?-• 

* -' ' "^ ■^■.:v> w .■>J-;^.--..■ . .:t i» 

»■' : -* ^ • ..:.•-■ « :. : Ia-i" j.n.-»=w'~-\ ^ 

• . ^ - - ^ " ■ •■- 

• ** ?» 'I" %" ,.■■•- ^ • ■ — ^ - ■ i^ 



A PHOTOQRAPH OF COMET PONS- 

BB00K8. 

[ 'J'J'J'Jd. ] — W K iMig to inform you that on December 
'Jith wii BuccoiKlud in photographing comet Pons- 
ItntokN. Tlio exposure was 53 minutes. The comet 
oomos out on the plate as a circular haze, without 
any tmcr of a tail. The star magnitude is about 
otiuiil ti) ) (^mma) Cygui. The comet at the time 
wasui'ar < ^K|Niilou} Cygui, and was inferior to that 
Htnr noiMnliiig to an e^e estimate. On the plate, 
liowowr, tlio brightiioss is verj' considerably greater. 
A hoavv dow was falling, and the lenses were badly 
iMVonul. T. E. Espin. 

Tho i^bjH^rrator^' of the Liverpool Astronomical 
SvK'itfty. West Kirby, Jan. 1, 1SS4. 

AFTEB-GLOW. 

j-J'JJl.l-SoMK 2*2 or 23 years ago» whilst in 
Cornwall. I v^b^ervod some beautiful colour effects 
in the elouLlii at « unrise during several successive 
upriiif: moruii)^. The clouds appeared to form 
sinvral lilies ot divorselv -tinted strata— some red, 
j^^mo orawjro, some gi^lJeu yellow, some purple ; 
whiis: Wtweou these »treakji of blue skj- could be 
>e<Mi which wonievi to mc rge into a decided green 
t .lit wlu n- tlioy :ouchc J tlio ^rolden or orange clouds. I 
1 linvo i;,>: Hvu auy Ovjual to those since that date. 

Oalvanoplaat. 




less, I send yon for pnUiea&on a sketch of 
arrangements, with sack a fnll iWrnpoon as i 
enable any amitenr to make Aem. The sketd 
switch-board, as I send it, is the actual i 



A CHEAP I.AKTEBN FOB GELATINE 

PLATES. ! 

r:.--/ — Tiiy i.\>*: of this lantern is nothing at 
«".;. :Vr oviry scsAU'ur who prsotises photography 
V. AS : r.:* u*.s:«- r-il* ivxiuired— v^. , a jrreen gUis bottle 
A'...' .; :Ar.-.*."^': c: wr.:t«' eirthenwAre large enough 
;.' *,;■.:". :: ot t:.? Ix t:!.* beins: pUoev: within it. Xext 
» .;: .e :>.? K::,*r:: *iA:f of ;te bottle, by first hold- 
■.;u :'..«■ 'v::'.; .^ver j vaudle. and then pl un tri i ig it 
;:.L' vv'.vi wartr . th-* wii: esiaKish a crack which 
-.* ■.^i r."-v.i Cw N::::^ with a revi-hct p:kcr. thus 



ri^9 




•\r-.-w:. ti..*-vrr..-i:x.i*:: w-.ii. Er-uwivi .r 
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SuiicJt -BoarfL^Tsike a piece of mahogany 8 by 4 
b^' 1. i^laue It up and yamlBh it. Ou thu tcip, at a 
distance of \ of an inch from tho top, fix boven 
terminals Hu. apart; these aro numbed in the 
sketch 1, 2, 3, 4, ;% G, 7, and aro for tho following 
connections : 1 2 3 are connected together by tho 
brass plate as shown ; 1 is connected to the return 
line or earth wire ; 2 to the zinc pole of the battery ; 
8 and 4 to the bc!l wires; 6 to the carbon polo of 
tho firf>t coll ; G to the carbon pole of the last cell ; 
and 7 to the line wire. P is a strip of brass with 
the knob K at the lower end ; it is secured by two 
screws at the upj)cr end, and is then bent upwards 
so as to i)rcss against the bridge 1), which is a strip 
of brass bt:cured by the screws at each end, eadi of 
which screws passes through a piece of brass tubo 
which keeps the plate 6 about ^iu. from the board. 
The piece r is connected by a wire underneath the 
board (all the connections are made underneath), 
with the terminal screw 7. Underthe knob K is a 
screw with a flattened head, which isconnected with 
terminal screw G : this constitutes the ringing key. 
H is a piece of ^in. brass rod with the hook at the 
bottom, and tlie round brass disc D about ^Ln. in 
diameter, soldered about ^in. from the upper end ; 
this rod work.s freely up and down through the two 
pieces cz angle brass A A. S is a spiiul spring of 
orass wire which, when tho telephone is taken off 
the hook, causes this rod to rise, and the disc D 
then presses the thin piece of hammer-hardened 
brass C against the upper an^lo brass A. In order 
to insure a good contact this strip of brass G is 
slightly canted at the end so as to give two rubbing 
contact!), one against tho disc D and tho other 
against the upper angle brass A. When the tele- 
phone is ou the hook the disc I) rests on the piece 
of brass K. which acts as a contact and as a stop. The 
total ])lay allowed to D is about i^.^iu. ; the lower 
angle brass A is connected with the bridge B ; tho 
piece of brass K is connected with the tormiual 4 ; 
and the thin piece of brass C with the up|>er hinge. 
T and T' are urass screws to which the flexible wires 
of the telej^lionc receiver are attached ; T is con- 
nected with terminal 5, and T^ with the lower 
hinge. M is merely a piece of mahogany to which 
the jtiecoi C and K are attached. 

"W e now require a square frame of ^in. mahogany, 
4in. square in outaide measurement, and IJin. deep ; 
apertures are cut in the bottom side of this to 
allow the rod H and the ringing key P to move 
freely. This case is attached totiio hinges marked, 
and with u face piece of pine about ^iu. thick, 
boxes up tho whole of the apparatus, leaving on y 
2iu. of the bo.trd at tho top, and the same at the 
bottom unoorered : a small plate of brass is screwed 
to this b:x opposite to the hinges, and one screw 
into the switch -board prevents the box from being 
opened. 

To th? centre of this ])iece of pine tho micro - 
phou*' tz:insmitter shown in Fig. 2 is attached. 

This microphone is thus constructed: — Take a 

{>iece of pine about i*;, in. thick, Jin. wide, and l|iu. 
on^:, remove i>art of one edge so as to leave a 
projection as shown, and about |\[in. deep and i't,in. 
square, by which it iB attached to the centre of the 
pme face of the box ; put a sawcut down through 
it to within about jin. from the bottom. Take two 
pieces of I'm, carbon rod Uin. long, £ E, and cut a 
recess iji the middle of cacli half-way through, and 
a little inore than ^'giu. wide ; drill a small hole in 
the middle of each recess ; bend a narrow piece of 
very thin sheet brass over the top of oat:h arm or 
leg of the piece of pine ; solder a wire to each 
piece of brass, and then secure the carbons by 
screws to the piece of piue as shown in £ £. 
These j[)ieces of carbon sliould be puullel, level, 
and a little less than ^in. apart ; the wire from one 
carbon is taken to the top hinge, and from the other 
to the bottom hinge. I find that some of the car- 
bon rods now sold have a coating of glaze, which 
id almost a non-conductor. I therexoro always 
remove this witli emery paper. This piece of pine 
with the carbons attached is now screwed to the 
centre of tho pine cover of the box, and care must 
be taken that it does not touch anywhere else, and 
ia not touched by auj'tliing. The microphone is com- 
pleted by making two small conical pieces of carbon 
as shown, X, with a small hole in the centre of each ; 
a lucifer match or other small piece of light wood is 
then filed or sand-papered down until it is as small 
as a knitting-needle, and will just go into the holes 
in the carbon cones. In one carbon cone I put a 
piece of this wood about ^in. long, and in the other 
carbon cone a piece about jtn. long, and round the 
bottom of each of these pieces of wood I i)uta 
small ring of lead wire, they are then put iu position 
ou the carbon rods, and appear as shown in Fi^. 2, 
end \iew^ where E is one of tho horizontal pieces 
of carbon rod, and N N the carbon cones : they 
should oscillate freely. I cut these carbon cones 
from Vir rod. 

I have long been of opinion that the hard carbon 
microphone works by make-and-break at com- 
pletely as the Morse tapping key, and that the 
suggestions as to minute arcs, &c., were un- 
warranted by facts. I have also nitiafied myself 
that the Bell telephone or my clear-sneaking tele- 
phone, and certainly the latter, will repodnee 
human speech when actuated by an intennittent 



current, or current of sudden impuUt s, uud that the 
idea that what Bell tle.wribes ns an undulatoiy 
current is essential to the reproduction of humaii 
speech, is altogether untenable. I wanted togtt 
rid of the spaik so often teen in the microphone 
when a strong battery is usmil, au«l which has been 
the subject of so much learned writing. I believed 
that this spark was merely due to the well known 
" extra current," and I determined to try the plan 
that has for very many years been iu use for 
getting rid of the spark at the contacts of electric 
clocks and other apparatus. I therefore made a 
resistance con of 54ft. or ooft. of No. 3r. B.W. 
G. Crerman-silver silk -covered wire, wliich gives a 
resistance of a little more than K^U ohms. 1 con- 
nected the ends of this resistance coil to the two 
hinges ; no spark is perceptible, and the articula- 
tion with my clear- speaking telephone as a re- 
ceiver ^ is as nearly pezfect as anything I have met 
with m the telephone line. This coil is fastened 
inside the case above the hinges by a small screw. 

I do not advise the use of induction coils with 
transmitters, and the above -described switch -boanl 
must be altered and made more complicated if they 
arc used ; but the arrangement is suited for any good 
receiver. In connecting up two stations, it will, of 
course, be remembered that the battery connections 
at one station must be reversed ; that is, the carbon 
wire attached where I have directed the zinc wire 
to be attached, and the zinc wire attached where I 
have directed the carbon. 

For battery power, I find that the batter}' re- 
quired to ring a fairly good, ordinary boll works 
tnis arrangement well : tlius if two lieclanche cells 
ring the ordinary bell nicely, then put ouo Le- 
clanche cell at each end of the line in circuit with 
the telephone ; if three Lcclanche cells are required 
to ring the bell, then put two cells at one end of 
the line, and one cell at the other end in circuit 
vrith the telephone. 

I have onutted to mention that outside the pine 
cover to which the microphone transmitter is fixed, 
I screw by its four comers a ])iece of cork 3^ in. 
square and about {in. thick, with a ^iu. ifole 
punched out of the centre. This damps all tho 
sound vibrations, except where they are alone re- 
quired, that is, in the centre where the microphone 
IS attached, and is a great improvement. 

A Koyal Academician, on seeing this apparatus, 
might perhaps declare that it was *' entirely devoid 
of aJl arastic merit." An ornamental and costly affair 
it has not been my object to produce : simplicity 
and efficiency I have alone had in view, and I be- 
lieve that any one, amateur or professional, who 
may try this arrangement will eay that I have fully 
succeeded ; whilst a.'i to cost, this switch -board and 
transmitter can b ; made and !>old with a fair trade 
profit for about fifteen shillius^s. 

H. B. T. Strangways. 

5, Pump-court. Temple, E.C. 
Jan. 1st, 1»S4. 

BOAT-DETACHING COKTBIVAKCE. 

[22224.]— The object of the boat -detaching con- 
trivance about to be described is to provide a 
sim])ler and less expensive one than any now in 
use— one which is next to impossible to put out of 
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order, not liable to be bent, rusted, frozen, or 
chokcMl with dirt ; it will even bear to be jumj)ed 
ou by a heavy seaman iu liis boots. It is certainly 
not self-acting, but the practised eye of an average 
seaman can be depended on to let go a rope at the 
ri^ttime. 
It simply consists of a cleat ▲ bolted in the middle 



of the boat to the kelson or bottom board in which 
a mast may be stepped. Tlie cleat is made double 
Icffged where it is Dolted down to the keUon. a 
hole D being made between the two legs, and is 
shown in la^r size under the section of the boat. 
The tail ropes B B spliced or otherwise joined ta 
the eyes of the blocks C C, through which the falls 
from the davits are rove, are contmued throueh the 
rinffs of the ring bolts (to whicli the blocks are 
oxtunaril}' hooked) aud from thence brought, both 
of them," to the same side of \hR hole in the cleat, 
thi-ough which thoy are both passed. The two 
ropes are thcu slightly twisted round each other, 
and in their twisted state are passed sufficiently 
round the arms of tho cleat to hold the weight of 
the boat. The free ends of the two twisted ropes, 
made as short as possible, are to be tied together 
with as weak a piece of twine as will hold them 
twisted, and may bo hooked by the twine to any 
convenient place so as to keep tne ropes constantly 
belayed. In this twisted state it will be easily seen 
that one end of the rope cannot be drawn out 
without the other. 

When tiie boat is ready lowered for casting off, 
the sailor first slips tho ends of the rope off the 
hook and holds them in his hand, either cutting the 
twine or not, it does not matter ; at the proper 
moment he lets go the ends of the ropes, having, 
as over>' sailor Imows how, j ust left enough turns 
of the roi)es round the cleat to hold in his hand the 
weight of the boat. The twisted ropes run out at 
tlie same time as the boat falls instantly with the 
sea ; if there is only a pull on one end of the boat, 
still both ropes run out and aro freed at the same 
time. Either a few slats con be nailed up and 
down under the seats to confine the escaping ends 
of the ropes, or two short spouts may bd made for 
the purpose. 

The secret of the efficiency of tho contrivance 
consists in just twisting tlie two ropes round each 
other sufliciently to moke the one pull the other 
out with iiy and at the same time to freely untwist 
themselves so as to offer the slightest hindrance to 
their separation. 

31st Dec, 1883. W. Byers. 

'"~~'^'^^^'^~ •# 

KEY CHABACTEBISTICS IN MUSIC. 

[222'2o.] — Mr. Tkmpleton seems to be wandering 
away first on one side issue, then ou another. I 
instanced the voice harmonium as a proof that there 
is no such thing as key characteristics when an in- 
strument is in just intonation. Mr. Templeton 
demurred to that, bccauso it seems he hurt his 
finger by a falling window, ana, therefore, the 
voice harmonium **does not ^ive perfect intona- 
tion " (p. 345). All I can say is, it ought to, and if 
it does not, it must be tho fault of tho tuner or the 
conjuring of the player. Mr. T., however, 
*' knows ** that when the reeds are set on end in the 
voice liarmonium, tho high-pitched ones *' give no 
sound at all.** Well, if that be so, there is an end 
to my contention, for, of course, it is impossible to 
say whether an instrument is in just intonation if 
it ffives no soimd at all, and also equalljr impossible 
to distinguish key characteristics— so, friend, I must 
bo partly right after all. But allow me to hint just 
a doubt as to the soundness of Mr. T.*s knowledge. 
I suppose these speechless reeds were made to speak, 
and that they are willing to speak ; why, then, 
don*t they sx)eak ? Not because they happen to be 
placed on end, or because they are in the voice 
haniionium, or because they arc tuned iu true fifths 
—oh dear no ! It is simply because the " master'* 
was away, and Mr. T. docs not know how to make 
them siieak. Lot him call in a reed voicer, and his 
reeds, nigh pitched or any other pitch, will speak 
fust enough. N. E. Child. 

TBICYCLES. 

i2222').] — In fairness to my veracity, I hope our 
ulgent Editor will allow me to say a word or 
two m reply to our correspondent " Ex." (letter 
222(IG), who seems to think that I complain without 
sufficient knowledge. I hope he will not be 
offended when I say that my remarks are based 
upon actual observation, and knowledge derived 
from having spent most of my life among ma- 
chinery of fdl kinds, and a few of those years with 
an engineer's firm of very hi^h repute. I have 
made out some hundreds of mvoices of repairs, 
but I was never expected to coudensc them quite 
so much as '' Ex.'' seems to do. 

I am sorry that ho seems to liave even a lower 
estimation of some finns' commercial morally than 
I stated : but his remark about riders having no 
mechanical knowledge of what they buy would 
imply that their money is taken, and just any sort 
of machine work palmed on to them. 

He says, with respect to cast iron being used, 
"good makers do not.*' I am afraid I could 
instance a good many parts about machines turned 
out by firms considered very good that are made of 
that Tnafatrini^ and I have seen them broken and 
repaired, and iu one or two instances I have had to 
get my own sUdeiest and tools at work. 

I am spealdug of machines made specially to 
order, ana forwSiich there was no haggling about 
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baae of the slido-rest, which would fit on to a set- 
square nmning betwcei) the shears on the top, or 
else fitting the head of bolt used for fixing hand- 
rest, and then when the work to be done was not 
lonffer than the traverse of the top sUde, the rest 
miffht be shifted off the saddle on to top of bed, 
ana thus sare froat slide from all unnecessary 
wear. 

What would be the best way of working the 
nut ? There would be very little room for the two 
halves to work upwards and downwards in. Is 
not a long half-nut used by some of the best 
makers now, instead of having the two halves to 
grasp the whole of the screw V Fredk. Carre. 

COKPOXTND ENGINES. 

r2223:i.]— *' Ekoikeeb, Dewsburt/* having can- 
dioly admitted that his engine could not work under 
the conditions he laid down in his first letter, and 
that I was correct in statiog that there would be 
great danger of tlie high-pressure cylinder head 
giving way under the enormous pressure it would 
be exposed to from the compressed steam, your 
correspondent, ** M. H. B.'s '* suggestion, that a 
receiver be placed betwixt the two cylinders of ten 
timee the capacity of the high pressure has assisted 
'< Engineer out of his dilemma to a certain extent. 
I should esteem it a great kindness if he would show 
what amount of i>ower he would get out of his 
engine working under the amended conditions. 
'* Engineer'* states that my calculations are not 
correct as to the amount or power he would get 
out of his low-pressure cylmder. I stated that 
witti 8|lb. average effective pressure he would get 
37 h.p. I refer him to his formula as he gave it in 

hi. first letter, "•^'•' "i,^ >< ^"^ = 53-8 horse. If 

" Engineer/' substitutes 8 '51b., which is the correct 
pressure, he will see that my figures are right. 
'< Engineer ** has also discovered that I am in error 
in stating the initial pressure in low pressure at 
14*51b. ; he says it should be 14'41b., an error of 
one-tenth of a lb. This is splitting hairs with a 
vengeance. 
Dewsbnry. Engineer No. 2. 

CONCEENINQ LOOOUOTIVES. 

[22234.]— Ms. Gbey, page 386, tells us that there 
seems much uncertainty as to the actual horse- 
power of locomotive engines, and confirms his 
perfectly correct statement by informing ns that 
** persons likely to know ** cannot give him the in- 
formation. Hx're we have in a nut-shell the root 
of the question. It is this Hneirtainly "with reearCi 
to horse -power which caused Fambour to Took 
out for a better standard, and for this reason 
locomotive engineers express the power of their 
engines in tract ice force ^ about which there is no 
uncertainty. Thcorcticallif^ the horse-power can 
be vrorked out in tlie way given by Mr. Grrey ; but, 
practicaUy, the lesulte will be nseless, as the 
before 'mentioned " uncertainty *' existe. In short, 
it is to be re^tted that the term horse-poivtr was 
ever used with regard to locomotive engines. 

Mr. Grey still appears to hold the opinion th&t 
the work an engine will do can be calcmated from 
the dimensions; here I distinctly disagree with 
him. There are very many useful rules for 
calculating certeiu dimensions of parts, all of which 
are the result of actual experiment. A designer 
knows by experience the resulte of working of a 
certain class of engine. He considers that by 
making certain changes in design his next engine 
will give improved results. When the new engine 
is finuhed it is tested, and the nearer the practical 
working comes up to the expectations of the de- 
signer, the more it is in his favour. The idea that 
any fixed rule exists by which an engine can be 
designed and its actual working discovered, is, 
indeed, absurd : if only such a nue could he found 
we should require no more locomotive superiu- 
teudcnte and designers, but only a person who 
could understand plain figures. 

At the jpresont moment many railway companies 
are mokmg experiments with various designs of 
new engines or new parte, and to prove that ex- 
perimcnte are necessary to success I can only say 
that, out of every twenty ideas (which look well on 
paper) when tried on the rails, not more than one 
proves successful. This opinion is the result of a 
long practical experience in locomotive engineering. 

Manchester. Hiatorian, U.I.U.E. 

LIGHT AND HEAT. 

1 2223-5. J— It has been stated that science knows 
nothing of the restorutive energies of nature. How- 
ever trae this may bo to the astronomer, or even 
the natural ])hilos'jpher— although as studente uf 
the infinite, they might be credited 'with more ex- 
alted opinions of the powers of the human mind, — 
the examination of any portion of terrestrial matter 
reveals to the chemist there is concealed within it 
a form of energy whose power of expansion seems 
almost boundless. The various chemical compounds 
, which on being exposed to heat or friction explode 
with varying rapidity and force, are examples of 



ite action that cannot well be overlooked. And, 
although there are compounds so steble as to resist 
either for their decomi)ositiou, yet the existence of 
this expansive force witliin them is as undoubted 
an if it Detrayed ite presence by combustion or ex- 
plosion. When the chemist endeavours to over- 
come the cohesion of these intracteble substances, he 
accomplishes it by the addition of other elemeuts of 
matter. Thus the action of aqua-regia on gold 
enables him to dissolve this most intractable sub- 
stance, and a further addition of ammonia throws 
down a precipitate so iinsteble that the detonation 
of only a few grains is attended with tremendous 
energy. Now, he knows that the addition of 
nitrogen has not added to the amount of expansive 
force ; there is the same quantity weight for weight 
in dynamite as in day, and no more ; out the power 
of cohesion to maintein the state of condensation 
in the dynamite is now nearly balanced by the pre- 
sence of the condensed nitrogen, and the compound 
must be handled with caution. Precisely the same 
conditions are observed in all terrestrial substances. 
If a diamond is under examination he knows this 
piece of carbon, the hardest and most transparent 
of all solids, has nevertheless a hidden energy that 
would, if unopposed, expand it indefinite^. As 
the result of his analysis the chemist dedaxes the 
existence in all terrestrial matter of two forms of 
energy, namely, a ^viteting and condensing force, 
and a force of unhmited expansion ; and, that in 
unvarying proportion, both are present in matter 
in all conditions, either solid, liquid, or gaseous. 
It remains for the astronomer to oetexinine whether 
they exist in space dissociated from matter or not. 
Attractioa of gravitation and the luminif oroui ether 
pervade the universe; the question is whether 
matter in any form or condition is present with 
them. 

An Inquiry into the Camex of Light and TT^at. — 
The question *' What is Li^ht'r *' has been satisfac- 
torily solved with the convicHon that it must con- 
sist m the nndulatory motion of an infinitely elastic 
Bubstence pervading space. This was long con- 
sidered the best expmnation of the known pheno- 
mena of light, until it was finally proved a fact by 
Fresnel's interference experiment. The nhenomena 
of polarisation demonstrate that the vibrations of 
light are at right angles to the direction of the rays, 
by showing that wl^reaa in a ray of ordinary light 
the vibrations are transversal in all directions to the 
line of propagation ; they are, when completely 
polarised, vibrating in one direction only. The 

Ehenomena attending refraction have also shown, 
y the difference in the rapidity of propagation of 
light in various refracting media, as well as the 
amount of deflection ite rays suffer in their passage 
through them, that the density of the luminiferous 
ether varies in different substences ; whil st the 
phenomenon of double refraction, as shown by 
various crystallised substances, notebly Iceland 
spar, demonstrates this density to vary in different 
directions in the same substance. Thus the velocity 
of light in air as compared with water is as 4 : 3 ; 
whilst in glass it is as 3 : 2. Light is, therefore, 
propagatea more slowly through strongly refracting 
than feebly refracting media, and formulates the 
law that the index of refraction between one 
medium and another is equal to the relation that 
the rapidity of propagation in tlio one medium 
bears to ite rapidity m the other. The diBi>ersion of 
light illustrates the remarkable fact that the lumini- 
ferous ether is not a simple but a compound sub- 
stance, each component giving rays of different 
colours, diflfei'ent wave lengths, and different re- 
frangibilities : so that in a colour dispersing medium 
the various kinds of light are propagated with dif- 
ferent velocities and consequently differently re- 
fracted. 

Having thus acquired a knowledge of the true 
nature ox the luminiferous ether, that it is a sub- 
stance infinitely expansible and elastic, pervading 
the entire universe, and contained in varying density 
by all natural substances, there reinains for exami- 
nation the cause of the vibrations called light. 

The burning of magnesium in oxygen gives one 
of the most brilliant Oghte known, tne product of 
combustion being the oxide of the metal. Now, 
the problem to be tiolved is the cause of the intense 
light. Before the solid metal can combine with 
the gas, it must itself assume the gaseous form. To 
enable it to do this it must be btr )ugly heated to 
overcome the force of cohesion of ite particles. 
This being effected, chemical affinity comes into 
play. The metal assumes the gaseous form, com- 
bines with tlie .surrounding oxygen, and condenses 
into the solid white powder fonning the product of 
the combustion. Observe the changes in the den- 
sity of the materials and coutainoil ether here de- 
scribud. First the solid metal expands into the 
gaseous form. This e.xpansion is suddenly checked, 
and then, during or after chemical combmatiou, as 
suddenly condenses into the solid form again. It 
is thi:* sudden dieck to the expansion of the mctel, 
followed by the condensation of both the chemi- 
cally combined substances which produce the bril- 
liant 1 ight. A powerful vibratory motion is effected 
in the condensing ether by the sudden stoppage of 
the expansion and the mutant condensation, the 
intensity of the vibratioti and. the consequent bril- 



liancy of the light being in proportion to the extent 
and velodty of the condensation. 

Thomas Ayers. 
( To be eonchided.) 
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*«* In ih$ir muwera, OorreipondenU an mpttjm 
fully requeited to m$ntwn, in each instanctt ^ iiU§ 
ana number of the query atked, 

[52132.] — Excellent Teast. — ^I cannot diecorer 
in what particular " £. B. D." failed. U there 
does not come a scum on the liquid in making it, 
the yeast won*t do. Be particular to have the Boor 
dry. Perhaps here you failed. No matter how 
strong, it won't work well with damp flour. Try 
again with small quantities. There is no doubt 
the yeast is worth a few experlmente. — Bablet 
Bread. 

[52181.]— Balance (P) Gear of Omnloyole. — 
I find *' W. H. S. W.'* is perfectly correot-iha 
omnicyde has no balance-gear, tt is a clutch 
driver. What is the advantage of the inside ^eel 
only driving V Would some of your single-driven 
tell us which is the easiest side to turn — vii., when 
the driving-wheel is on the inside or outside edge ? 
— Jomsf Alex. Ollasd, Enfield. 

[52205.]— Ohloroform Balaam.— Care must be 
taken to get the chloroform absolutely pure ; other- 
wise, the water in it will appear aftier a time, and 
cause spote. The same result can be obtained by 
breathing on the cover-glass or balsam just before 
mounting. I have mounted over 500 objecte with 
chloroform balsam, and so long as the puze was 
obteined and used, the result was grood. On one 
occasion, I used some slightly methylated, and flie 
slides were spoilt. I understand that carbonate of 
potash will absorb all the water from tb» chloro- 
form, thus leaving it absolute. In most oases, I 
think the balsam only hardened round the edg^s. 
thus leaving the object in a cell mounted in Uqoia 
balsam. I nave slides mounted several years ago, 
where the diloroform balsam is still liquid in Uie 
centre, and there are no spote, &c.— John Alex. 
Ollasd, F.B.M.S., Enfield. 

[52302.1— The Oheapest Eood.— My reply to 
the renuuks of *' S. B.," on page 372, need not 
take up much s^ce. This correspondent has said 
nothing which, in my opinion, shakes the simple 
statement made regarding Dr. Nichol's Food of 
Health and the American Breakfast Cereals, whidi 
are wholesome, delicious, and (on the whole under 
the circumstences) cheap. There are seyeral points 
in "S. K.'s" communication on whidi I snonld 
like to touch, but will refrain, as the dieap food 
controversy raised by my friend appeals to have 
concluded. — Abihub Mee. 

[62307.]— Qaa Engine.— Many thanks to 
^* S. M.*' for his answer to my quny. I will try 
and describe the faulte of my engine. Fizrt, the 
engine is supposed to fire eveirv;,revolution, but it 
don't ; next, the charge is fired by the piston driv- 
ing a small portion of the char^ throng^ a small 
hole, which is covered by a piece of wire-gauze. 
The said hole has a set-screw in it to resulate the 
quantity of gas that passes through into the hollow 
cnamber in the valve, which is worked by an 
eccentric rod. The gas in the chamber coming in 
contact with the side-light, it is carried into the 
cylinder as a bead of tire, but with my engine it 
very often ^^oes out, causing the charge to ndss 
fire. There is not any air-pump, as in the Glrak 
engine, to wash out the products of combustion. 
Now, lC I am not mistaken, after the explosion 
takes place it leaves the cylinder full of carbonic 
oxide, and not having a scavenger stroke the same 
as the Otto, the fresh charge of gas and air be- 
comes mixed with the producto of the last explo- 
sion, which I should think has a very detrimental 
effect to ^e proi>er combustion of the charge if it 
allows it to ure at all. I want to take awaj the 
present defective arranettment and put a slide in 
its placf, »o that it will have a scavenger stroke 
like tlie Otto, but I should like the slide to only 
have two faces, same as the Baron engine ; I don't 
think they are so likely to cut up when th^ have 
two faces instead of four. If some reader will in- 
form me the best way to start on the job I am 
certain I can carry it out successfully ; I have a good 
lathe and plenty of tools at my command. I shall 
putj a 4in. cogwheel on the shaft to drive the 
slide by a crank on an Sin. wheel, so that the slide 
will move onoo to every two revolutions of engine. 
— Volt. 

[52335.] — Lacquering Braae work. — " Old 
Subscriber" will not be able to do good work in 
coppering bronzework without the battery. The 
best blade bronzes are produced by the saUsof 
platinum— the chloride, for instense. Dilute solu- 
tion should be used, and the article should be 
heated. Chloride of antimony, with a little hydro- 
chloric acid, win also give a bUdc.. "^^r* *^»."\«fc. 
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*.'■}. vi.-i'ili-ti.triat th« bottom. The ahioads or sidei 
r-fi -l.'..llpt-.:milAat an * iglith of an inch beyond 
■viT -ije lijH 0* iht buclcetj. The water shouM be 
>■ '.r iL'.Tvl "ji i^yv&tSnt very geutly. the quiotilj 
V/'.k ^r\j.7 J.-TW**-! ia proportion to the apeed witt 
'"-— xl.i'.i. *i.* wL*'-l r-T-oiTt]. Thii, of courJe, can be 
:-?■.. it«4 ^-. a iiir«ty witb a t«p, and i( theee BQg- 
j^- S's-r.:;^- \n rirriM out ■■ItelboumB" niied not 
■■«'; ""^ ■-! --■ r i *»t*r indfectiTely.— WKSTLisn. 
■-" "- '■ ^— W»teli Ueeiu«.~Aii inquiry nd- 
-*". '.:-Mir'. •■ -i- ItlitJ H»Tenne Office. Somanet 
uthDntatiTB uiflTer to 



eit ti 






.17 r ■■■••■ 4-^" 



le li tiwiesmaD laight 
If :i{ i;*l: of the muiuJictoren, espe- 
-. u J :ft'ai th« cue. he holda hieiUick 
*-: =;Ufn — tut ii. <m nie or letum. — 

-3U:^K;7eof Wkter.— TlieqiiertioD 

T» -ii:^ 1;;. ::p*. iritL 1 head of 5Mt. : 

'-^: —-^•. i-7 il..-»-iil i'.T tiiEtion. From 

"li^j i-i iMi iiTiied fcy lenftth of 



riung u 3. Hare Uie wi 
— ntator aegment b, and 
' ' -- -11 portion 

whole win tc 



hai s branch to cdri> 
alio contimieil to the 
_, auJ to on. wnrkinc 
id of 13 beinp joined to 4 
1 to ir, wire. TI1UI thp 
iplete and eudlrt* circuit. 

h lives uniting 



rCECh the bnishee, into two oppoted hilves unitii 
M one in action ritemally. The easiest mode 
winding ia tfl conitruct a wood cylindei '^ 
of the thicknem of the intended coil! 
inia as many eegmentt ae there ore of 
thin cum. Theoe may be attached to 
jr two aerewB, or by clampi at tl 



fitted with chieps to 
Nov ■• 



it the 



Biegmi 



remoTed, we have a bobbin 
eui be wound eecarelj : then anadjoioing piii 
b« removed and the winding contioueJ. and! 
to GomplctioD.— Siau. 



r.— .. -.a* 3w:v 



[.VJlSl.J — Qont. — Continual usa oi Phyolia 

• alkekengi ■< iDiurious to the lyitem : on niiog it 

'■-~*^— -"-"- -heumntinn might Httle itself io 

_. _ _. . . , _ -,-,., - Tould he far more painful than it 

■ TiL ■ '- " "■ i-1-1- . 1 iti prtjcnt juncture. Take internally at htt^kf lit 

^^-_ - ".', — ^=» —"^'7- =^- ~- tte infoima- ! in ibe ilrink, five globules of Det.o.nt dinner.in the 

, ^ ^ : — ;-." _-i-it* t irs:!** lit ;i:!w«r*mj'CMe. 1 drink, fiveglobuleiof Per, at supper, in the drint 
,_ . ii" — ; Cii I "j:;— ;?;= 1 *: lU:. dtep, and ^ Bte irlobalei of Thymus. — EraRROPiTnY. 

■ ^ t'"^"" ~'^^'— *-"^»ii^*?^^^™Sl'' [■i2tl3.]-OverworkBdBr»lfl.--TikeiThmiu 
■.—r- '. -.: ■ •■■_■■ —■■V-'„-;:--,".n^!^?'^'i globule, in drink at breakfast, Srdum 5 gl;.l.iil«» 
- : -■ -- -^-_-- ^.--_7V_M.inu_i racapipe ;„ ari„k .t dinner, Antiyeuteui in drink a: npper. 

■ :- * ■ ' — ETTDIEOriTIIT. 

- - -' -^.~~-^ Tx^z;^ from Oik :,52K2.]_BoiirdoDa.-In reply to "S. 0.' (ia 

■■E. M."of Uth Dec., IS.^-V. I Vu*™ h« 

' ih-^ald dud no diOicultj if he makei the pipet to a 

_ _ fmall ical?, ami yoieei them lightly — that i). not 

; — . .-.^ > =; r?u::LirhyniiAi to mike them " rouren." At present I im adding 

: ~-^ -:: '•.1 u ipeli.-aliie to the ant^tare of Dourdon.i. l(ift. toue. to a 5-9top organ 

:.:- :-.«i:..- " I isect riiu " ' which [ buUt laat wioter. The scale I have adopted 

.;- 1 .: til ir.rirt ai rsaewiny -j .'j by 41 tor CCC, and the pipe> are Jioiiniihed 

w i.-'. tir * '—■= wi.:Id ;f t^< in rvguUrpropottioua, one-eighth at an inch each 

-..;- u= xrji^-.-at'J =si^i taw war, till CC comei to H by Jj. They are all 

s-kj^ '^^ ym:S/:a :f tiM b::Ije ^ <_' ij >.'ihaip stand over their own winj: but the re> 

■^1? -.^■.'.— ■ Z Zx-^zn. maiaing pipes are conyeyed off by t=Iie» cf lin. 

-'■'""" All the pipes stand upon a lor/ace of 

i :-ft. bT;^ft. The pedal soundboard is ouIv'Jin. bv 

; :.:».. Tui high. Distance oC bellows it -Jh. With 

: :^ weight of the bellows time itKlf I fed that 

, . _..-__ .J tie wiad is almost snflioieDttr.Tiraic^ i r:aniand 

^ t i?i^- f=:;i3W.-4.Ev*X9,Baak,LWnto:.. 

;?it',y.;— Belt WorUac off Waller.— 1 do 
— ..„, i: =:t wish to take upoo bk v. szjirtz Ici 

". 5S^-rr ■■ S. K. S.'--he doubtl-i wiU &: -ia': t;.i him- 
~' _^if^7j f leif . but I agree with him. Atl as ■■ Firer"' 
"'■-Ltl^a: -■— *??•*"• ''^■' *"" 'otter, to hare Vm^:; Tra^tifins 
" ~'" " ' ■ aad found that, contrary to m " ■ • ' ■ 



t,„M 



i:^r-ak^«^ 



.-Trom his 
FLidncr " bat 



.-\ 



\ 



■ V- .r:i ..- -t .u"';-il amingement. 

....*,■■« ■ ' "- "j".T.ia;u:>' (■(.'' divitions. c 

. - ., '■' n -.?.■.' .-I w!-.i.* the wiroi in which the 
".'.*'.'. i.-fi.i;! jn- !i:iml*rcd I— 1'>. odd numbe 
;:V,i.'. .■■jvn.iiii!; current*;— Id, eTconumbiT 
■ ■j'V^,..'-,^, ,.f thi' wire winds round and round 
■'■■ ■' 'J.TKTsi'*--ii'r» th" iixi8:as nearly aa spaeo permits, 
' . 11 v "'; 'IP tiw wh"le circumferpuoe ; but m the 
d..,:-..;r. Ihv Olid' oiilyaro considered, "> tho"^ 
«-,ii thai .111 affiiidine and desecnding wire are 
vnTVwhfre sill* l.y side capowjd to the 
.;ii.l lliiH-ftT'' havuiit opi""'? •="" 

,,, ,! ThOM> tmirtitute the twi 

: .-mt,. ifl'^'*iit«I ^■,Jl'•.■.«•"*fi^}'/'': 



.":i7l.]- Strain on Jib 
! qcettions on page .'i:>-J it seemi 
! but tittle knowledge 0' ~ 

[ attend lectures, or get a inena ro y-n- —m xt t-.« 
way ct reading on the subject. The nro ansren 
i refer to a crane which is not exactly the " derrick." 
I Id the derrick eraoe there are two chain) at 01 near 
! the line A, the burden and the jib chain, acd F ia 
proximately the s 
tins. As the etra 
a W, the strain 
J. S. C. 

[,v:474.]— Btralna 01 
suggested by "Kadno 

tons. "Radnor" will see. i 
method, that he is wrong in luppoiiii^the levenp 
to be unaltered. Ho can check th? al>:Tt 11 
follows : —Let him measure the length (if ;:b diaifi. 
length ot jib. aud height of mast. Ttien Itt T 



ents generated 



,1" iH-l whiiily 



iruiJluiv noeim-M' 
Iinilioii ■■I'p'"' ■ 



.arkedH, /"A, in a 
otation, shown by 

i nil Ihi" mi*t "•'tivi' siTlious nro I — lii andS— !t, 
lliil..' ;i wUI Iw 111" noit to occupy the central 
i!„. Win- 1 ill wliieh tJ.o current ascends, is 
■I ■ liil 1.1 .iniiilun' Miction a, at which its cur- 
.■iiuiii I ' '^^ (^j ,||„ |,[ush ; it is then continued 
r "' 'whii'h is iiiii--riL'lilh lit the cirele in advance 

1 1; iniiniil tho rnlaliii". wiiu to be carrieil for- 
l^Li iS^ilii. iiiiitiim. Wini L' then rteecends, and 
rroMMV«i<ln>i.>»t "»> •»«*«" end diametrically, 



the jib c 
the jib = 



W, Of 



along T, and dov 
relieves the tie-b 
to that in the rl 

lumber ot fills ^_, 

:hain. If the chain pais along ti.-i-' 

Session will be Lncn>a4ed bv an a^ 



W, and the eMErr^jEi; :i 

if the ;ii:= ;«> 

the :-Au; Iatt*! S 
nli-f ts=*:-= Hail 

overhangiiaf t ir; :i da 



-ill be i; 

[5-24Sa.] — Weutalrla. — Dr. C.-^^t \Ti — *- 
say*. " Hub the top oi the heii iii i^-t -j :* 

lUy ThTcuf, fi*i, -. Y^Lr. " I'.zi ^n 






iral».--E-.ai 



„ - - Ztain.''- L. _ _»^ ^ 

scnbed by -F. E.A.S." I ag »^ <■• — - ■»-.. 
can ai recnrti, plac;sg ta-.i '±± f^fnj. ktmM 
the tvbe part and mtas uhe g ic^i -^y - ■t,-,*^^, a^ 



y::>'}LIHn SLECBAMC ASD world of science: No. 981. 



Jax. 11. 1884. 



i-.ii:'.. Tr.ia itaoduil u 

.;■■ « s;i*;*r ■'! figui'.B ti 
-r.'f'.&ji itiVi this it«D-Iarrl. 



C^ ^'' 






= tifi'iS 



^4t«ra'r.rir^ Stmudmrd. — lu 

-•.,fr... ■.'.■i[v.n. a I'^tsrsburg 

' ':>:*.'-. '.-J^ilrfl ',( IJiJ JIMCm, 

!,, »:.'; •--.iitaiin I.i-^J auffcr- 
if.'itT '.r fffeti*!ty 'if MutUngn 
.:.*'. ■r..4 hv niio^inir tiMin tv 
4. ..'!.r.i( bj l/<Vir'tfliiiti<lr«dm 
.-..' -, .ttVrtt -it l.ini'lrK'lK, UKl 

•*■ jATi .rin'i'l by ijouhling tha 

. f.j{ './ '. ; tlVAi'.llit kR (MUB- 

: ir-i(.-.:..'<l.'^in';th'yl>: but 



f M I". '^ 
., ..I .,1 n <■<>£ 



^ or ii^iTT £ij*rj?. 2. Yv., yia imv prOMed ii ! 
■ i ; j-.i ««?*■;. »iJ in tiiit ci'^ t;i« aboTt kov wSUbs | 
'.% ■ -ii* 1 (■ r ;i* "li»k9 cr trill '.n O lutTiial mth A ' 
:«'T.k:^n!. k:.dA9at withDSii: brit renKinber that 
t, ' if i^i^r y.-i should ir>h to j'Tav mine irh:cli ii 
ir I WT:tt«i tor tb* S flat cUrinutt 'in c^mpiiEj- -wixh 
ly ' '.tter iD^imniMita; , you will Ihtn hare to tianj- 
J ' pet*. If jCrD bad a <7 elincmet Toa couM pliy 
.11 ' with th! Ti:aDO iri'L'jut tTiuspo*mz,'aBd 'hrfic^r- 
» I i&g w"Uo b« mutt *»s;?r.— ',)LT, BloiT HaeI'. 

!o:!5.^— Pyrotoeliny. — The Fn>ocli aod Gfr- 

worki (Ml pyrottthnv are luelew for tearfiipg 

mcpdemjmoteclinica. The EnBiiih woilu ii«in*d 
by "J. U. B." are the liteat that hare !>««□ pul-- 
liahtd, and (tire one a fair idea of what li>< I 
done. Ali Uie new and miBt Kientific prindpteB 
worldne are (crrela— the work of yean— and con- 
■equeutlT will not be made jiublii:. If eipeiiK i> 
□o CjuideratioQ. and *' J. 'ii. B." wiihei to hare 
all the laten iuformatioa. and will adiertlae hi> 
addre^i iu " oura." I will tr; to help Urn. Tfae 
spiral wreath of iin'iku ffim the balloon, or rather 
from the light thii carriea, ia caused b^the rotation 
of the ca»c contaiLing the magnenum light, — 

iJ'l'iU.''— UarsI Decoration— I am afniil oar 
rii-t '■>:. C. X." will give himielf au amount of 
tbic it he iut'^nds to prepare hu walli tor what 
he t'UrpoKs to d<>. If bo has the bark numberf of 
the " E. M." am! will refer to the number for 
'JctotiT 2';, Ji. 177, and read the article " Prepar- 
ing Millb'arla.'* which I need not now repeat, it 
wHl eiveliiin wme idea of the propamtion required. 
Ill Um liPit ilKtnnre. howoTer. a slight alteration 
from tlw •tiTneti''ni!i theru laid doirii wilt be needed. 
HavinR d'^ppJ Iha jmiier from the walli. he will 
Jinvo to fhortuuhly utiiratn the plaster with boiled 
limwufl-oil. auilwai-ii'ln-, repeat it until tho plaster 
will aU-irh no ni'-r.. : when that ii dry, he muit 
follow llr'i ilir»<:ti'.n« as laid down for "mill. 
Wni),'*— eoBtins with c<<ruio and rubtaoB down 
irithiiumirKtt'>iie ;— iinlcsi tfae plaster iurfacs ii very 
' -jrl and iK.lid, hit laViur wiU not be of the least 
«. Inuttad ofoil", " E. U. X." might paint 

iWi;in.l-Tl»oaifht Banding b7 Mnchinery. 
Uy oniiiioti is, thnt it would be abaolutelj ini- 

KimAiIu tn allii wir-s to the Rlasi plalMin Mr. 
wki-lynii'>< thouftht rnndpr. Kvon the flneat silver 
(whir li i» Ihi. hwit no 
bn IH1-U ut ft [ttinw-— 
(.ii;*H.; -ThOnsM Hcsdlnr by Machinery. 



t r*oiiiri 



he u»ed Trill depend on tho nature tf ILr 
luirtd. If the citemnl reiislaiiM L' 
■ered for both mjjutli 
■. Pat aliout 71b. on each \r-:. isA 
ibOQt lib. on the- armature. If the eiterui: rf. 
sittancc ii greater j-on may use 'So.21. s;U;-C0T?t*d, 
' both magnets and ' "' '^' '"' "" 



thii 









■iIm. wt.uii II'. 
.1. will (iihIk' 
i..y i.>|.i'l 



'\r^^} 



iirtor of electricity) would 



■ wh:a 



1 thu 1 



„... Iwtwi'i'n 111" i.jicirator and the nutoma- 

tini " /.<■■,'' wliidi iriialih.'ii Um latter to wnto down 
WitMiumh- !■• ill thnu;;lit loudiiig, or to draw the 

(iiiUi r n innfiii'i (aue, «t I'lhibited by Messn. 

Maik'.t/iM: anil < 'i-iiki'. AlHrt from any cbictriutl 
f,r ••(Millar 'JMnala, it atruiilt me. when I saw tho 
liu'iri! writii il'iWii Iha uuiuber of a buuk note, tint 
(iH Mr. MiukHl}ii otoud bdUR the awlicuoc, trith 
lli>iiiuliih»M fueq niiwanle in hiihnnd, at some 
liLlIn iljalnnRi- frmii liiH Ifufly. it would ba very easy 
f'>raniiif>nli.ril<3e(iiic<iitk.-drin thcctiliugor upper 
|,xrl of tlii> staKo. imiviibid with an optro-gla.-a or 
\f\i-'<i-i,\»\ to n:nil for himiielf tlic number of the 
i<A". mill s'l iiniimiilileBtu it to tho penon who 
lillllil.||ia^■'-'■Zlll■.■■ A mnpirinua element, I may 
niiiiiik. ill l}i<- thoiieht icailiiii; attributed to occult 
I'.wir, is that it is almost eiclunivcly eouHned to 
lutiiliern, ••laily connnunlcatad by sii^ol. Mr. 
Mu-k-lyiii: IH .jiiicljir and doei "— "- 



advisable. Uemember also, although I 

the old H-p»tteni armature for iicill 

and dynamos as being very effective, very ■a.iy tf 
aikc. and not euilv pnt out of order : yet it if du 
.f the wont Vinii f.ir large dyoamoa, which haw 
o be worked for anv length of time, aince it noi 
Tcry hoi. and the insulation breaks dowi 
'igh that cause after -it) or ih micutei' can- 

oui woA — S. BonoyE. 

—Tho " Lni-Calor'' ii 
- in tin 

lu»k»t 

for cheerfulnesa and effi- 
c»n be set on anv beutli, 
1 the . ■ - . 



.Mr. Fletcher's lati . 
cieney. It has a flue, and 



— an opening i — — 

miuutes. and can be either connected by i^^ua 
tube to the nearest Eoi-jet. or specially connectdd 
to > pipe under the floor, if degired. It is the cdIt 
r!<,»c,>i..'.if imitation of a fire which I have lecn. I 
think th« price is :31s. It i* oaid to nniuaie only 
7ft. per hour.— P. ~ViXa. 

'\'rl-'iZi.\ — Chu BtoT«B. — The combnEtioa of 
either coal or gas results in the production Of vatn 
and carbonic acid, and no stove can poiablj be 
healthy for a bedrocm that does not poWM an 
outlet to the external air. If Ui. HarmiDt wasta 
to ria up somethiae of a, tdnporary kind, he will 
liud instructions in back numbers ; or he shoald 
If I wonted anydiins 
me of Fletcher's little 
r that it wouilbtot ur 
outside, while the oalj connec- 
tion wiui me aimosphem of the room would be 
where the air was drawn in to supply the bnnier. In 
other words, the chimney wonid pus outaide. and 
might very weU be a '-'- — "■ ' "- 

be brought into the ro 

[52031.]— Cl«« nwnea.— I belien there is 
economy m blandini two gaa flunea. the rationale 
being that the reiott innma tha exact amount of 
beat to render the eaibon otomi in a atate of 
highest incandescence b<dan thedi OoftTanon into 
carbonic acid. The Bonaen Hama il tha Terena ut 
this.— P. Waod. 

[•>2iVil.| — Plum 



coming in from tt 



— Vc:t. Dos. 



Tho m'lA perfect 

Mr. Havcourtoan adopt for ^e illnstistioD 
a good wbite light, i^ in 



^ .iti ry-m'.iW" 



J.-WIT: 



I .'i\Pl J.1. ■— FlcM 01«M.— In rrjily 1 " Borgep's '■ 
llrit ii>i'-..ti"ii, I'liambars latys, in tho C^alilean 
(i.|i.u:(,u; lli<i ilistuucti hetwueu the tctoascsis the 
iliiriri'ii*'') 'if tlii:iT fu»l lengths, unJ the mngniH- 
iiti'.ii Ih': mtin of their focal lengths.— ABriiuu 
Mr-.i.. 

l't.'.<,'i'i._ Muffina. — 7£xa •luarb'mnf EnoHoaT 

^„,j it u'i >1'i4';fiil or =oot j-cast: then ailil another 

.■■laitMi: '.( Hour. mixweU. let It ti'e forou hour. 
Kii'i':k it lip. pull into iiieces the fhape i>f balls 
^li'.iit I'li'.N^rh loT It muJIin. Keep iu u warm pUce, 
nil tho ilougii is wiirked up, flatt.m tho 
■ Imke on Una. Tnru wlieu 



I, ilip 



milk a1 



ivjii' Il i.' Igii i'l iui'art a i>ale brown colour. — 
II. .M. 
'.',:'■,::!.; Dynamo Maehino.— .4 machiiieinade 

■III- ' iiri''n< I'dd wnil'l luku fmiT limeh the power 
I., .Iiiv. t'. H--!k it I" till- full. I vluniM, tlwre- 

I „„i 4.|vii:f. .V. Ititi^iio to ilonblo th-> si^ of tbe 

'iviii'nii'i, iiiil'.HH lift is prppo'*-''! 1 1 use a mdiH 
ili';iiii-i'ii"iii<i 'ir!(«— '■B'."fnPtoilri™it. The ilinivii- 
ri'.ii > I'lV'ii III I).<< " K. M.'' will pmiluei: a ilviiumo 
i«>»'li will l»« " '■tr'niX n"""; *» ^-'V (Pyg f'« 
vi-ii :i •|>i«itiT(ii' nil liiiuT. If nindi' (-(at-tly lurica. 

, l^ '■ fi/i- il will n iiuirii a hulf lu<r«:-Tiowvr •'ngine 
L'l w'.ik il. iiii<l -hiulil Ih! conslnlctt'ir wllhoul l)|e 
alnii'Jiir'l anil ilrivinK wheel, but shonlJ be Oriviii 

\bV iii>'Lti4 'i( a belt ami ligser. The size of tin 



lantern 

lilable 



tolct, and condense i 
nhis 



'Oall. or other 



a Aould ba on alcoh>& 



about 9ve or i 

willdo). His . 

solution. .Vmong other materials he «3I liod a 
decoction of madder in > loIutJon (aqoaooi) of 
alum gives very good reaulta ; uranium glas^ sad 



many of the a 



a oolonrs I 



alcohol, e_, . 

. . .. . [plwution of iu 

phenomenon is. that rays of high rafrangibiliiy at 

rendered less so by tha subs^jices on which tkn 

(ilaaa absorbs these highly le&anpU 

-_,- .- _ great extent, so that nuarti ii uiad 

(which Quly absorbs a very few of iBem) for «*- 

-'— -rtiug the condensers where tha greatest nieaQ 

quired. Tlie electric discharge inacatb^Tmc 

vacuum is very rich iu theae rays. Inltel. 

natural phenomenon of Buron bsreilii v 

accompanied by laya oE this kind. — -P. WiZL. 



other.— II. P. (J 

[4-2IJ3C.] —DibedrAl Am La. —The angle betnw 
twopluucsis call>.il a dihedral angle, and itH* 
angle Iwtwecu two liuea drawn, one in ssd 
]>hine, perpendicular to the line of intersect' ' 
tht! plants from any point in that line. — C Vr 

;.ii(i:«.]— Dihedral AnBle.— By this tint a 
meant the angle made by two planes which iah^ 
sect. In tho usual mi>thod of reprerieiiting pl^ 
by tract's, this angle is not shown, but can te 
determini'Jby a simple construction. — Wn. Jon 
(rBKY, Elswick Science School. 

[-l^iUii.]- DUiadral Angle.— ^Oreck <j;'::i>i;^. 
and hi'Irii, a side or face-^fouudation or bui 
having two sides or mirfaces. Dihejron ^aji'A* 
wiinl), a figure with two sides or aurtacci. I hs" 
never met n-ith these words iu nay work tc 
geumetiy that I liavo Boen.— Geo. II, LixCiflEa 

L-VilSii,] — Dihedral Anffle — If " C«A- 
niaker" had cousnll'-J any htgro Jintionirt. k 
woukMiavefon'jd that dihedr.il ^fmtn the ti:»i 
C't twice, anil I- mi a teat) mcaus having tiru iv 
aitrfarca. llcuii-, dihedral nuale ia thif anj-Jl" 
i^ipc iNitwuf'ii two plaui-s wIiicL meet «acUu~t^ 
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If 1tDftdfa]« fkit 
flUDt. u tb< 



will gTvatl^ obli^.- 



!. ' ■ -G.X. EaKlcea.— I .in anr wrreipondr 
r -- ^k:-J,.-Jl^:' vl 7- r-if, inUwl iDKinc. with autal 
i->- j::^. :-.:7=^ 1 '>u: Li»l year .' li iLii & rebuild, or 

•JAi.'—W»X«r Blower.- W m eome of toy tcUo' 

l,i^>i f^ita^.Ie ivr (imrv jd a vuilLtJiop T 1 have tfied 
:. :^i.'ti jDt ai'>'U<ling tu iiliiit i hc;ird abaut it,: but it 
»i'; »■:*. I Uiin'l Ktt omiujrh wind to keeplbe On 
alllht- I b»T-: a ^Kxl vhUt puppty. and I un quite 



jb? 3li (in. Ljnff. aft. ■Idf. i.nd 2ft. t „.. 

»ia; t:. iapruVB it. It liar mwn peep bolea, and only 

-Jiim:.:-8oU Plpa«.-Wlll Mr, Dbtict, or a 
ottbT t^tuTt «'Xp!Aiii hi>w (]i>ul»]u beuda are turned 
LjL?I*iicUi-><i1 *ii1 pip<M !— Wi s.. Pli kiixk. 

■Jlft/i.'— L.B. A S.C, Euffino,— Can ■nyreiu 
fivvBH- iIlm"D»juiiii 'if Cmvn's tluubjE' rnuncil eugii 
Ml till- luK 'I four niuplM priha. enirines— p R., 1 
I'Vi. H7, IM. 4'C, IV. Sin)rlp nnifinea. 1S(— mi da 



'W>.!i: IiC. ft D. BntElncB.-I haw reoecUr 

fr"'li''iiWf'."ii' "f wbIi'liii>niiiniHl<;uniit»nt' 
uij ii:>di'I PUT. Iiiiw umlij i>r llii'M 



;.»,7".. Coutlnnoua TompBraturp.-i'ui m 

'.'#ri ; Dm-bvahiie Mug. Will Ur. ((ic 
kiiiill} Ki»' »<■' » n'OKli inmii.' .ualTidt .>! tlu> abuvv 

[iji::!! Cleaalnir OnUara. — l vcar dim 
( .iiil-iii liif ■ii'.iii. K"''-'^- olii'li in «ct wealhi'i in' 

aHiIli^d. Will uiijr r-.M.Ur himliy ti-ll UIv hiiw to fleui 
ii'iiL, .iml I'-iihitt' till' >|t<i[ii no pHloht>B ' 1 bAiY trill 
|il|<i-<'].i) . I'lit it i> UH'liM f- rtlii' punHiw.- l\Hil->llii~ 
liwiiJ.' Chililioii Muopinv with AiiedPkr- 
aaam. I i-luH l-' uUd t' i kiniit ir it l> nall^ uuhMlilo' 

.ll'.'li-T ili'i'ii IImiim'u— ' ".'J— Kitiraliillunhmltliy'-- 



I'lKllO. Kll'tlll 



..U .lipi.TllliI 

Uita - Knwliin. Will -mi 



iitlriii. T" Un. A. II. 






" ', ','.'.'.'."•'■'! ';'' '.< 'n?."i1)J.i''l" "Itli 

..',i».i.''i ..r»i"i<»-<ii|'lMi'<"' 



I II .1 .t 'i- III- III Ih* IHIIWMttMl 



soiltcred here and Ihera— Noilolk being, . 
ipniaUf biuUened.— J. Lr^ii^. 
[BS88I l-Elsctrlottl Problem. -Two 



wndedirilh axea in tame ilnifthC 

] in oppontf dirHtlons. Find Jht 
r rvpeloaEaootJ 



vu B«nl IhiouEh 
■ 'onw inth 'I'lAh 

lecdle^b^ 



esteemed correiipo 
kindly gi- ■ ■ 






where Jhc Eartalozji EKhibitdon 
IE Ibe addien! 

uv; a lot ol 
■ad would Uke 

PI p]at«, n'itbout being 

I Coupler. -wm^ titber o[ 

r iiuikiDg and flltmg an i 



jichluTide .: 



»111ir 



3t Florida l~ 
I Out clinule 



] -Florida. -Will aame nf tbi 
'ijely-circnlatn] pupc-rkindlf piv 
It tb« cUmaLe and products. Oic 

Which ^tt in St' bfaLtbies 
for the emigrant — Nortb, oiidoie, ur aouiii : 

• pnvaknt. Is it u-^iii it of aVad kind ; Are 

l*iiMvcly in T la It 
plenty? L>nthoy 



he most pniStable rultui 
phat county it it tf&iricd 
pood eLiin£'~ '"" ' ---* 



jMoable price J 

bur fruDM I It beiag m 



Engliiib goodfl out 



t froi 



What Riit of (rlulbm arc 

ESUla, or^bfa'cloU^, a"^iS?e l"ll 'iime o^Uip 
Tcadonuf the "K H.'^wbo bave bstn out tbeie, wbo 
liave pittctieal npurlcnw, or btoo thine who have not 
teenDutlherr, but who have n knowleJ^ of tbcSUte 
from frirndi oiit there, or Dihcrwiae, wouU gini nr 
gimtnil aitclFe all about tbe country, Ibe beet pluc I.>r 
einiKDiot tu iru, and sbgtbcr it ia a good Mice fur a 
duclut. tit.. Ibey would oblige as much. I write un 
bebalf ul Dthen ■• well u isyai'lf. Alio adtlcc-buut 
othiT Stutw would oliIiB"- -F. 

I&iii^ti-l Cronli anl Traadla.-1 1011111 bo uhllgiii 
if any one nhii nwy haie triiil ut itudicd the nwllei 
wiUinfoml lut> liow iiiueh (hiow tu gh<7 duuhlccrankfr 
IJin. twrk gear gi'uenl work, with di 



[lW(lMi.> Qold Waaliing.- 

br iliitnivtry imd collection ol 



la band used for BJD 
nuticlei of Rold Id 



IfiliW).] -Patent Annatnrai for I>yiiain 

Xleotrlo MttclilnB*.— WiU eume uf our luaJm ■ 



flit Ilia OKU BH and 



electric mocbincd ' 
xample : Can al . 






;, tbclta.\im Wnloa, 
of patent aisuturi. 
legal proc««dingd . 



r Alloya-lVill Jl 
wjyer, EluIlT aiwIilE 



'jis;-".,;— Silver Mounts,— AHiit kind of looli in 
fed to «tlbe (lamer 01 cigai caaea up— tkoKBonttiil 
R •Btit-wi'h •iguore tube with th? lande ait awir, a 
1 ILe gun>riBg drawn !— tiiaiii:ii: Ei-inai-ET. 

-Damp-proof Qlne-T-Can mie of !it 



''X"'glu°''r^e 



<aattbaltb> 
'Dhkkera and iiiiHt 



oinu glued ownac be bnken. There ia 
bit country calling upon 

ITering thf t^pe for aale, u ivi, 1 ««*v uu^ i^- 
litwaof wood, louirbly wannnl : he warmed tlisu. tha 
larmed a looip of Ibe prepuied pluc on the aton-iipi 
nd glued the wood, rubbing them well toseUiei. U 
bree minute* wc cuutd not breali thi> ^ned jcm. 
hough wc trird all mean.-'. Thii clue nilt be ianlutk 
Q me, if it will atand any ieugch of III " ""■ """ " 



ly diicorepd 



-I luv# a ct»pper Pifcnlij 



el obtiHcd to any one who could give 
I to how I could tcit arrange and mike 
It large aiaoonl of heat. Would thi* 



n me bow to make lib 



[6Koa,!— Oerma: 



e lojae, aai 
I Tea at,— 



it to (ponge with 

_.. -jnatanc. having in band whoi jtixtiag 

iillb, o( dough, which the machine will cut 

ip in ahoat Ibrce houis. Would " Cy^ei," " Cygnet," 
II any other of our leaden. oblioe by italing (be beX 
reaii tu lue, the pioportion to 3BaIb. of floor, what lei — 



,™„,= ..Jie'ta'ken before bSw .—-j — >^ — -„ 

hM.\f uied compuund biewer'a and other bume— all 
i>d enough, but too alow. I hare all infonnatiaa tioO 
il. XXX. 10 the pnaenti but And notlifng ID animr 
rpurpoae.— ExoAu-ua, 

$.701.]- Water-Kotor for driylar Dynanio, 
Would nny kind (ubniber infona me how w malie u 
,sll waler-mulat for dnriiw a dynamo, wmetbing 
^r thi! alyle of Ik* Thiiimere T Wbether a wood 
w ul uak would be etmic raongli to it ml Ibc pren- 
rc of 4llb. 10 the *q. io. ' U », plea» i*y the btJI 
ri:i lor utiliai^ pi.wer, tbkknraa ot caiv, and beirt 
nn ofpiddl™, ftc.,ajaaiogel all sTailable power.— 

E. W'sjldEK. 

"SiTiiS.:;— Water Power.— waiwioelellciw-ieadii 
form me wliiT quantity at water per mmuU widpLKi 



[asTJl :— Piano. -I hay 



agrrciible nkrUUic ting in Ibem. Would a new ai^iM 
irapruve il much, and bow mucb would il c«t ! Tl i> 
ail DCtarv, and the actiuiframciialt. 4iii.by 3ft.-E- 

;s2TiiS.^— Spiral Wood -TnmiiiK— ran any penon 
iiblMrc by answeilng the tulluwiag ! Would * tuae^Hl 
be ncccHaR, or u it poaaible tu do with an oidinaiy 
lathe tump^al wood turning !— E. Jov. 

[aKCH.l- Bottle Batteriea.- 1 want a baticiy thai 
cbuwed will remain ooad for, any. lia at eigU 
. n that it ehaU be ready day or night to Olui^' 



ap foi aiu^eal operauoni. Erpcaa 
Uiit I piopose haTing two nihi* 

Ichiomilc balt^riei, if thfie wlUbi 



IjIcci, hi Ihit I piopose 

1 bottle Mchiomilc baits 



ity at lead 10 be added h 



.. .1.W ol^ihe! 

,^_^_ . ly gnins of IraJ 1.1 the cdimated ' 

l^lS'uf cupper ! At« please uMiHrje in di IrimmiEg ■ 
lirt >i» and weight of cui*l for each »w»y. >opiv'.iu* -, 
a --timattd five giauu o( ivppn m *c ■mt, what ' 

adWiW" ovlet iium Iheaaaay f-liau iioriiii. 
inyui.' - CleaninK SpouK* Cloiha.— W.will 
riinf uf Viui loaxnatin euiTespi»i<s!> kisd^ ^tV. at 
'tw tha ■pi'Bge cluthi .uhJ ty liiun. tUtatst, tit . m 
\m |.*flB«ti>* »heil< »t it"** »3' -'-i" T'"** *fe 
raJii-l el*aB I Alsa ffitiJO .-t^ >:;xa f.i« 1= tit 

Iw iLuiHida piK in the K.-i'-Tn ' 1 hai( a '.ATft ;aan- 
Illy In wa«h, tm I a^ri ;a3 p; i!a=i -.*= ;a;tyi - 

■Wi;.rt.: W»tchJobbl«. W-.:: ^s; -i y.-.;! .-.:. 
rr.pidi'l>-Bti< kindly Bi •!= mj^.« w :;-: » f ■• ^.» -f : 
,lIIali^■o^va"I,>^riawh■"V;|■,■V I^i.-.'-ir*: 
Il I -Whita Foxoltuw CrwitK. w,-=:i .-,< 
kindly gne BW parj.-;iju* i..•■^!.■I.^a«■»p^.^ . 

■'■", awi will ni.L [Mliih.-l'i'L.'JiMi- 

■K«K*.; BleetrieBaUi. ^■"*V=-"- ='^-» : 

ABtiiuwi rlM^tiu Lath : Wha: u>I js t.ijtm:it u : 

,.., awl l«« to applyit («lheni» ^ *,..:xj _»?<<.-, ■ 

,r„tkularfft«»«nadeblritr.-U . 



formed tfi 



i:il in,ifewBiliut«'"' KbiiilTgain imrth^bylhi 
of thcuiore CUH'ybottlehichrwmale: Will " BiglM" 
I yourotter corropondent who kindly rvplkedloKf 
. •Ci.'Vpt my bee: thanks for Ibeir eooitety :— Sctr- 

X. * S.W.a. Brakea— I haTebetaiB- 

....«-.... Tscuum iTske* on 'train. 1 abiiil be***! 
•omt ol tlf nuni.fiuu* naden of the " E. 3L." wol le> 
me b'lr thil steam brake ii made automatic.- A dnw- 
mf wU: h* <vry Bc^<;ptalle.— H. W. HL-naux, 

.K:<i'«.;— atop tor Photo. Iicoa.—I hare a « 
fMEtTinrleni. «b:^h will covtr a & by 4 plate, wltk > 
■in.*tdi<, oat wiih a im. atop the light is cut oS tk 
.\wne« of the pUtt. A: whai disUncf from leas ib^ 
•'■'S'^ ^•'■t^Ii" tofocM. eingle TievlrnaaiV 
w.wcing la Iron: . The ru> for any f ocu< wboU ai 
.l.-sb*. b« BHtn: to oihert as weU u myulf. nowKr 
Ijisftsterlf p]i.:tcg tbei«is within the mraaa of boiI 

;Mr.l*.:-FIr« Alajm.-Cas nny reader ma^uH 
a K=i;^( an! I'Skimt apparatus for 1' 



- --- — .- -— .' A» foKhotuiriiBlA* 

i>:,!»MD.vcaBthe Muud te heird fnn[i.aal^n 
t.^ pr-'Ub e «•■. : Aay laformatloa will be nlw' 

.KTi.: --Wheel iMth C»lcnlatian.-I n*h 
:>w ix what method I nay obtaiB the fulluata ■!■ 
^■^ -Jafct »(*'«■ aumbw, aay B4,80Kaa4Ai*' 
*.:tet. w-X ii>e die abvT* ntinbei. Xba lA * 
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vhen (our or flTvinu'tiplM nrercnniEnl tDcrBuliEmD 
numlwr «m Mlgi^.- Jlo kii.m:i:k. 

:o:7ll.'- Decoration of JewsUary.— Till Sir. 
VIJriaanD. ur any uthi^r kind tvaJpt. ^ivt^ innlructionii 

Ihe above br nwuu uf bAthii ul aLkaliiw ^umbdtm sad 

any taia give '- uurilrinU " usd lull .IrluTfS ..1 ifupHaf: 
wHCKoDi.iiiibontiiniui guin|[ttlnmittic Tyff)!<>iii ;~ 

[flWlS.'— P«in«o«_ EnrineB.— Tu "MEinon."— 



11,1— Honae Cbimney* — I should fei'lmwh 
nJ to Hoy of your pr^Hlt-'al ruden irbo wuld 
gii e IDS their oDinion ai tu Ihu niSttf oi iBMCurity 
aaey itiAka uf the fblioving pruputtoiu : tivigbt 
iKiiiptl. uft, - breaittfa. f>fl. 7u. : thlckneis. IHlu. 
■ ckt luve each tlin« Uuei. but ace comtruc^d of 
in in ntber an npowd tUua- 



AX&VIBS TO C0RRESF0NSSNT8. 



I. Write OD ou 

!S.'"J,' 



■ide of llie paper mlj. and put dtaw 



queriea, and vhen answering queriea pnt thb 

M «eU aa tbe UUm of the a-aenei in irMch tlit 

repaaa nfo-. S. No chai^ U made for inaenin^ lettera, 

uueriei, oc replfe*. *. ' -" '-- - ' ' — ' 

inmtM of manufactuj 



oued, at lepliea gl^iae 
be indeited except aa adveitiw^ 



Milr 4iin. w 



Sa^ 



,• StttBOtm la npedally aiawn Ic hint Ha. i 



rMTiic-1 A*.«». T «»*..sV D^i^.. j..,:»... .^/ Tidual intereat, and TbJcb, if aaEadTfrtidelnvnta in tbcm^ 

miwIl»iTi,l, t^ -f*™S l^^;.h .^ X K„i^ ,t?. -''«■ lead t« t*pH« which are. The " Siipenay Bala 
making a iitlla Mitw alfam launch, wui.W any ^ llie n„,„„„„ „ir.„.Ji,„„„„r,.„f „h..i„i„_„,,rwi™^ 



nlhe InitlalB. kt.. 



iwledceS 



for.-W.^"H^ '"' "' ' °" too. I i.n o 

JM718.j-Iatlie.-I am aTailinfr my.i-If d( the clear 
1 pracUcal dilectiona now appeariuu lui nulling "A 
Cheap Idihe " ; but as 1 do noi intend lo Khith thr flrit 
diltlculQ. no iron bed, and -boald like .if nicco-fDl) to 
go OD impruvinft my lathe, peibapa '■ J . H." will be kind 
eDonghtugltoibclullavinituifDRnaluin— ¥ii..UinciuHii 

paiu to eaating or beailntuck for canyinf bnck-gtaring 



Uj.-O. J. Hei 

l)r. lUchuds.-A. J, 

— M, D.-C. J. S.-i 

-Delta. -W.H. E., I 
Floyd. -TV, D. II , I 
O'Conaoc.— A ShcUiel 
—X.- tihakeapeaie,— 



L.-n. Trick.-W. Xul.n.-JUs-nanli 
H. 1^1 ena.— Dlakev. Emmott, and Ui 

rr. — tfouTli LoDOon Macbini 
Place.— E. M. Richatdi.-it 
, M, (Vimpton.-T.ilaikecand 









[Ba7i7.)-Woll»iton'B Bftttory.-Will any com- 

tetin 7 I faL^ inadtribtm in 'tbt uiwil way, and ^nv-n 
tluH houia after Ibeyvf re put lugeCberue line platra 

■eaker. and alio fifth linc pUt™, bot wilb no better re- 
aulta ; the mercury aeemi to diHolve utT the platei.— n. C. 

[5I71S.l-DoKPolsantaB.— Till one of OUT chemical 



r. u. B. X 






-Uni.uB«l(ol.— M. A, 



ir blackboard! baa bevu 






a tellm 



uldof a 



laingin the way deacribed the other we 
over silb beel-baJl until gliiaiy, Otbei 

aeveialcoala of lampblack, Ibe laat beLn„ 

tuipentina only : another reeipe girea dntly powdered 

coke ai an additign to the black paint. — 

Vol. XY., there are two recipei for '- liaut 
for blackboaiddt which are tbellHC TuniBhei 
powdered cmauce or fine emery ia added, aadlampt 
orivDiT black. »ee al» pp. ISH, 18U. Vol. ZV.; 
TivLoa, Leiceiter. (If it iia Bubuna. you ilioaldi 






of 1 



laudanum have pairdetfe and nure actic 
163719. ]-FlaoiIoK for Sbeds.- 



wiUni 



'ItebenucB 
it Id lee it,)— THI9TL1. (Be« liiC 
in this col, lart ireek— Copying Piuce 
Inrerted the proportiont uf gFoe and 



loubl le 



would anawer the puriHJK, Any hinta about thi 
togeUiet with coat pet aiiuare yarf, willbe lulue. 
IBSTSO,]— Telonhoiilo PBtsntB.-Can any 
me ir the Hell Telephone and liUkc Tranr 
patented in Auitnlia. and if to in what parti ] 
good opening in Uneenihuid for a telephonic tigueat 
ttarting on hia own aif ount ! n hat guud iiu,ttuinpnl>, 
both receiver and trantmittet, can Lo li^ally uaedin thia 
CDuntiy andbooght at a modetate price. !■ the cup and 






id glTcerint 
1 luting b 



whing batteitea m 
•tance ; but lee the 
notice !> lt«al, quit i 



' yuur watehmaker doea 
other nuui.)-M. F. H. 
ilpbidtf of cathou or 






auphone ■ good 



[snai-l— Blootrloal.— VT'onld any of yout rcadeta 
balance !• uaed for the pnrpoae ol compai^ the quan- 
dtiea of electncily iu the Kune Leyden jar on two diffet«nt 

un not a mathemaUdan, and ihould be obliRvd if your 
leaden would give if eulta in arithmetical nuniben, and 
notnuithenmtlcal farmulii.— B. K. H. 
[6S7W.-TQ Mr. Lanoaiter.-l nm making .i*at. 

eoppetaan eight by aii, aud therellsatewoud. cljai^ed 
with iulphurie add tod wat<r. Would it he bett id line 
the cella with dieBl lead iniidcoi [>alut iliemwuliDitch, 

long will tha battery hut T— I ihuS be mueb cibliged.-Z. 

LMISS.I— Chimney.— I am abant to erect a cbitnney 

f..ra wurka. and (bouldfrel obliged if }ou would diKct 

the matttr, or la aay gooi book cuolcming the tequiaite 
Information, Failing thin, nome ot your reddrrri might be 
able to help me. The one propoted to be built ia to be 
about euyda. high, but auIHcientlyatroigtoeattyiinDthet 
K II found reiiuiiiile. tVhat I want iji the proper bottom 
and 1 1|< ii.udo diameteii, and tbicknen of walla ; tu «hit 



-I', Ibhurpening and Belting uwi in Vol. XXJCVl!, 
pp. 2M, 6.5. wi"- ■"—•—■- — ■ >" ' "> '^— 

»eco[idarT- 2. 



a h:ive been prepikrcd by aprndi 



.ba, mInS 



j-W. L. 

i or 18 fur primary j 

'e^ot u^°'vri 

have f orgnlten the 

wilb boiled oil ; but it may h« ga» . 

with UnBted oil and thinned with turpeuune,I^Taii:r. 
CLier. (tSimilar request imietted. i. wveral hav-c been 
glMn.l-I'. W.«o. .Kindly read the heading to " Vn- 
anaweied Uueiiee." It willbe enlered in due time if 

inet]>oJa;^eibapi£e«inipleatiBtliutDnp.HS.Na.«uS,) 

tonr M Statioacra' Hall. lUl up tbe lunn, and pay&a.) 
K fUiBianoi. (Anaa-ertrJ very recently— tee npiie* to 
51844. The other method ia Willi c^perbnoue powder 
mixed with vnmiab— lieiKmei'a Mmt.!- Kaiii Lovaa 
0l>Ui-Bi(-. [Vuu canUndtheminllioliati or Inihe 
Poet (nfice Dirtetory ; bat ai • uittet ol fHCtaar neva- 
vendur wl.o qnderatanda hia bualneaa will not (mly tell 
you the tiUea. but olTer tn gcteopieafor yoti,)— Corv 
li'£aail. (It depend! on what you want tu do. II for 



ot afford apace: 
r or may not I 



coBdudd " not."— U . C 



\..'t cub book abowatht 
af A.'a quilting meeta 

kt yonr peril." and B 



-I.isoaisT. (Kindly 

imbeii. »M til* Bdoo 

rn I.iiijt. {What la 

•a by readiac tbt 

U3 of the laat 



Uw return- that 



leeinrent to the belli. I. The «oy booki w« know 
re EpietaoB on "(.Mating and fgnJidnic" l.&vma'i. 



' (LockwooJ .ind Co.), 



(flimpwn Ijib.)- ^-ijiT. (It it ahown on p. IIH, Vol. 
XXXIII. ; alKiln another t^ru on p. MUi; but why 
not go inui the Patent OtSc t Library and tead the ipeei* 
Umtlnn.l-O. R. U. (Quett-'a^nKfsr full partinlui 
of an elertru-motor without alating iVaiiecannDtbem- 
aerted. Yon will Hnd Mveml illuatrated in back 

which Will be eiuieft fc^r you to mate, fibiw will the 



youhav.-,|— liirLDWTTiLBi.Kupiinr. (Alanydealera 
in luth material. See our uilvt. pages, -j. Tha guea- 

WereraJ, we believe; Ijut tfie band-atamping ia ine- 
fptted.l-rAr^ IS TUB Ciiiinr. [Would you really take 
ajiything and everything thai might be guCMedl 
Better egnault another medical mao. and tell hlmai 

You muBt tecoUect that you are oldei.]— W.tVaTios! 
(Not poaaible, without MiriHctng jomelhing. The 
mtual aize baa not been adopted fornutbing; but look 
up the aubject in boili numbars, and you will pnb- 
atily dnd avmnbing to auit. There muaC, boireTer, b« 
aomething like tbe preaeat leofth.]- A YocziaBTBn. 
(\11 you mnt iaa auiple revoTulion Indicatorwhich 
IB arolicable to any liml wheel. A table, eaiily calcu- 

the method n( calculating trainii in aeittal back 



you refer tu could be utilwd.}— W. F. Jaxbb. (A 

voloma. Kee p. 883, Vol. XV , p. BO, Vol. xn.. p. 
448. MX. BBS, Vol, XI. ; alao in earlier volumes. »tt 
Ktanley'i book on "Dniwing InirnioientB,''!— Q- ><■ 
oa H. H. [For piintizig lintem-elidcs. aee p. US. laat 
voluiue, aiid the indinB generally.; — MiLLka, (An 
Otto gaaeuEine would be much the more economical of 

oaIe,'^keirwJSiil giv^~^X^m"';1^1iJ?S 
main, ic.) -A. Mxa. (IntypeJ. 



raOBLEU DCCCLXIX.— By O, J, Sc.i 
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knaici Bolntion* to 8S5 by B. Famawoith ; 
by Be*. W. Anderaon (Old Bomneyi : lu M 
Bcbmucke.J, O, Elliott. X, Y. / . U. A. iienne 
W.Aadenon. 
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AMERICAS LOCOMOTIVE 



PRACTICE.* 

ALTHOUGH the average speed of trains 
in the United States is some 20 per 
cent, below the mean speed of trains in this 
comitry, all things considered, the service 
controUed by the American engineers com- 
pares favourably with any in the world. There 
is, we need scarcely say, a considerable differ- 
ence in the conditions, both with regard to 
the engines and the carriages, and also in 
the matter of road — a most important factor 
when high speeds enter into the question. 
The American style of carriage is well- 
adapted at all events for the long-distance 
journeys ; but just as there is little reason 
to imagine it will ever be adopted hero, ex- 
cept in special circumstances, so there is 
some reason to think that in what we may 
call their local or metropolitan service, 
American railway managers may, before 
long, adopt the English or common pattern, 
with improvements suited to the tastes of 
their patrons. The question as to which is 
the best style of locomotive has long been 
debated by engineers in this country and 
America, and recently a suggestion was 
made that a first-class Enelish engine should 
be bought by some of Uie American com- 
panies and tested on their lines against the 
best locomotive produced in their shops. 
Probably the best locomotive has not >et 
been devised, even for any given section of 
line and class of traffic, ana it is certain that 
locoiiiotive designers in this country have 
not arrived at finality, though it may very 
well be doubted whether some recent 
changes in matters of detail are altogether 
improvements. The American engineers at 
first copied English builders and made 
locomotives with single drivers ; but, as is 
their wont, they quickly made improve- 
ments, and we are not disposed to 
dispute with Mr. Edwu^is the dictum 
that the American locomotive of to-day is 
** one of the most perfect pieces of 
mechanism wrought out by the nand and 
mind of man.'* "We must, however, be 
allowed to say that another of the **most 
perfect pieces of mechanism," &c., is the 
English locomotive of to-day — though 
''most perfect** must be taken really in a 
comparative sense, for the locomotive, 
whether in the United States or in 
England is not quite perfect, though 
wonderful enough to those who reafiy 
understand its construction. The standard 
passenger locomotive of the American lines 
has four -coupled drivers with a leading 
four-wheeled bog^e truck, the latter ar- 
rangement having been apparently first 
introduced — at least so far as a four- 
wheeled leading truck is concerned — by Mr. 
M. W. Baldwin, in an engine he built for 
Mr. E. L. Miller in 1834. For freight trains, 
engines having six and even eight coupled 
driving wheels are used ; but, as a rule, in 
those cases the front is carried by a two- 
wheeled truck. In the standard, or 
'* American," engine, as it is called, the 
drivers rarely exceed 5ft. 6in. in diameter, 
and very frequently are nearer 5ft., but 
latterly, for fast traffic, some standard 
engines have been built bavins^ drivers 
of ()ft. Gin. diameter ; and at least one 
well-known engineer considers that for 
certain fast lines single drivers of large 
diameter would be better than the present 

* ModMn American Looomotire Engine.*. Bj Evoet 
EowAMM, li.B. Philadelphia : Henry Carey Baird aiid 
Co. ; Ixmdon : Sampeon Low and Co. 
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rather small four-coupled wheels. The 
standard type has undoubtedly done good 
work; but it is not imlikely that before 
long the American builders will return to 
some of the models that were made in 1849. 
About that time several locomotives were 
built having 7ft. sin&^le drivers, and at least 
seven having single drivers as laree as Sft. ; 
some of these last having the rauier extra- 
ordinary cylinder dimensions of ISin. dia- 
meter by 38in. stroke ! For the last three 
or four years, engines having single drivers 
of 6ft. Gin. diameter have been used to 
work the fast trains on the Bound Brook 
route between Philadelphia and New 
York, and as the gradients of the 
line are easy, and it seems fast 
trains will pay, there is a possibility that 
Mr. Bamet le Van's idea of 90 miles an hour 
will be accomplished some day. A glance 
at the railway map of the tTnited 8tates 
will show, as the fact is, that there must be 
considerable rivalry between the lines 
running to Philadelphia from New York, or 
rather Jersey City, and as one route is about 
a mile or so longer than the other, it was 
considered an achievement for the Heading 
railroad to do the journey in less time than 
was taken by the Pennsylvania line. Between 
the points where speed can be maintained 
the average rate for one train was 57*6 miles, 
and of the other 49 miles. Since that trial 
the Pennsylvania line has done better, 
and now runs the fastest train in 
America over a distaence of ground — 
the fastest in the world for a journey 
of more than 900 miles. The United States 
is the country of long distances, and has 
the advantage of a ** limited express " with 
a journey of 912 miles, and only seven stops, 
which is accomplished in the excellent time 
of just less than 25^ hours. It must be 
remembered in consijdering this performance 
that not only does this train slow through 
many junctions, but it also crosses many 
busy streets and passes through several 
towns on the level, so that after getting 
beyond Philadelphia, a run of twenty miles 
without checking the speed is rare. The 
run hx)m Jersey City to Philadelphia is the 
fastest portion, and is accomplisned at an 
average speed of 45 miles an hour, while 
the remainder of the journey is run at 
an average of 34 miles, the mean 
rate over the whole 912 miles being 
35*29 miles an hour. The stops are made 
at the ends of the sections to change 
engines, which are mostly of the standard 
four- coupled type, but with 6ft. Gin. drivers. 
They weigh, roadworthy, including tender, 
74 tons ; and as the train usually consists of 
five Pullman sleeping cars and one dining 
car, the total weight to be hauled is about 
274 tons. Throughout the journey the speed 
is continually varying from 30 to 60 miles 
an hour ; but on the clearest portion of the 
line the rate for a few miles is about 70. 
The firebox of the engine used for work of 
this kind is about lOft. long; so that the 
fireman must be an expert in his way to 
keep the fire level and bright and the 
steam gauge steady at 130. An injector is 
used to feed, and is kept continually at 
work during the trip. We think that most 
railway men will agree with us that this 
journey of 912 miles in less than 26 hours 
will compare well with any run in Gh:«at 
Britain, when the conditions are considered, 
and it is in itself sufficient evidence that the 
locomotive engine in the United States has 
reached a high degree of excellence. Those 
who wish to obtain, as it were at a glance, 
a good idea of American locomotive prac- 
tice will find it in Mr. £dwards*s book, the 
title of which we give below, for on one page 
we have seventeen little diagrams of the 
engines shown at the Centennial Exhibi- 
tion held in Philadelphia in 1876, and 
the following pages give in table form 
the measurements or other particulars 
necessary to fohu a complete idea of tiie 



various types illustrated. Mr. Edwards's 
work forms, in fact, a textbook of the loco- 
motive specially adapted to American 
practice, and is an all-sufficient guide to the 
workman and to the designer. In his 
chapter on the link motion, tne author falls 
into the error of attributing that almost in- 
valuableinvention to George Stephenson. The 
fact is that in 1842 a Mr. Willifuns, a gentle- 
man apprentice in the works of B. Stephen- 
son ana Co., suggested something of the 
kind ; but the link-motion, as we know it, 
was worked out by Mr. W. Howe, at that 
time an employS of the Messrs. Stephenson 
and Co., who was rewarded by the 
present of twenty guineas. Mr. Hutchinson, 
the manager of the works, seems to have 
had something to do with the invention — 
he is credited with suggesting the notches 
in the quadrant — and there is also a claim 
for Mr. Jackson, a miner, who is alleged to 
have p^ven the idea to Howe. Be that as it 
may, it is certain that Mr. Williams conceived 
the original idea, and that Howe was the 
first to exhibit a really practicable modeL 
The Stephensons had notning to do with it 
beyond giving it their countenance. Li Vol. 
XrV., the question is ably argued out, and 
on p. 328 of that volume wiS be found a 
diminished copy of the original drawings 
sent to the North Midland Co., in order 
that they might apply the link motion to 
their engine No. 71, the first that was fitted 
with the link. Besides the matters which 
belong exclusively to the locomotive, Mr. 
Edwards*s book contains much useful in- 
formation relating to workshop practices, 
and the tables which he appends complete 
a volume which, we doubt not, will be of 
ereat assistance to the future locomotive 
designers, drivers, and firemen in the United 
States. Forney's ** Catechism,'' which was 
published in 1875, and which we reviewed 
on p. 601, Vol. XXI., is a work which is 
more purely practical ; but Mr. Edwards 
has endeavoured to instruct bis readers in 
the theory and the principles of the prac- 
tice, and with these two books in hit library 
the student will have little difficulty in 
understanding that wonderful creation of 
mechanical genius — the modem locomo- 



tive. 



BLECTR0-MAO9ETS.-II. 

By John T. Sprague. 

{Concluded fnmn page 355.) 

18. rpHE maximum attractive power to 
<L be developed in iron was found by 
Joule to be 2001b. par square inch of core, 
which is equiv^ent to a force of 13,800,000 
dynes per centimetre. Prof. Bowland gives 
the capacity of iron. at 1,390 C.G.S. units 
per cubic centimetre ; but various authorities 
range from 400 to 1,000 for steel, and, as 
will be understood from sees. 15 to 18, eac\ 
quality of iron has its own specific capacity, 
to be ascertained only by experiment. 

19. The selection of the suitable size of 
wire is governed by the resistance of the 
rest of the circuit. For maximum work, 
the resistance of the magnet should be 
equal to that of all the rest of the circuit, 
including battery. For rapid action, as in 
a vibrating armature or telegraphic relay, 
the resistance is made much lower than thu, 
to prevent the counteracting influence and 
damage of extra currents. But it should be 
understood that '* resistance" is employed 
in this way merely as a mode of measuring 
and comparing the wires of different sizes 
and lengths, which can be put into tha 
helix of required dimensions. Besistance, 
as such, must be kept down by using high 
conducting wire. 

20. Various formulae are civen to deter- 
mine the sizes of wire required ; but I prefer^ 
for the sake of general readers, to deal with 
the subject physically rather than alv^ 
braicall^ . kAi!»ML Sa^ '^^ ^aeiNs&sv %^^^tf:Kk -^^vsa^^ 
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■ '■■■• ■' ■ '.]',.•' $: fiiMfd to that of the wire. 

■■ . nr. ; ".'. V ♦.!.■ /-r.' r;r>' *-xj/<'iidf'd is in the ratio of 

...!.;.f*/r '";■ ^ If.. }. ■ tf.v r"«istjinw of what order it 

• '/.i...-..ji ... iv. rl'i.';'-, -A-f: havf, at firat energy sup- 

ji.i' i Ir, ." tj.f: MirT»?iit 'V ^ 2 — Is joulads per 

■■•''.••.r.'I. 

'' ..\rT *':t. -f..roiid ftonditiona, wo have it 
.: ' i - ■; J. i»;-H *:iierff}' supplied by the re- 
■ : . >• : ': irr' lit ti th*.* iiicreascd resistance. 
;;:" ir. til': first casij the whole IS joulads 
' ' ,. --'..'J ii. : i. -/ V:-;-. rhf: .1.-.- '-Ari^rTi'^:'! in hrrating the battery and 

. .. »• -.'J.' ..'... :..:... I. .'r. T^i.-ft: in t;;e sw:ond case, only 8 are so ex- 

..X '^' -.--«. *\ .-'•'.. ;• \-,.l Ttr/ TirT.'i.'l. v/hiio J are employed in work. 
• .'.».«..•.:. "* - '," i -%T. * j;. If, thf;n. tliO magnet is so arranged 
.- ^.. : ." 4" r'.' I't.-f-. T:.-^ *.?..ir it '»-ill req'iirr* :i ampCiresto do its work, 
. . ..'.iriirti , .- t;..:-.- r^vi ."». "^-i*! it i- 'rvilfriit the E.M.F. must be increased 
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V :;i-r.- .f :..-V-l -^'l:.\. ::ir. ir. r.r ir^rt ion to the extra resistance repre- 

ii^-iftr:'l 's/v the work ; it must, therefore, be 
rii.*^. i t'/C " li = o ^ :» = 9 volts, and then 
-^T^ -iV. ill Lv.-e enerj?y :}' ■■ ;5 = 27 joulads, 
■.:' "a-hii-h n are used in battery and wire as 
b»s: >.-. ;;ri'l :• remain to do the mechanical 
':r/r^. Tiir^nrfore. in all cases, the battery 

._j ^ . ., _ ui'i*: -riTrly tiie current required while work 

;' ' r ■ '."V*"* "J! r - x"~^w- ii i/inirnot merely that calculated from 

' ' ' "u -U:;!^-- - '-ji' T-i: -■■^n ih-'W '^"^ m-asured resistances. 

. .~ -'*:"''_._."!!'',- .'- -l^K As usuailv constructed — that is, in 

"T!' . r -J ,. -:. . tT -- - • ^ ;' -x^^f. thr :::r«ie«L:>? tomi — the electro-magnets 
jL^Z'\ :r.r^ -.::- :i.nit.v.. - - .- -^ .io not utiil- ■ all the magnetic effect of the 

curr-.-nt. '.vhioh acts externally as well as in- 
tcrr.Aily. bit in the opposite direction. The 
ami-irirt- is niagnetisetl, of course, but only 
bv induction from the core, and part of the 
Tvwr-r must be lii verted to the external field 
oi t lie helix. This external power may be 
u:i!ii*d in various ways. 
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r^ ::- I .tted lines, in order t> 
:L '. :ltr ftjrcits in the ujtT>r 
-.■rv :'in i:ot on the armature. 
«'tL- greatest power may t- 
.» i irth'vr luodilioation of aiy 
ih 'l- • -xtvniiil i»etion of th- 
L-irn ::• hy tb*:* :»mi:iture, Vnich 
rti^ei by the oanent, as wtJ 
:::. Fis. ^ shows this :- 
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C is the c:or. dttri with two pole x-ie:*?, 
X, S, exttndiiisr • -vvr oiw?-third of th*? .nd 
of the h.-lix : A is the armature in which 
the outsider action of the current products 
poles n 3 oppose*! to th:*se of the magnet, «> 
that a powerful attraeti -n draws down th.> 
armature which is ni.vie a? part of i 
cyhnder nittd :-? the pol" pieces. 
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Thi< wi< IV* tented under the name of the 
• ■ -\^: in .h ' ' miST.et — a barbarous wordin- 
v.n:e^l *.? :onvey some idea of exaltation ; 
■; v;t rhv i. -r.strjction had been frequentlj^ 
.I'-Vlvr.: Ivior*^ Fiar. t? will explain it. 
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It will bo siM'n that though there is only 

v»^^- ' 11' .. 4i,i.j 14 still a true horse-snoe 

. . i!iv« il»iii«nsiiiiij* wIiK'h j one coiv, tins is Him »* ^'■^^ t« j«« «,- 

' . -x- ■»• ««'^ »'»»«' " . , . ! ,,..,.,„^.t tho other arm bemga cyhnder sur- 

„■•. iriM. i..'w.r «iiu»| »J *'"*^ ,. ' It, ' .nrp The efltect is to produce 

Mv riini l*» adjust n.muliii^' the core. -^^.® ""^^ fl^,^*^___p. 

"■' ':, l\u . ' Man.vtothe an intons... but very l^"^^!^'?;/^^^* "^^^ 

«,..• uuliu I'MMia , ^,.,.t,.d bv thf arrows, giving, no douDi. 

..:...,.. „ ,,., ,„,„u. Imiv.,,.... \sh\U. a ''*"»';\ >..;' b°t with attraction 

.III, ,,uinnd i-oudilioiis inrat lM)l(Iinf? I*" ,, i •*««/,« 
• ^ ...M ..M»Mlu' UM"»»'»' l„. I .v,.Hrd only at a small distance. 






OBJSCT-OLASS WOKKINO.-X 

TUERE i::u*: :-r ir^it .vir-.- ufid.if drypcliab. 
ing is airizei. t.;^T--.:ve .ill CTtriise frrx 
the surface of U:''^ Iri^f . i :■ ins-ire this. ^ wtii J* 
to cleans^ the a-ri^ .-* i:r ■ xa=:iir^t£on, a weat 
acid dip is u*£d ±i'^' th- 5=.>::hln^. This dip 
isappUedw-th i s:.-:t:^ *r.i washed off after- 
wards with cle-ir. -s^ter. Th- prrp-nrrions I fici 
effective art^ 1 p-i^t ;i ^ilph-j^ric i::J BP. to 6 
parts ^-ater, 1:^^:1: iLSizish th:« not u«:-d» 
this, to find wb t: i ii:i=: t-rr of .-x^iii: scratch. s 
and other d'::e.:s ir- tr: -Lrh: :;■ :i?h:. when the 
deceptive top jLiio ^it Li 5=n:.::h:n^ is oissolvtd 
off. It is not prsrl'rlr :■: ^1-- tie rice required 
to p<.Ush a rlvr- s:- -: i *:iri^ :-- : -: :wo c-^nsiden- 
tions are i^o ^v- . Firs:, th^ if ^ -i^tie i<w^ 
of U^rht if i~.- --s^^ > - r ::. : ?: -j::i.y_?:-iisheJa? 
theuie:..:^i::^--r:.:: <-•: =- '^^ .:p^^r th^ 

willinrre..- :-:!. ii^^l* -i-- -^^l^nvncid. It 
ia verv ir^..::'^^ i'- v::^^r =^-^:i :t ^lry poh^h- 
ing to k-f .^i: : : - > -i= \- ^ ? ^ TTV^*^ 

evervlilili i /^- — "-- i *:^- '-— ^^- "-• -^^ovt 

ih/e iT-iSi* w- — : -!• -. — - ;'^.-^* -' ^' ^^ 

poh>:^r'i ■:= :--- --=-* -^-^ - t-o.. wb-::! tht 
statiorLiT-.- ::■.- :# -^-i- ..=*_<s ci ^ c^ntmuaticn 
of stnii'-:. ■:' ^-rr^S^i -in=.i with elliptic. 

Uiuxnltf *ni r^: ^:r'?: — ^:rs :f :-. ti r_inds wiJ 
iiv;!:;"" VTiti t:::^ •- .-tir^ T.rli^er the let 






, .. ,.., ,..M...I.'.iM- .Mann-. 

U tlu' ,.iini>< MMpiinMlto 

.u.. iM.r llu.rlrrl.o mn IVr 

.... i.. ,..!.. il.at I..M.-..! wh.^i; 
1 «..iL it i'« hrir tliat 

. II I .%\\ \ III I it> ■ 
. ,., ...!....» I M...Ki""< «'\'"' 

,. ;i,."«'' ;• '"",';T,^ 

... i iviii ii Ui tiff II* 

I II .4ll.t Jill* "••""• '»"""'' 

,.i...i... n ■ H"",""-; 

! , ,; ..1. '1 1"*- "'''', 

u i «•.■■•". ;,y ,v 

' ' ■ ;;■ 'J:. ».-...... n.. './ 

•' • r' '.:i uJ. .adMi 



«« 



Hoin 



i. eloctnc V»ells, which is shown in tig. .. ^^^j^,. 




r • 



r I q. i 



-•■^r 




' .-.^^.:-r ir.:.-. Sir - - r. ■ il ii: rn :i thr lr=i::- 

• -•■ ■■.'"" '" "- - ~ -" -.--■*• -"*,,;. 



'.■« * 






I. . 




suT..- ^^v: ■ r »» -iSri "--fca a »>i. with iMnHcl 

fa. ■2.-i=L Th- - ais " sat 
:.2* :»*r *: li- ^?C«^- The pcli*h- 



u:^. »v*-' 



:. ;.? »::.. tixf «[ 



V J 



Jam. 18, 1884. 



ENGLISS MECHANIO AND WOULD OF SCIENOE: No. 982. 



centre ot the rolatinj to'il. If a ittntionary tool 
be tued, thn polUhor can b<- widened, or, ruth«r, 
a wilier one i>at down, ot the ume pa[>cr as tho 
origiiial ono wu Wgnn with, liy Huting upon 
this illuBt ration, it will nut he very difficult to i*o 
reguhite or proportion the si^e of 'the cork back 
that, in conjunction with a Buitablii position 
on tht) rotating tool, oi u Buitable width of 
poliihvr on the stationary ono, we Citn giro our 
Burtuceti the needed figure. I do not see that by 
any poasibility mcasiiromenCa Ciin he ot anything 
mote than approximate ^-alue, eveiy slight 
<iiffcrence acting, as it does, in so greaUy altcT- 
ing results. Minute diCfeicnces in pBiwr thick- 
HOBS, difiercncca of pressure by diili'rent hands, 
oven tho temperature and purenL-si o£ the pow- 
ders uicd, are each and all productive ot groat 
deviations from any laid-doMH rule. I do not 
state this to deter, but r.ithor to incite to ei- 
perimont. 

Ye«irs ago it was my privilege to work with 
ono ot tho great DoUond's o.g. workers. I 
confess that aa 1 look back I am surprised at the 
comparatively primitive method, or ratliei- want 
of method, that prevailed in the old days, and 
jet wh&t good results were obtained. The mode 
was Bimplieity itself compared with the elabo- 
rate nmchinor}- ot the present dnv us used in oiir 
best fiime. 1 think u description in In^ef will 
interest our readers, 6o 1 will endeavour to 
give it. 

The lenses, roughedup as usual, were cemented 
on an iron buuk with pitch : these backs each had 
a, screwed boss, so tfiat they would screw on a 
post sat firmly in the door. ' Tho tools of brass, 
the same ai/o as the glass, also screwed on this 
post. Theionvox lens, smoothed heautifully (at 
the top), was now screwed on the post in place ot 
the tool. A strip of luteatring aUk, about four- 
fifths tho diHrnetcr of the convex lens, was stuck 
down on the tool with a mixture of pitch and 
turpentine ; when this was dry a good " scnson- 
ing" of putty powder, shaken out of a pepper. 
box, was applied and well wetted and rubtiod 
into the silk. A wooden handle was screwed in 
the boss of the polishing tool, and tho polishing, 
figuring, and finishing commenced. A regular 
sweeping airoke, showing the centre of the 
lens each time, was appliud for a few 
hours, and then the lens waa "knocked 
off." The a.tme process did for the con- 
cave lens, with the eieeplion that it 
was kept upwards and the tool was entirely 
covered with silk. Now came the testing, first 
on the dial. If it did not define (/.at, one side 
after another was reamoothed and repolished 
until the dial (a good watch dial, with a very 
omaU name on it) was defined. Then came tho 
star testing, which was a reiwtition of the other. 
8mooth over and polish over until good enough, 
with occasional flattoninga and deepcnings for 
colour correction, as al^rations were made in 
the tools through tbe continued working. With 
regard to the method used for centring the 
lensee, which was done on a hollow mandrel, I 
do not think much improvement can be made 
upon it. This description will show that there 
must lie individual sliill at the botton ot it all, 
or it is questionable whether even a good result 
could be got. Much pluck and patience an ' 
great powers ot endurance had thu old gentli 
man, and very good are his glasses, even noB 

(Ti it eoHtimud.) 



is then distilled, and afterward.^ about h.'ili a 
Utre of pure glycerine is poured into the alcohol 
ihua obtained. In operating by reduction of 
;he degree of alcoholic strflngtii by means of 
tpirits, for every 100 litres of Superior cum or 
molaises spirit of 95' to 96 'alcoholic strength by 
Lussac'a centesimal alcoholometer, 13 litres 
n, G litres ot eberr}' spirit, and 4 litras ot 
Hollands gin ot 49' to SU' strength when mixed 
ire added, thus bringing down the strength ot 
ihe whole to about 90'. Halt a litre ot pure 
glycerine is then added. In the proceaa by 
'aiaing tho degree ot alcoholic strength, tht 



is brought up to yo' 'ly tho addition 
jf superior com Or molasses spirit, and after- 
wards adding per 100 litres of this mixture. 3 
litres of cherry epirit, I litre of Hollands gin, 
uid half a litre of glycerine. In operating l}y 
addition of essences or ethera, fur ever;' lOD 
litres ot alcohol ot 05' to 90' strongth by'G.iy- 
centesimal alcoholometer, IJ | centilitres 
of esaenco or ether of Cognac, commonly' sold 
under the name of fiavour or essence ot brandy, 
and a bolt-litre ot pure glycerine are added ; the 
n'bolo is tiien nmcorated with 10 kilogrammes of 
jiruncafor about a fortnight ; it is then strained ami 
filtered. In operating by maceration, lor every 
100 litres ot alcohol as aboi o 15 kilogrammes of 
prunca, 250 grammes of juniper heiries. and 12.5 
gninimes of hUlck tea are added, and the whole 
left for about a month to macerate, after which 

is strained and filtered and halt a litre of pure 
^ y<erinu added. In o[iciating by reduction of 
the degree of alcoholic strength by means ot 
fruit juicee, tor every 100 litres ot alcohol of from 
a5> to 96° 1*2 to 13 litres ot pineapple juice and 1 
kilogramme of pineapple skins are added : the 
whole is left to macerate for ahotit a fortnight, it 

then filtered, after which 4 litres of Huilands 
gin and halt a litre of glycerine are added. 1);' 
adding an equal quantity of water to al'ohuls ob- 
taincdas above, they are, according to thei>atontee, 
changed into Cognac of quality varying according 
' the natuie ot the ingredients uaud. 



KANXTFACTUBED BBASST. 

UNDEB the title of improvements in .^ 
manufactnrc ot alcohols a patent has been 
granted in this country to aninvention which is 
intended, by reducing them, to facilitate the re- 
moval and shipment ot alcohols, and also to 
convert a quantity of plain spirit into Cognac 
brandT. The invention is a communication 
trom 51. Adrien Ralu, jun., of Ermont, France 
and the patent covers several proeeaaes, for the 
result desired may be obtained in different ways 
— e.g., by distillation, or by raising or lowering 
the alcoholic strenj^th by means ot spirits 
having a flavour similar to that of Cognac, by 
the addition of esaences and ethera, by macera- 
tion, or by lowering ihe degree of alcoholic 
■trength hj- meana ot tniit juices. In opera- 
ting by duitillntion, 1 kilogramme of juniper 
berries, 10 kilogram moa ot prunes, and 1 
fcilognunme of orange blossom are added to 
«-varj- 100 kilooTommes of grape pulp that is to 
he distillfid. T'-"-i»letttomacerate24hours,U 
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THE LATE UB. J. H. OALLMEYEE. 

THE death is announced, in his fiSrd year, ot 
Mr, John Henry Dollmeyer, optician, whose 
name has been long associated with the pro- 
duction of some ot the beat optical work in 
England, ospeciallv lenses for different branchea 
of photography. In 1849 he left liermany, his 
native country, and come to England, entering 
the house of Uie late Andrew Roes, the founder 
of tho well-known optician's business bearing 
I- jjj Dallraeyer's attention was at 



They used a secret Unguaga in teaching their 
r«ciilt science. Water and the other elements had 
ija:h its own symbol. Bach of the seven metals 
iros denoted by the symbol of one of the membsia 
tit the solar system as known to the ancient world, 
^old by that for the aim, silver by that for the 
laooB, and quicksilver, copper, tin. iron, and Isad 
by those for the pbmeU Mercury, Veniia. Jupiter, 
Uars. and Saturn respectively. Moreover, each 
had its mystical relation to its day of the week. 
Thew!, together with the letters AB It A CADA 
SKA, arranged in a aacred triangle aud curioiia 
iippUcatious of the Pythagorean doctrine of 
numbers, were freely used by those versed in that 
Cabalistic Lore which was traosd back to Adam. 
Ttie names oI some of the writers on alchemy and 
titles of their works wore dted. Zosimus wrote, 
"On the Divine Water "and "On the Uathod ot 
Confecting gold ; " Heliodoroa, <' Ot the Sacred Art 
of Chemistry ; ' ' Theophraslos, Archelaos, Pelagois, 
Oatanea, "Ofthe Sacred Ait;" Hierotheos. "Ot 
the Stone of the Fhilosophera " aud "Ot Qold- 
making: " Ulympiodoros also wrote " Ot Gold- 
mating." The Amba were wonderful compdlsrs 
if sQCh learning, which trom them pa>>ed thnnirit 
tho Moors into Spain and the whole west. The 
words *llf"i', alinbol, borax, and many other 
nhemical terms were Arabic. This literature 
proved that the alchemists had added to vin^w^ 
and other vegetable acids the spirit of nitre and ths 
spirit of ammonia or salt. They had found that, 
OS shown by the lecturer, the spirit ot nitre (our 
oitric add) would dissolve all the other metals 
Icnown to them, but would not dissolve gold, 
which, however, yielded to what they termed ngna 
itjia. This was nothing but a mixture of the 
ipirita ot nitre and salt (our nitric aud muriatic 
adds). They knew besidss that by the nuion of 
■cida aud alKaltea fresh subitances, unlike either, 
were formed, which they termed salts, as we did 
still. Nor were the ancient alchemists ignorant of 
the result ot the action of the acida on metallic 
calces, the name given to the residuum left in tti* 
crucible after the reasting of the metals. On 
treating a calx with on add they found that a 
wlntion resulted identical with that produced by 
dissolving in ths acid the uncilcined metal. Gipen- 
meuts vu^yiug these elementary hut momentous 
joncluaians, already reached by the alchemist*, 
«ore repeated for Uie iostruotion of hia yonthtut 
audience by Frof. Dewor. Au experiment (rf 
another kind, namely, ths coatjag irf iron with 
copper by plunging it into an add solution of ths 
latter, it was remarked, might have fostered the 
ieluiion of the alchemiats about the transmutation 
of the metals. Of ooiuse, a fresh amilicatiDn of Ulo 
icid to the copper coating proved to the young 
rtudents how baseleiB was tho fancy. After a 



tho 



Ko^Baoon a23&) as the first great 
Dnffliih alchemist, the lecturer ren" *' """ 
LUdieDce that the real starting point 



reminded 1 



telescopes, for which, in conjunction with Mr. 
Ross, he computed a large number of formuho. 
At his death, Mr. Rosa bequeathed to Mr. 
Dallmeyer the bulk of his optical appUances 
for the manutacturo ot astronoroiau tele- 
scopes. About this date (1S66) photography 
began to be popularised by the general adoption 
of the collodion process. Mr, Dallmeyer qmckty 
discovered that the photographic lenses then in 
uae stood in great need of imprevcment in every 
direction. In rapid auccossion he produced lenaet. 
for landacape and portrait photography, and it if. 
greatly owing to his efforts that English lenses 
now rank second to none. He was apecially com- 
missioned to provide several ot the telescopes and 
photographic appliances used by the different 
Government expeditions for the obseTv^tion of 
the recent Transit of Venus, and hia telestopt 
object-glasses are in high repute among tht 
leading astronomers. For aomc time past his 
health had been precarious, and, whilst taking 
complete repose from work, on the voyage to 
Kew Zealand, he died,on the 30th ult. 



must be dated frem the inveitigatian ot the 



discovered that the vibntiona of the pendolnm, 
ihort or long, take the same tune, thus givit^ as an 
sxact measure ot time. The discovery led np to 
its use in determining the shape of the earth " 



', and in demonstrating its 
lecturer concluded with 
repetition of Foucault's 
deflection of the 



ALCHEMT Airs HOSEBN BCIENCE. 

THE following is an abstract ot the hut thret 
lectures of the series delivered by Prof. 
Dewor, F.B.S,, at the Royal Institution m. 
" Alchemy in Relation to Modern Science." (Set 
pages 3H2, 406.) Prof. Dewar began by remindinp 
those who had followed the history ttiat hitherto 
chemical research had been extricably mixed up wit^ 
other extraneous matters, such as physical and meta - 
physical spoculatiou about the constitution of thi 
umvenie and so forth. This alloy added ver] 
much to the difhculty of t^^ inquiry, which wai- 
further complicated by \^ tantaatic notation 
employed by the alcbemiata {roin ^Bry early times 
in speaking ot the thiagt ^ ^bi!^ thay treated. 



m eminently a 

experiment m 1851, the seemmg d 

pendolum, taken on a measured w. 

minute and always in the Mme direction, proving 

to demauatmtion the real dionial motion ot our 

In his fifth lecture, Prof. Dawar spoke ot New- 
ton's auhlime demonatration, that the laws of 
motion extend not only to all the heavenly bodies, 
but al» to molecular changes with which chemistry 
is concerned. But they had not yet done witii the 
workers before Newton. Of the alohemista belong- 
iag to the thirteenth century Raymond LuUy was 
reputed to have transmnted 20,000 tons ot leadfnto 
gold, a tradition needing no comment, aavethata 
quarter rose noble poaaing as one of Lolly's was 
afterwards exhibited, which Frof. Hoberia, id the 
lyal Mint, guaranteed as the purest gold. On 
B same high authority it waa believed to have 
iginally existed as an alloy of a far larger moss . 
"'-°' which having been aeparated by the aetiOD 

.^j »!,„ _:.,J ^A _„ ig,t behind. In 

prepared by Prot. 
Boberls waa performed, showing the newly-dis- 
covered peculiarity oTgold, that uter cooling down 
from a liery fluid into a dark solid it suddenly 
Hashed forth into more that it former brightnesa 
Another alchemist in the same century actnally 
mounted the papal throne— namely, John XXI. 
Kogar Bacon was the third great hght of that age. 
Paracelsus, to whom the healing art owed so much, 
oame two or three eenturiiB^tar. It was he who 
first introduced the use df thl metal antimony in 
medidne. A seriei ot ahdoa photographed uom 
antDentic sources were passed through the lantern 
aud thrown on the screen to illustrate the appara- 
tus and eiperimentsoftbe alchemiats, "' - 
a rudely drawli fomace tor tl 
wood, t,h»a, wuii^ &nit;»a. « 
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II of Ur. E. M. Xalsou. 
hiilologieal research with 
moderate outlay i> stlow- 



„_l»tui;p. with Uie di«phraRm", - , , 

nwv Iw r.-»Jily "een from sbotu the »t»ge. uid the 
diaiihraitius mpidly changed : alto parmitting the 
.. ! _. >.__.i...j —■>.- upper edge of tha tUaa 



h hiKhp' 



.|.,,li,.lo, 



poluhed rarfieca of thmtn ttiiia ■un 
rubbed doirntogiTe them a frciBBiK.- 
vill afford them a itroagn hoU. n» .t 
be put together by wKmiinc 4wfU« a: 
matine ilue. irith the ud^ a ^auii r.i 
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.. .^ay be noted that f __ _ .. „ , 

I tho BtagB by which the position of an ■ einpl f;t =i,T»f:n« -*::«, 
V ha recorfed without the use of machani- i A Terr gwd ;.-:= ri mZ =a 
inpriti, the (p'ftduations for the vertioil i twj p-.A-n ci ;jj* — ir.x-oi 
moveniutit boinK on the staKO- plate, and those tor . orJiairy janw; ":^ »iii« 
file Litarul moi-erasnt on tlie Bliding-hir canjing , glaa W±i KSaraifd :»■ m ; 
thiiobieet. Tho optical body diridee in two for or. t>f tser «:_ a kt,; ;i 
ictiibility. The eyepiece* are fitted with different , iiKU fri lii*; -V. Swi: r:- 






■ igiug rli.l[. 



itht 
with I'oi 



i and L^-iliud'? 



■ CHEMICAL EXPERIfflEHTS IS TBE i^^,: 
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« lolation of some dye, such u tnnneric or indigo ; 
the efFeota ot Kdde and alkelice on BolutionB of blue 
uid red litmus. &c., &c. So mui; ezperimeota will 
laturaUr occur to the mind ot the reidar that it i» 
aeedleu tor u> to enumBnite more. One of the feect 
tbiogg we hare seen demoDatrated iu thia wav, 
though it L9 hardlj within the province ot the 
idiotognpher, woa the electrolyaii of a mb' 
■tanca, a nolatjon of ebloride of copper b^g 
lued to which a anoU qoantitr ol a toln- 
tion of indigo in lulphnric add mu 
added. Ai the chlorine gaa waa erolved iu little 
buhhlee at the positive pole, the indigo wai rapidly 
blwched, the experiment being rendered very 
*triking by dividing Uie cella into two paiti with a 
little roll of blotting paper, atexmtnal being placed 
in each of the tvro diViiiona ot the oeU. 



AV IMPROVED CABBISK FOR 
LAVTERK SLIDES-- 

JArUBE again looka frowningly upon all that 
pertaiua to the photogisphio art. The luid- 
n_iie la bate, and the camera u imrely to be nen 
Duolda the etudio ; the lent ' of which, even then, 



W: 



ve have LtUe caoae 

■oiance ahinea even brigi 

ber days ; at leaat, u far as photc^raphy 



NevertheleK 
The light ol 
these dark Decem- 
leaat, as lar as photc^raphy ii con- 
II well afford the mu it> few weeks' 
the legions of mitt and doodlaiul, ao 
femiliiiT to the Sous of " Caledonia atem and wild." 
But the toot-priuts of the tripod are atill npon tbe 
CDomitaiui' brow. Though the click of the in- 
atantaneoaa shatter ii heard no more, there muat be 



ua of where we , 

the question naturally ariiiei, How shall we impart 
to oar fellows a share of that pleasure which the 
modem appliaucM ot our art are capable ofbe- 
atowing U[Kid all true lovers of Nature? The 
answer is, by means of the lantern— the optical 

lantern, or Scioptioon, as the modem '--" ' '■ 

■low called, tor whid 
■hould be pTodaced ii 
is a desire on the part of the amit w 
beetadvantage. 
mi i _( jjjg lantern a 



hibitionB does not seem to get that ahare 
tion which ought to be bestowed upoi 
PhoU^^pliic Sodeties should endeavour to take 
tht lead m this direction. It is with the desire of 
atimulating oun to greater activitythat I venture 
' to approach yon on the subject. 

The lantern elide carrier may sound to some of 
yo(iTeaiaa*aveT7iinimp'»taiit partof the lantern 
outfit, yet to my mind itii the very back- bone at a 

rfnl entertainment. Mr, Chadwick, who has 

10 much to simplify Untem roaniputations, 

—lome, to B certam extent, the diffloulty of 

g slides of various aiiea, and we all join 

agree as to the size most oonvenient for this pur- 
pose. Here is a matter to dedde at the proposed 
Intematinngl Photogiaphic Congress at Bnuiala. 
A. nnivernl aiie ot slide would do much to advance 
the interests ot photograi^y, and remove a load ot 
anxiety from the mind ot the lantern condactor. 
We woDld then be in a better pomtion to cKcbaoge 
slides with other nations, and be sure ot ej^bitiog 

them irithont auy specia] ' ■- "■- ' — - 

ot oar caTrien. 

Mr. Chadwick'e ' 
aware, is simple aui 
terns areused, but for the mere pnipoae* ot exhibiting 
A series of photcviajiliio views there is no need M 
two lanterns, nnbss it be for the purpoas of fffict, 
and that is no small matter in a luitem ent«rtain> 
nient. To see a inctnre oome on the scseeD in ila 
proper place and i«maia then qoietly till tbe 
leetiuvr nos passed his remarks upon it, and to pass 
as quistly away, is a pleasure we seldom enjoy 
(mder present circumitanoea. When a lingla lan- 
tern is used we are aocuitomsd to see the pictores 
pass along the ■cisen in regular, and sometimes 
irregular, auccessioa, with an ugly streak of block 
between each, caused, you are aware, by the 
binding ot the two glasses and the round or 
cushion- shaped mask between them. Why 
this has been so long the form ot mount- 
ing slidee is difficult to undenlaud : it is 
much better to leave oat the mask, and with the 
icture close up to tba edge, bind only the top and 
ottom of the slide ; and a tbe push-along prooesB 
ot exhibitiog them be adopted, we have something 
more apprcMohing a panoiamig effect, and the eye 
will not be so painfblly impressed with iriiat in 
reality appeora more prominent than the vdetme 
itself, namely, its mask and binding. TUs, with 
tbe smgle lantern, will be found a practical way of 
getting over the difBculty when slide* ot Taruns 
sixes are to be exhibited ; mdeed fiiere naed be no 
limit to the length of the landaoape slide, thou^ 
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tor portraits the mask is indispensable. A 
uoivuxal size of slide, after all, would be the most 
aooeptable. 

I shall now describe my carrier and the mode ot 
uiing it. The only difficnlty in tbe way of its 
being immediately adopted is that a special 
arrangement is necessary to be made with that 
part of the lantern whioh bears the lens. The 
improved Sdoptioou requirea no alteration except 
in the hood which shades the light between the 
condenser and the objective. After seeing the 
carrier at work, you will find It requina no great 
amount of mechanical skill to effect the desired 
alteration, and to in&oduce what I venture to 
hope you will conadBr on important improvement 
in lantera slideet earriera. The following sketch 
will give some idea of the shape and meehanioal 
arrangement ot the carrier in its improved form 

A A and B B Fig. 1 is the frame, which may be 
made ot either wood or metal. C C is a nnndle 
which passes from side to side of the frame, 
terminating at eooh and with a suitabla tbumb- 
screw, by which it is turned in the act ot changing 
the slide. D D are two metal plates passed through 
the above spindle, which act as levers in poshing 
away the slide, E may be called a aelf-acting 
balance lever, tbe form and action of which will he 
better se«n in Fig 2. F is a spring to oouoteiact 
the force of the falling slide, upon which the 
sucoessf nl woAins of the carrier much depends, in 
adjuiting which be caletul to give it a shght turn 
inwards, so that the slide on falling may not be 
toroed.outwards. Fig. 2 is a fnll-iixe sedion ot the 
prindpal part ot the tturier as seen from the aide. 
A is the ^lindle ; B the self-acting balanoe lever, 
which is simply a plate of metal bent round the 
spindle in the form represented, the round black 
Mrt of which is filled with lead, thus causing the 
[ever to press against tbe slide C, and hold it iu 
poation tulforoed away by the spindle levers in the 
act ot i*hiiug*"g the slide. 

In using ^ carrier drop a slide in at the top of 
the frame at A andB, Fiq. I, till it rests on the iprii^ 
F, That being exhibited on the soeen, drop 
another slide in at the top as before, while the 
nnndle lerers are lying in a horizontal position, 
thus pieventiDg tbe top slide from coming in aya- 
laot with the bottom one. The lecturer having 
finished his dcacription of the view on the soreen, 
gives the sigiial, while you give the thumb-screw C 
aslwht tuni, and, ia a SosC, the seena is changed. 

If I have made the description plain enough, 
you will percdve the slide on being expelled firom 
the carrier falls forward uptni a cuihion or pad, 
from which it is removed daring the description of 
the succeeding slide, and so on till tbe dose of tbe 
lectun. 

I ought to say that to some the idea ot exposing 
the slides in this way ia not new. My comer, in 
its original form, was shown to soma ot the 
TuembOTS of this sodety five years affo. Since then 
there was sonething similar spoken ut in tbe 
journals, though I have sought ui vain for a de- 
eoription'. This, and the desire to inboduce an 
impiOTament in our lantern exhibitions, is tba 
only apokigy I have to make in bringing before you 
a lantern uiDovation. 
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Oakland, California, 
a town on the oppoaite side of the bay from San 
Frondsoo. Tie Centnl Fadflo Compoi^ deafand 
to pass through it, and tbe prindpal KTMt 

__ should have tna 

ttts line, whieb Is the 

no tore* being deimtndad. 



BOTAL ASTBOHOinCAL SOCIBXT. 

rSE January meeting was held at the Sodety'* 
Rooms ot Burlington House on Friday, Ue 
.; Hr.yf. H. M, Christie, Astronomer 

iliiam Henry Daviea, 65, Qreot Kewfam- street, 

Liverpool ; Edward H. Nightingale, M.A,, 3, 
Park-row Albert-gate, 3.W, ; Cuthbert £. Peak, 
B.A., Wimbledon House, Wimbledon; and the 
Rev. W. E. K. Soames, M,A,. Chesterton- RMd, 
Cambridge, were duly elected Fellows of the 

Mr. Olaisher read a paper by Mr. Ftatt, ol 
Brighton, on "The Bdts of Saturn." He had 
observed the nairaw halt described by Mr. Raayoid 
at tbe last meeting on several ooeasions sinoa 
October, and believed that it was not a new featnra. 



hich a similar belt in th« DorOtem brads^ure (d 
Saturn was shown. Mr. Pratt described the belt in 
the southern hemisphere, which be identified as 
aoiT«sponding tO Mr. Ronyaid's bolt as ot a 
Vandyke brown colour, conaiBting of a string ot 
small clouds situated in latitode aboat 10° souh. 
He hod obaerved a similoi belt there for some 

Mr. Banyard said : Sines the last meeting I bare 
hsord from Mr. Denning, who baa kindly sent IM 
a drawing ot Saturn, showing a narrow belt 
similar to the one I described at Sic last meetiilg. 
Like Mr. Prott, h* SMms to have seen it last ysar. 
He agieee with me in placing it in latitute about 
,e= __ nn, — ... __a — ,^g,J| jjgo adjaoesttoUM 



Mr. Ward, ot Belfast, has seen a similor bait, 
thot there can be little doubt about its existenoe. 
I hiaye not seen it broken upinto a string of olooda, 
as it is diawn by Mr. Pratt ; but I suspected loona 
or natchaa on the edge ot the belt, something liks 
the loops or notches seen on the bdts of JnidtsT, 
but not so distinct : these were smoller notohes. * 
Mr. Qreen tells me thot he ha* seen these notches, 
and has no doubt about them. It appeared to me 
that the belt was a Iduish-brown, rathac than a 
reddish- brown, but I do not ottadi much import- 
ance to estimates <d such taint tints. 

Lieut. -Colonel Harschel : There can be no doubt 
about the existenoe of thu belt. My biotber tells 
me that he baa seen it, and that his dauf^iter, who 
is a child of only 12 or 11 years of age, saw it when 
it was pointed out to ber. 

Mr. Knobet : The bdt dnwn by Mr. Pratt is 
almost identical with the bait or string of clouds 
shown by Trouvdot in his well-known drawing 
published in tbe Fn^adingt ot the A m erican 
Academy. 

Captam Noble: If I understand rightly, Mr. 
Pratt's belt, which is in tba northern hemisphere, 
would now be almost in coataot ifith, or hidden by, 
the ring. Its ed^ might, perhaps, just be sam 
above the crope-nng, where it crosses the^anat. 
We are looking now at tbe other side of ue ring 
from that shown in Mr. Pratt's drawing mode is 
1ST4. I have seen. In oontact with tba ring this 
year, something which I took to be the shadow of 
the nns on the plottet, but 1 find that the shadow 
could not hkTS been seen from tbe Earth at flie 
time, to I fliink that ft mar hove been Mr. Protfa 
noittiBm holt, or postiblr Mr. Bonyaid'a belt, 
thf>TUih 1 think tiiot would nave beon higher up. 

Mr. OiMomtdaadiMring onaeblackbooidto 
iUustrats th> a^tearsscMa ^ 'di^ ABtkiia.SXi&'^BBk. 
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SCIENTIFIC NEWS. 

OH!<i:i{VATI()XS ot Comtt Pons-Iitooks, as 
it ia n-jv callfid. liavo lirjtn muJ..- in nearly 
oU parts frum which intclli^un^e han buua ro- 
ccived, and sulficicnt Jatii h.-ivG no tloubt been 
obtained to detemuue tho pprioil with almost 
compluto ucLuracy. In the I u.opl/.i Eemtiii of 
the Slel ult., M. Permtin. otNiee, gives a record 
of hia obaen-ations up to the ^ith of Deccmbii, 
vhen tho niiclous of thp coiai-t irtis tqual in 
btightncM to a star of the <^th m.ii;nitiidD. - Atiiil 
nearly two detprees loni; iras visiUi' to the mibod 
oye, and was suiroundt'd bv ii nebulosity itbout 
7' in diameter. M. Tn'pieii, nt Alters, has e^i- 
amined the comet witb thi* spectroscope, and 
found the spectrum tu connst of two bands in 
the green of different dearees of hrilliancy, 
the more retmngible hi.viDu a greater degree of 
brillionry than the other -, v. (bird liunJ, very 
faint, was seen in the blue. IIo finds tbuao bands 

a ba practically idontieitl with those found in 

he speetrum of an alcohol flanie. 



the spottn 
M. Cor 



3U. the diatinguifihid t'renih physicist, 
uss i-uuununicated to the Academy ot Sciences, 
P(ui», a note of bis observations of the rare 
phenomenon of a white rainlxiw, or Cercle 
d'l'Uoa. The phenomenon was observed be- 
tween nine and ten, the sun having risen in the 
midst of level banks of cloud. A thick hoar 
frost covered the ^und, and a light fog thinly 
veiled the afcy, which, howevw.wasclcartowarcfs 
the zenith, Opposilo the sun there appeared a 
great white arc or rainbow, without a trace of 
colour, U. Cemu gives the apparent altitude 
ot the highest part of the bow as TA' -JC ; the 
apparent span 80', while the height of the sun 
was about 17" 24'. lie compares iho uppcaranee 
to that of smoke rings mode with pbospnorutted 
hydrogen, 

Mr. Latimer CUrk haa i^^ued (Spons) a little 
manual of tho Transit Inurnment as used for 
obtaining correct time, which, with his tables, 
and the instrument itself, will enable any one to 
obtain absolutely correct time with a lees error 
than one second. 

No, i'l of tho Xiticnlcgiciil MiigB:iia contains 
a paper by W. II. Iliidleston, M.A., the iiresi- 
dent, on a rc<;ent hj'polheais with respect to the 
Diamond Itiick of f-oulh Africa ; unothef by 
Ur. J, H. Collins, on the " Minerals of tho Eio 
Tinto Mines," the bulk of the jmrt being, how- 
ever, taken up by Prof. Heddie'i* continuation of 
the " (ioognosy of Scotland.'" 

At a recent meeting of the lilasgow Philo- 
sophical Society, Sir TV. Thomoon read a paper 
on " Mmaurement of Electric Currents and Po- 
tential,"' in which he sixiVe of tlie izuportance 
to practical electrician." of such instrumL-nts, and 
stated tliHt at the Vienna ICihibition he had been 
greatly impressed by the want of inatrumcnts 
to give deUnite and .iccniatu measurements. He 
docs not think this want will long remain un- 
filled, and proceeded to explain two instruments 
ot his own ini-ention — viz., a graded current 
meter andn graded potential meter. In future 
he will esirrcsa the mte of conductiiily in 
"mhos," II teno which lio thin':s wiU bu useful 
in dt!scribing the leciprocul ot uhius. 

A series ot experimenli on tbc effect of various 
gases in reducing metals from xolutinna has been 
made by Dr. G. Gore. F.lt.S. He thinks the 
process for reducing metals might be uecf nl in 
physical exporiments. and believes that the 
metiilt found in the fissnru veins of tho earth's 
crust muy have bcon produeod by the gaseous 
hydrocirboni dcriTcd from organiu sourctt. 

Tho thirty- seventh annual gencml meeting of 
the Institution of Mechanical Engineers will bo 
hold on Thursday, the 21th, and Friday, the 
. 2Sth, at 2'), (ireat ('eorgc-strcut, Westminster. 

According to tho I'atint flliice rules, drawings 
uie to bo prepared on Imperial paper, within a 
border lino of 27in. bv lliin., or I'Jin. by 12m., 
leaving a margin ot ^in. all round. Unless some 
mistake has been made with reference to the 
margin, the paper will have to be trimmed, for 
whole »ht«ts utlm|>cri;d drawing paper are 30in. 
1>y S^in , niid halt-Kbcel<: are thti'efore 2'im. by 
Ihin., which it will be hoen Icavu a aiurgin of 
IJm. 

Anothtr matter tonne ltd with the Patent 
Office and tho now Act is that notwithstanding 
the clear provisions of section 43, subsection 3, 
the Office refuses to accept renewal fees bj in- 



stalments on patents granted prior to tlic com- 
mencement of the Act, or ut least on those tor 
which tho fees ot £oO and £101) have become pay- 
able recently. 

A salesman in Covent Garden market recently 
sdverfised for a few pounds ot ripp; strawberries, 
stating that he had a special order, and could gut 
£-5 per pound I 

M. Debrxy has communitatod to the Academy 
ot Sciences some new facts relating to the li<itio- 
foction of nitrogen. Oxygen has been liquefied 
by high pressure, and when that is suddenly 
withdiaw-n the lowering ot the temperature is so 
great that crystals of solid oiygen appear, and 
nitrogen in contact with liquid oiygen becomes 

A conversazione was held ut the Public llaU, 
llarrow-on-tho Jlill, on tho evenings of the 
9tb and 10th inst , undnr the auspices of the 
Young Men's Society of the town. Some in- 
teresting examples of railway Bigoalling were 
shown by one of the fieads ot departments in 
the L. and N. \V. Kailway ; 3Ir. .St. John Gunn 
oihibitod some eiperiments in electricity : and a 

food collection of model engines, kindlv lent bv 
[c. K, A. Lee, ot 76, High I lolbom, 'attracted 
considoroblo attention. 

The Prince's Theatre in Co ventr;-- street, 
which is opened to-day, has been fittod with 
arrangements for electric lighting by Messrs. 
Strode and Co., ot Osnaburgh- street. The 
auditorium will bs lit by tour electroliers of 
twenty lights, each suspended from ceiling to 
the different tiers by electric brackets and pen- 
dants. Tho toyeni, grand stairs, corridors, ia;., 
and also the flout light (or the stage, are 
fitted with the electric light. The current will 
be generated by one of Sicinens's S. D, dynamo 
machines, driven by a 12 h.p. gas engine, the 
currentlKiingsloredby aFaure-Sellon-Volckmar 
accumulator of. 63 cells. The lights are all 
ingeniously fitted tor gas aa well as the electric 
tight, in case of caanaj failure ot the latter. 
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IWidriut kdi tmn t li H t nqmuOlt far Ot ^Momi e/ 
wr tem^im4tiiu. T»i Sdilar ntptcifillf ivfouu liu nU 
M (lwiIiiiii MtiililUitraniuM ai Jnift — rifiliU.] 

Att HMWirfeuliiM •IhM te aiMrHMd It On Zditds af 
tin bousB KiCKAnOiSl, nmiilMJutrtu, ITiimnr |m^i», 

AB 0)Hfini**i ftut-qJRfl OrdiTi Iat4 mail fayailtle 

tjnalang of SBf irilor yrtviaualf i 
■HnliiMinr Ml auater g/ UU Luttr, 
vXitk u apB4ari. 

" I noaii lian sretrans wilt* what be buwi, and m 
nnch u he knowa, bat no moni and that not In this 
ooIt, bnt In all otoer snbjeets : Fov sncfa a {Kzioa maj 
paitieuliir knovlsd^ ud Bnoienpeof ths 
>»h > j/taoB or nuh a fimaUln. that as to 

„-. naoUKm tbatt wfaat emrbodT doss, 

udTeLtukHpadutterwith tUa Uttla ntttanss of hl>, 
■riUuDdertaketoiRltetliewboIebodfalphTileki; *>1» 
from whom great tncsoToiiBuefl dfo^Ts Ubor nipjul." 

THB LATE X H. CAIiLUETEB-" BB- 
COMCILIATIOH " ASD BUBBTSH — 
BSCBNT SITKSBIS— THB UQHT OP 
OTHBB DAYS — THBOBY OP THE 
BUN'S KOTION-THBBKOMBTBB BOX 
~ri.TrOBBSCBNOB. 

[222.til.]~lT was with most sincere regret that I 
observed the annouucement of tha death of ons of 
the moitscientiSc opticians inEogland— I mean Mr. 
J. H. Dallmeyer — at the comparatively earlv age of 
33. Few men eombiusd the amount ot matbemati- 
gbI knowledge that be possessed, with bis iutimate 
practical acquaintance witb the mecbanjcal opera- 
tions of his profession. As thoroughly familiar 
with theoretujal optics as he was with practical 
lens grisding, he bad at once the mind to couceive 
and Uie mechanical sldll to produce initmments 
which his untimely death will now render more 
precious than ever. I remember, when I was a 
very young man, the late Andrew lioss saving to 
me, in spooking of Dallmeyer, '' Sir, if be lives, he 
wUI be The brat object-glass maker England has 
yet seen." There are many who will tbiuk that he 
did survive long enough to justify this prediction of 
his grcatforeruuner. Great asweiebiiattaiumeuts. 
no more modest and unaaauming a man ever lived, 
and the loss of John Ileury Dallmeyer is emphatic- 
ally one to practical adence. 

I was very aorry, loo, although in a different i 
way, and for a totally different reason, to see that 
Dr. Kinns (who is, I am afraid, a Fellow of 
the Boyal Astronomical Society — albeit he 



was " declined with thanks " at the Gm- 
logical) had been attempting, in a lecture in 
tha libiaiT ot Canterbury Cathedral, to show 
that the Aral two or three cbapton ot Genesis 
are teUntijiiattw accurate. I have, for my sins, 
waded through Dr. Kinns's book (*^ Mosea aud Geo- 
logy"} upon this subject, and a more wondrafut 
huh of authorities, from the worthiest to the most 
worthless, and aBtomshing muddle ot Uieir oonolu- 
sions, I never came across. The miscbief done by 
these pieudo-"reconciliationa" is incalcnlablB. 
Ignorant people accept them pro tem^re ; but 
finding out their rottenness witb increastng taiow- 
ledge, arrive, in a large proportion of cases, at the 
tallaciaus coDdoiion that, because such attempt* to 
show that Genesia uarrates phyncal facta are all 
Tubbista, everjtbitig narrated in the mass ot writ- 
ings of which that book forms the exDrdiDm[mu*t 
be equally valueleaa. It is men bke Dr. Sinni 
who tumLab the Atheist and the Freethiaker with 
his most powcrtuL weapons: enabling biTn to aay 
to the frequenters of ''Halls of Science" and the 
like : " If a theological system requires bolstering 
up by auch easily -refuted nonsense as this, what 
sane man need waste any time on it V It would 
be utterly contemptible, were it not pitiable, to aaa a 
Kinns gettiDE up and talldng about ^ the thsories 
of evololion being swept aside, at a time when the 
navsba* only just clondover Darwin i Teiily 

which Beligioo is wounded in the house of ber 
friends. (Since writing these lines I have seen 
Mr. Carmthers'a cruahmg attack on Dr. Einna's 
rubbish in a morning newspaper. It is aa true as 
it is pungent. I conld hardly give it higher 
praise.) 

The ideas ot "B. R," (letter 22104, p. 384) 
appear to t)e— if be will forgive me tor sayms so — 
just the least thought vague. The peculiar)^ in 
the recent sunsets really conaiated, not in the d^ith 
of their oolouring, gorgeons as that was, but in the 
aTipeaiance and persistence ot the crimson after- 
glow long after the sun had descended below the 
horizon. " B. It.'s " notion that anyone has tried 
to associate the ordinary red, orange, greenish, and 
steel-blue hues of sunset with meteoric dust is a 
fallacioua one. What has been contended, with a 
very considerable show of reason, ia that unpalp- 
ahle meteoric duat at a great altitude would reflect 
the led light produced by the paasage of the sun's 
rays through vapour-laden air after the son was at 
a oonsiderable distance beneath the horizon. In 
our ordinary sunsets the warm colours are chiefly 

Srodnced by transmitted ligbt, the cold ones by re- 
acted light, and the neutral tiutt by both com- 
bined. So much for yonr correspondent B concluding 
paragraph. With r^erenoe tahLBtirBtDnB, meteoric 
dust in greater or leas quuntitiea ia always sni- 
pended in the air ; but it is, as I have Just pn- 
viooily intimated, in the form of an impalpable 
powder. It ia brought down by every shower of 
rain ; hut, of course, this does not entangle it and 
preserve it for examination as snow doei. It does 
not become incandescent, because it oBta% little or 
noreaistanoe to the air. In the case of ahooting 
atars, they may weigh from half an ounce npwaids, 
and entering our atmosphere with a velocity of 
between 2iJ and 30 miles a second, ore dissipated 
into vapour by the more friction. Doubtless, we 
derive our main supply of meteoric dust from this 
very source, although it may also exist in apaoe in 
an impalpable form too. 

"J. H. C." (letter 2220i, p, 380) has only to 
carry out bis cooception a little further, and 
imagine himself to be travelliog away from the 
Earth at a suflident rate ot speed, to see how all 
terrestrial occurrences would be inverted. Trains 
would seem to leave their destination and arrive at 
their starting places, balls travel into the muzzles 
of guns, men regrade from old age to infancy, and 



onderatand what Qie pfnident of the 



we adopt a certain mean motion of the S_ ^ 
longitode, which we call a Mean Solar Day. It ia, 
however, quite evident that every time we change 
our adopted value of the Sun's mean motion we 
change the length ot our adopted day. I am ex- 
"-^—mg DO opmion here as to whether Mr. Stona's 
is a correct one or not ; I un simply trying to 
put it into slightly diSereutwords. His conclusion* 
ore endorsed by that most eminent geodesist and 
astronomer, General Tennant : whUe Frofesson 
Adams and Cayley contend that while a change in 
the unit of mean aolar time must result from the 
substitution of Le Verrier'e tables for Besssl's 
formula, auch change only amounts to tbe ,i,th 
purt of that wtuch ia allied to have taken place 
by the Raddiffe Obeerver.* I must, though, 
caution "F." that the whole discusiiou is of a 
hiebly technical character, and oue which scarcely 
a£nits ot being put in a popular form. 

I grieve to say that " Agricultor " pays w» t 
wholly undaiarvod eomplimeut in query 62606 I) 
39.7) in hia snpnoaitian that I use " a properly-or 
itrueted boi^' for my tbermometetr ■■><—•■' 
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■duniiit't obeemtians other than the note oq 
pig« 130, and the OsMiof Ukewiee only kas 
ue C3ceeipt from the C&tmpUM Rendiu, At 
'. mre aone digbt diffevsnoee b e i wec u the 
two woodeate in the Xotieet and Btfuter^ I hnTS 
ut e i e u ed to iMiilny thnt gfren in tiie latter pobli- 

dete& of the obnrtatMu^I 



cation: and for the 

OoUsdiniidt*s r'^"'**'» Tiintrat i im in the 

OimmUt JUnimM^ ^tm tninehitinn on pace 181 of 

VoL XXnr. of the XotiM, and GSSKhinidf a 

letter on p. 243 of the mbd Tolnme. Some of flie 

oc the oheerrationa are nfher difBcaltof 

to 




finding ttat Claik*s MM. wUch hem able to aee 

at intervab with the triewnpa he «ed (a 4-2in. 

) was not the onl^ one^ and that thaie 

the munediato nei^hbovr* 



in 135»1 hood of Sirina, at rWirinriMTaiTing from 15 to I'of 
brMazth. wish are. He»jB. -MeeaqjvntMlrainte d* 
' tioB ne me penettaient paa de 
cf t tanees de w# p*»«»tT 1 

reUooMnto InairrB de Sinni.*' bat that No. 1. 
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Aoae gi^vn in the dia* 
JTvAT^rf .VWww, and if nteined woold 
;^. _ Xo. 2 u an almost imper- 
I a line drawn throiigh 
Xo. 3 (D) is to flw east 
and Xo. 1, on the same parallsl as the 
imnoe from Snos 3-60a. to S-dOa. ia B JL 
I a i w mfi i si an|^ of 170^ ^], and Xo. 6 
cf 25 * to 3^'.^- et sont distentm de Sonis par rmort 
an eompagnon Xo. 1.'* There is also a stsr aboat 
IV to^&eastafXo.3D:thisI kave marked D. 
One thing it FR<tj erident from Goldsdunidt's 

:, and diat is, tte^hehas 

the rtisrsnrna of the start 

or iJAHHieiM] to have been seen, by him. Tbe 

br him m otaerof * ^ 
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23id, 1S72 : Si apBannt^ flidT«a TCIv. art, isa 
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aa'aatbeeoHifrinnt are said to be within 1\ Xo. 3 

• sascvr. GrjSd' Tt wocld seem to be aboixt 45 or 5(r from Sinos : 

l& Pr^ PMSL theacfisaldimanoeinlNSobengaboatll?. I hare 

jimeed 'j ^ i fclsrKmi dt't atazs in about tiiepaaitiant 
:bL-t ait ^ wxga, cii Sz,. I. tfacj v?fild aees to oenqiy frsm hia deactipCkB and 

sws'fiioiii'. vr larr c^is -Ar- ^ciagma.batastheiiteeeaare&atarallyvcty ragne. 

sjt wxrjBUi vt ia -.caerraci^Ba I hai* added a "- r to the Xoa. Xo. 2 is a^ to 
wit J» f-JsoA a r^M^Kcv x^mCM LVI . ;. 4>: ; be =i a line wiA Sziaa and C1ark*a <9«m9. and the 
J^ -Teei. T'j. IX JTiATL^ v.r. l^kiii . poL aa^ ab:i=li tfaerefaie bare been aboot nS« -r- 
2t^~i*f *=«- ^^^ *«» »• J- -^: 'Jj ^-^ =. -^^k bat the pEmtaoa of dark's star and Xo.1: 

xnn. if -:» jr •< 'i. ^ .v,r. s - • . - - . - 
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Gtator A— D. In the 
14Ui, 1SS2, p. 42S, I 
toCaab 

197-114' <i 
Xo. 20352). Ihava 
is a cnrioos e 
H.aalSo. The 
their work, and in other 
as 3" 17114'. TVei 
thatoorre^ondingto 9(k2-96 
cf flie 7ft. eqnatariBL ^ 
stands 224-25* : 217-114' : lSS-12 a ^^Q- ^ 
date cf a>e secood smiaaia of «ha«^ac<A-Cii 
ciY«nin H.aniSo.asltti,Kh7. l9lh;&dhDaldte, 
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Febr. 190. I t » W D fcno TO tim t C pccbi^ 
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OH the Dortli at the hiD ihown by Ur. Neison, and 
pueed Birt at a little distance instead of bending op 
toitBwall u on Mr. Nqiiod'b nuli, mod elding 
ecmewbat to the eaat. it extended quite op to the 
ridgea irhich alowet inclose Birt and Straight Wall 
OD the eut and sooth. This is the on]; occamoa c 
which I have seen both oleft*, hat « has bee 
visible at other times, on one of which I thoogbt 
passed through Oiis mil, thonsb I oould not trace _. 
beyond. Isend my sketchof Nov. 24, 1880, Two 




Ifay I l»ke this opportonit; of taUinc Mr. EtnT 
with ngaid to the senueiKiiIai lidn on the 
3rof Uenala mentioned by him in ue Attn. 



of the row of hilla between Straight Wall and Thebit 
are visible on it. 

Hay I l»ke this 

also with regard to .__„ 

floor of Meiiala mentioned by . _ _ _ __ 

Sfgiilfr foTNoTemb«c,tbatinI>so., ISBl.therewaa 
a oorreapondlng semidrcnlar iidg« ontalde the wiUl 
of Hesaala, Uie two forming a oomplela shallow lins 
divided in half br the wall? I am sapponng that 
the lid^ seen br him is that half of the ring wbioh 
is witbm Uessala on its Soor. I have a sketch, but 
pertiap* this description is soffldent. 

On Jan. 6, at lib. 45m., I was able when the 
donda broke to obtain a few glimpses and a sketch 
of the crater in Horroi. Ilie Dust never whcJIy 
cleared ava;, and the moon was getting ntber low, " 
that vision was not very good, bat I plainly saw „ 
the poaitiim Hr. Oaadibert indicates a good-sized 
drcolar black spot, which, whatever it raallj is, 
had tbeappearanoe of being a deep black hcile. II 
strongW reminded me of ^rginus N. There was a 
very idtle shadow under Uie sonUi-weat wall of 
Hoirox, from which the qiot was quite sepanted. 
Whether it was also sepantted from the wall nearest 
to it, or whether it extended into shadow there, I 
conld not distingnish ; neither coold I distinguish 
the ridges on the floor of Horroi. On Jan. 7, at 6 
pjn., Imade another sketch. The spot was still 
visible, but was less black and nther elongated 
southward towards the ridge, the shadow of which 
it joined. Both ridges were niibla. 

On both nights, and especially Jon. 7, the spot 



■ AFTBaOLOW-JOPlTBa-aATCTaH- 



latelT seen in the s^. During the coutin 
cloudj and foggy weauier of which we have 
had so mocb, there ha* often beenastrong i 
coloured glow npon the clouds In the W. and S.Vf,, 



the time. I hav 
last few weeks, n 



, one would have set it down at 
ira. A slight rain was falling at 
repeatedly discerned it daring the 
., _ore or lesa strongly visible. Seen 
liKe Uus on a cloudy sky, it surely must be an 
atmospheric efiect, and not due to meteors. Is the 
auiora ever seen as a petfactly steady glow, pro- 
jected on an entirelvjcloady iky ? The delicate sea- 
green colour which has been seen in the suDset 
eflfecti recently, and which his been mentianed as 
anuBnal, has been noticed by me sometimes in re- 
markably beautiful eimrises for many years past. 



It is TI 
otai 



I, but far 



IhavB 



aiked it 



wbandoi . 
below also, h 



re often in the sunrises 



It is 



power than Jupiter, which is very noticeable. This 
follows natuial^^Isliould suppose, from its sharper 
outline and daflnilion. ThiMlf, that fine mirt at a 
certain kind improves the defimtion of the belt) of 
Jupiter Iv dinunishinK the glare. 
The difference in oofonr of the baU of Satom and 



ue rings a pearly white. The difFerence in colour 
of the outer and mnerring isalwavstobe seen also, 
the inner bcdog the whitest and the outer more 
dusky with a somewhat itratdfled appeanuioe, as if 
compoaed of nnmerouB narrow rings. The outline 
of Blars is never sharp to me, and it is the most 
difficult of the three to obsorvo ; but this ie probably 
partly due to the fact that it requires a laiger tele- 
scope than the other two planets. One other 
atmospheric point I have noticed during the last 
two or three months: that the tsmperatQFe has 
— ■"-J ~ rapidly and so greatly, : • 

itwasSO", uuEby 

mora than a week now tae temnnature, eveo 
through Qie night, has been 50° and higher, quite as 
mild a« many lummer nights. I do not remember 
so high a temperature as this through the night at 
tlkia time of year ever before. H. Ai 

[22240.]— Whqst discuaing the very curious 
phenomenon of the chromatic sonseti which have 
engaged the attention of our correspondents for the 
past month, nobody seems to have noticed how 
strangely non-actinic the light 

isbutaiuteDrezT—' '- 

I found twice tl 



An attempt has been made to erplain the aiiat- 
enoe and phenomena of comet's taus by the hypo- 
thesis that the nm acts very diffesantlv upon 
different kinds of matter, which is really only 
another way of saying that the action between tr" 
bodies is not proportional to their n 
the law of gravity is not always true— 



a, or that 



drcuDstanoa* at this saason of year, and on 
mentioning the matter to a professional I found my 
experience coincides with taa. Viewing tboae sun< 



Ispsoboaco^pe- 

01 those Imei 



we are stmok with the i 

, (tellniie) which indicate aqueous vapour i . . . 
atmoephera. Fossiblj we almll have another w"l 
itormy, and cold year, which in this country cause 
infertUity In the soil and want in the harvest. 

S. B. Feoaeaay. 

THB PIiANBTOIDAI. BIWa. 
[22241.]— TBI oontribntorof the excellent article 
on the Progren id Atttoooroy throogbont the Year 
(page 376] appears to have a great contempt for "^ - 
Mndy of uie Flanetoidal ring, with the eiceptiot 
those tew planetoids which may be utilised in 
calculation of Ae wlar panllax. From this v 
I venture to diffar. It certain^ would be nn*a„ 
factory not to hava an approximate knowledge ol 
tike soak on whidi Qia »olmr qrstem I* formed ; but 
this we already possess. The ratios of the various 

needed to the greatest posaible aocnraoy, as Uie babi 
* the perturbalioual uwory ; bat the doubtful cor- 



motiey, is to be defecated if 
labour is to be saved rather than 

, ..jBot the same upon the Cis-Jovian 

The Sertiiur Jahrbueh recommends strict atlenb' 
to the asteroids which approach I 

, __. also, beside* otheis, to thoae such ._ 

Hilda, Ismane, Heoid)a, aerda,lJrda, SibylU, &c., 

proposed s 



.. aflnt approilDiatlOD. 

Personally, I do not think this explanation of 
cometie tails will bold water ; bat that is another 

We may say that the law appears to bold to fai 
1 the ■nnandmajor planets are coneemed, taking 
■to account their mutual actions. But many of 
the planetoids wonid be an influitdy severer C 

liave further conaiderationB oounected with the 
past and future, or evotutioa, of the solar system, 
on which a profound study of the ring seems likely 
to throw a great light. It appean probable thai 
all the plansb) and most, if not all of the satellites, 
were in thoic embryonic st^e a ring of fragments. 

We can no longer conclude the planetary inter- 
spaces to be a vacuum, were it only for the 
meteoric dust. 

Now, in consequanoe of the smallness of their 
site, consequently of their masiee and dius, tha 
effect of a medium may be deraoDstrated upon Qie 
planetoids, when it would be utterly impossible as 
ngards the major planets, althoogh from such a 
dBterminatiQ '"" *■" "^'" '^ '' «-- ■ 



i may be able to see the effect 



roulj 






of pertorlN^oiu, 



the most delicate tints that it is possible 

With regard to Jupiter and 9atum, the points I 
have noticed are that the definition of Saturn and 
the outline of the ball and rings is always much 
sharper and mere distinct than the deflnition of 
JufHter, the latter appearing soft and woolly at tha 
edge, giving one the idea of looking at a thick 
atmosphere. Secondly, that Saturn beats a higher 



Tha latter gioap^ 

mass of Jupiter; but 
for the more accurate . .. 
and thisbringiinetothe 
wtkich is that the ring n 
its own aocouat, and not as snbaidiarv to any other 
body in tba system- than aiiything else in the solar 
system of the three classes of bodies, major planets, 
planetoids, and comati. As a test of Om theory of 
gravity and a meansof discovery of midnal pheno- 
mena, the planetoids are incomparably the best. 
This arises from the ciroumstauoe that uie perturb- 
atious of most of them are graater than thoee even 
Saturn; in fact, those planetoids which come 
very near to Jnpiter are disturbed by ttiat body 
almost as much aa are the comets, and thnn, owing 
to the extreme smallness of their disc, they can Iw 
obeerved with much greater accuracy than the 
lets, not to speak of the coiqeti. This it 
great Impor^ce. The late astronomer, 
La Verriei, suggested that the diecrepandee be- 
tween his theory of Jupiter aud Saturn and obser- 
vatioDS, might be owing to the sensible discs of 
those bodies. 
It may be said that the theory of gravity requires 
I further conflrmation; but is it not, n priwi, 
improbable that the exact law should be so simple 
as we suppose ? In most, if not all cases, such 
simple expressions as at llrst seem to satisfy a 
series of facts, are found, upon a more prefouod 
study, and the obaervation of fresh tacts, to be bot 
a first approximation to the law. Are we sure, for : 
instance, that the law of attraction is that it is pro- I 
portional to the product of the masses ot the at- '• 
tracting and attracted bodies (t am not speaking | 
Bmply of the accelerationj . ! 



at gnat interest, by a oomparison o 
and observation, to ascertain the fact ot collisitm 
between the visible planetoids and the smsller. 
Such detenninatioiiB would require the exhibitioa 
of the absolute perturbations of most, if not '" 
the asteroids, whiolu with naeent methods, w 
b« a very great UI>our. But the aiming at uus 
ideal mlflit tend to improve the method f^aj 
material^ hitherto employed. 

Whatever may be me direct utility of deter> 
mination of the solar panllai by means of 
otiservations of some of the minor planets, or of the 
transits of Venus indirectly they are, no doubt, 
the uHnnsofintrodudrggTutimprovemenla in our 
instrumental appliances, which is m itself no small 
advantage. 

It was, I believe, the opinion of Le Terrier that 
no nearer approximation to the solar parallax than 
we now possess could be attaiued with any degree 
of certainty, except, in the course of time, by meant 
of Kravitatianal method, which, again, would 
requin, to be certain, a profound examination of 
the nature of the residual phenomena which may 
exist after the eliminaUou of the aotioo of the 
oid^ary law of gravity as hitherto poatulated. 

I have rmd mat the second oppoaiticu of Hilda 
baa been observed towards the end of 1S79, but 
without details. Perhaps some ot your corre- 
spondents may be able to say whether this it true, 
and how many oppoeitiont have been observed, it 
any, sinoe that p^iod. W. O. B. 

ELBOIRIO XOTOB FOB Z^UMOE 
MOCBL. 

[22242.] — Thb " Electric Motor for Uodal 
Launch " (see letter 22200) is one ot U. Trouvc's, 
consisting of a simple Siemens armatora ravolving - 
between the prolonged poles of another electro- 
magnet; section lookjsomsthinglLlEe smalt capital I 
pivoted iu its centre in the upper part of a large U. 
The poles III the armature are reversed every hilt- 
ravohition by a commutator on its spindle, so that 
both ports are always being attracted or repelled 
fromtoth poles of the magnetcell. The current, 
passes rouiid the magnet and through the arma- 
ture ; the battecy is a bichromate of potash. For 
full description see page 16 of Dory's '' Ca Navi- 
gation £leclrique," published by Baudry, 16 Hue 
des Saints Pices, Paris, price about Is. 6d. ; or 
page 107 Urquhart's " Electro -Motors." Dn 
Uoncel and Qeialdy's " L'litlactricite oomme Force 
Motrice" and Hospitalier's book also ooutain inter- 
esting accounts. All these works may be con> 
lulled freely at the Patent Uffica Library, Sauth- 
implon- buildings, Holbcm ; but if desired, I will 
go into detail on a future oocasion. 

Horlogsr. 

[22243.]— " A BiQ BiiBH" (letter 22200, p. 38-5) 
uked tor information which, without being a cap- 
critic, I beg leave to aov letter 22231, p. 410,. 
not afford. " A Big Bairn " oorreclly de- 
icribed what he saw : a model biat, with a battery 
iboard, and fitted with an electro -motor. It ha 
will turn to i»ue of Jon. 7, ISBl, p. 415, he wiUflud 
,1 full description of the motor (Trauvu's), and an 
[llagtration, showing it in position, as in the model 



. quesl 



s doiens of 



mfiing. There is also tarthei infonnition on this 
motor 00 p. 479, Jan. 21, ISSl ; also in the " De- 
'relopment ot the Pocinotti Ring," fully illustiated 
Ltp. 61, March 26, same year. For practical in- 
'' )n about the fitting of aruiiture, seap. 417 
!nt volume. New readers of tha "'S.VJ 
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V . VT T.^^' ^^ ~> * :: i| SET CHAKACTERISTICS IN BTaSIO. 

i::: >< f.: -" si.-: :. i: v l>:*:.s /-«- I -:::4s.-_x. V. rjrjij:. ^J-Ji-J.j^ i5 wrong. The 
- > .: -. -- :: :.:.. : :=.: r-. ^: ^ . - v {c* has ' " ' "^ '"^ " 

S w. r. 



iiDOci'jsi i5 a ^tent article. The specifica- 

r..n sav»:he kevbc-ara may consist of one roir of 

iiir.tili iSii reois. cr of more than one row. If of 

:Lr r.'^w only— the least complex fonn— the scale is 

«.^_. . ^--«£ • v~^ &----'^7~'cww'*fi -^ n. :rf Thar itj> master, for the scale is not in it. . 
- T> ia.. S -1^- ^^^-j^..&-.ii*^ ^a .jfc j-^^ char»cteri*i:« must therefore be cnt. This is 

' h'Si I h.iTe tc uv. Oeorffe Templeton. 



limbs. This hazii slogging np hill appears to me fi 
be caused through each treadle in its turn r ei lairins; »• 
much pressure potting upon it to force the fnarhme- 
along until the opposite treadle is in. a poutiQai t? 



:-*. i 
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BEE-KEEPING. 









:2.:i- 



What hss bec:>me of all our practical 
ziaster? ■ S?me time ago we had verv com- 







S. B:::cie 



- ■ "^CTSZC AT A'R'Vg 



T^rjTir:- ihe Lfx: l^tc^. Srmehow this will not 
':••.'. :ry ini h\i>2. ^thorigh it is q-jite clear, and 
rt'gTj' excellent butter- scitcb. almost as go-jd as . 
:: X j^lrlrite-i D^n^aster production. But 1 do not ■ 
liV: :z* j.\ r^iracce. as I am afraid it will become 



. . ^ _ .... s-:kT uj-:* thr hiTe. Should aiiTthio^ at all be : 

.— ~ "~- r3-:_ Li A-im ^ 1 :.:•:'£. iir^r xiif-'i :-- :ii* meltci s'l^ar to make* it b:il clear and 

3--i3f--A.~i 11-: ii-.i^ ::iz. ±t ::. .:.* w:*:,: y^j- ^rzi?* th* :-rrT. Will bees exist on this ct \ 

i^rTi::ir^sir:zr. -* . 1 : wir* ^ni :.!-:_ '.: lzj 7.1J-: ; : ± - -^ ^.^ir « i:h :u: some s:rt cf H^uii : I find those i 

^f =a3.-i¥-:r£ : t:.t :.x^::«. & ^..^ ir. .vi f^^ ■:! - •{•i^ s^king water when they have a I 

"^'r- — : ^.■"■'.*^ .— - ~* ~- —^-^^ --* "^.^:t ^ :ifcc»? t"^ 2^: zn!'.. I am afraid the present mild 

-rithrr irZl rTrtit'.ftliy be faral to many stocks, as 







receive the strain, and which, in my humblt 
opinion, is nothing short of donkey work. 

«Jn the dat er ormd it is quite oifTerent, becau« 
the speed one is travelling at (even if it be ever u 
slcw; throws the one craiik after the other ready 
each time it is wan:ed. except when starting, sad 
then if the crank-shaft and chain-wheel are ti^h: 
together, and are in liirect line with the leg. yot 
must go en •• Shanks's pDuy " a pace or so to pGK 
the matter right, or turn the driving- wheel witi 
TOur hand. 

As far as the c::l ST>rJi5f goea, I do not see why 
it shculi n:t be of skrrici : but I am indined t> 
think that if a machine were made so that as tbe 
one crank had Irist its power — aay, by the left foot 
—the one for the right should be ready to tike up 
the work at once, without haTiac to wait for dhs 
driving-wheel to travel orer iBin^^ or 'lOiB. of 
ground h<ef ore the work begina. Thia would bnoff 
the macbise similar to a locomotive, which cic 
start ill any r-^sition, tjlie preaBore being on r»nii 
the entire rirrle tnvenedbrtbe cranks, andwcdi 
in my cpiu?n. ascist in hul-dimbing better thtz 
anv other power. As I am not acquainted with 
many makes of these articlea. I ahooid be glU if 
some of your c-:- i l e sp o n denta oould favour me mtt 
a sketch' of such a madiine, if auch is in the 
market a: the present time : or the name of it vodd 
do. if vou allow such remaifa to be made. I ibll 
be able tj £ni the maker if the name is givea. 



1*. —La: :-:r.T^ra:-irf is :^:.ki. ai:a how 1 jng m'i*^' 

«.» »■ _ — ^_ "-^7 '-•=^ •■xj»:sel t; i' r S«yi»:*« a hive is opened 

* • i ^j^A,^^^ z 03 BA^ .ZBT. ^, £ .-Tm =,- :-_ *irly siring, if the larva are un- ' 

-J-T ' — S-LZZiLr-T 1^; In '."'i^-rrL ^: r-:=.T *^ilri. »-.ll :!.;* *ir«:«'.ir« t-r injurious: Als?, if 

"jjrjs i-i-i.-- : — := :_r j. i-i-u-.^.!:* • -.-tjl*- zh.rr irf Kal-;i .rtz, will thev hatch cut if the ; 







Orderic Vital. 



THE XZW PATEXT BULES. 

'_1'.'- — T"'iy 11. a rf-:jn: :**-e that rule ".I 
■X . _1 ■ • «- ■ r *> : - : : Ir " ' -i ri .; jr.t *=i = n . I •: 'lite agree 

.',--••1 i£iT: >. il vrr ' ;-Tirj* experience of 
- ^'«-- T *— •«^' -« :f ~i:LirerT an I i:'7'iraras of 




LIGHT A2n> SEAT. 

/. .", -■ s /•;■.•»-, p. 411.) 

'ZZl-'yir—lz-rJl te :b*erved that theea^uicf 
light vibrations is here attributed to sudden choaga 
in the 'ieusitv cf the luminiferoos ether. Let tuK 
be effected with sn^ient velocitT. and, consdeziBi 
the innnitely elastic ani expansiUe character of de 
substance, h'ere is not only a ^ood, but also a nf* 
£cient exnlacation cf the roxninons vibrathu. 1!k 
greater the velixity of tbe expansion aad eoo- 
tracuDu of the ether, the greater the btilliazuy of 
the light produced. 

There exi«2s an icilaaate ^xmectioobetweeQ hetf 
and iLzht. Bipth ^r-:? f orxas or modes cf a^Sian. 
and trie m^ti:n :f li^ht is capable of pcodsosff tte 
mition cf heat and transferring it froa OEtr oodj 
t.-" an:<ther. as. for ii;sLaaoe. from the isn to tw 
earth. Tnere is, h^we-rer. this esiPntiil diflaqce 
between them, tha: w-iflst light is the vQnltii^ 
niztiz^nof an Impr-c ieribl*. infinitely ehsti: sub- 
st.ince ficrrading s^ac«>. faeeat is a motfon of ti)£ 
ultin^atc parrlcii* of p3in>ierable matter, aad is, 
therefr-re. uaike light, c air eonvprsd a* the moCJoa 



of he 



frr-m one b:-iv t3 



iLT-nrlns ar^r '^mrr-i'i-eniei in thr 



- V . ' ""- 'U ". 1.7 . r~ . "; . " ' ," . ■._'■■ .'*.."; - n-LiT -T - : : : *r a .1 5 - : rran >t: m a-; !: L::e T-r . p: rt>: ns — 

... — __ -„ . ..«._ _ _ .^ ..__. ^'Li*~ n I z iTi^.n^ •• ... T"" ^■" . -LiTv ^ . . r mv.'n.. ^ns 

T ~ "._..",' 1" . ' 7i;>.r~. . r ~.'^t'~7'- ._"7" : *-=-i' -1*-- I *:£ ifriii :':-at irinzr.tsmeu will 



; thfoa^ the 
actual e:.nta:: : : maiexilal piitiSHseaiiiing between 
the two briifs. The ciniacttiQ jf hast is there- 
::re a transciasirn -f sno'^caiar aofekm from one 
b>iv t:- another, ani as iiSamt bodies possess dxf- 
lerea: prwers :i tran^z=.ittzng bait, the speed and 
dif^iace cf its prrjvararioa wary asesrdmgiy. 

Ufa: can w irneri^ed in Taxions ways. Bt 
Eifsrliniril niirk as irirtioa. compression, and 
pTr?:is?::n. by -i^r^ic-al e^aibinatioin ani com- 
l jitlrE. ani :'t *. -lar raiiisioa. whidi is the aKt 
intense s.;.ir^: :: all. 

Tbe renTr-tl.-n :: hsiat by frlrtian. c smpresplpa. 
ani y^r? :ssi:n. is a c^nTeratsn of mechanicil 



m* mvenn. ■ n? w. 



a«T«a^T : 




-, i— . 1 J-l 



'7 : :: 1 .-.- .r- ::. i--."' t rni' c :: :-averycrfa: 

'. *- 'ij.\ "Lt 1 " ir: : "^rrkf i. l n:: Tr>:ure the 

lr-_e:in.f ■: l r- ■ * r ■ :: livii-r them 
''~ , . ■ ,..'- .. «• •> 

' — ^' -"L - ' •^'.'T'-z. ■• 1 = .1::.:* ir. .''.-.* " in: 1 i'^. s'narr. 
' - - . .... ■ - . ■_ , . 



v-rt: :•.-.. n: =iir:«?r ih* s.:'nr»:e of heat, this 
- ..'-*• :^t' .:-;-:;.Tilrit :f h-rAi obtained by raising 
a Tinni ;f"wit>r l' FjLnr. ia temperatsce. .s 
grniraliy airrtri in. ill Jal-Tlttions of h^tani 
wrrjc. 
Clemiral r-mVlnatirzif- whether alow or njii 
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JflSrS LI. 



T.- r ." *- • *- • - ^-" J ~ .' i nxl i* ijup-erceptible . C :.mba*ti is 
' - *^ * ■ is a riT .i j-T-miral ^: n: : .nati an accomi^anic i bv ii 
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-iinary 

t::n.'<.:;l is "^b*:* tb* earbcs and hvlrogea :i 
.■^-al :r rl ."zs^ine with th,^ rxvg-n ol the air t 
::r=: tie Tr:<:n:3. :ari^rc:i: acid gas ani ■:va:c 
ani r57»::li..ly wirHt iT>:rti-=. of tbe carb-»a :.n- 
Irnsc* a: a i-.r- timTtraTi:* into the frolii i'-rz- 
'.:^'l:. n-.:rr :: li«'5 r r . a- .t. aosompanies the ciea - 
."^i. ^:ni'::nAt::c. ixT-sciir^ apsa the velocity oftt^ 



^i.~- 



: -Zs-TZTXi rfh-'- 
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^ ^AS sf the SOB is the mos: 

:n:rni^. iJV-.r-iS. th-fr* ax* nr^ nkeans d ffat'TT *^i{ 
i^ fx>fT: by tir In r*— v :cy jf the solar surfacr. 
^n.s ':-Cs bf^n rajrslad^i to exceed mors tha& li- 
r.nif* lif lr.-ian.-y j; ^e liaeUghty the heat of 
—■•_.:'- > ^srjsAtei at i. ^lO" C- Of the nature lai 

» groater tiiua tUS| 
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3_.3:a:r > ii.:»jr^i ^ ^ • a..c,r Is tie s&3i^«>zder 
!t ur-fcfe- i rvo«- iajT^a ■••.■•i.i ^ ««m powrful 
a -zrrr-» .nef. -f w? *» — i:^ ^<tr joinfr u 
rz .-tif r fCMn-tfCcisM. It will 



times and allow it to fall upon the seat upon which 
it was intended to rest. Experience quickly proved 
that a certain amount of elasticity was very neces- 
sar}-. and that perfect rigidity of foundation is 

I most objectionable : stone blocks and cast-iron 

; sleepers have therefore bden discarded in fieiTOur of 

j the usual woodeu cross sleeper. 

I Olement B. Stretton. 

: Sixe Cobure-street, Leicester, 
Jan. Sth. XSSI. 



-oul'- >• -fe^n i: ir "ii** J- r. a ^nsry nriible during 
•_.- • •.rrnr' l-^f ^-^ ri:i rsKt't'-js*. the h.r. u 
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:g:B "* c ."i '.tfifc' — g el-eoients of 
J K. Oobert. 
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TAT SZ.KSPE&S. 

-T :Ti . :rr:sci:zfi-5zt " Historian " has 
-■ifcr? T '.r: : : T-j^T AS.T JV4— of the 
see 1=- ui ^a^l:-r :aji-ir:'s simpers m 
I zj^-i -mr* z.zsc-.Z'i'z.* inquiries 
r -iL ±iii r lij : :i.T** sleepers still 
ran zxn Tiroes i^'i -.zi:ff=is:i:n obtained 
f:..=. iii^ 'iMij :a=.^:t be f :':3id upon 
' zzr :i J /LR z*:tssJtli tLit a few may 

tLT^rv f Ti'r^Az.fr.: wxt wu tr:ea Jip-ya 
^=r : ii:r K.^i^i i*£wiT. anials-J 



GHSAP LATHE8-8I.IDB-&EST8. 

['2*J'2o7 .1 — Pebsot me to thank the gentleman that 
, has supplied the articles on '* How to Make a Cheap 
Lathe. They have been very interesting indeed. 

Perhaps our friend would favour us wiui sketches 
and necessary information how to make a com- 
pound slide-rest for, say, a 4in. or 4|in. serew- 
cutting lathe. I am sure it would be interesting to 
many beside myself. Lill. 

HOBIZONTAL DBILL. 

[2-2238.]— Fob the benefit of my brother readers, 
j I have sent our Editor a photograph of a small 
I horizontal drilling machine which I designed and 

constructed myself. It is made for drilling holes 
I from abont ;i'^m. down to the smallest size ever re- 

quix^ed bv any amateur. The instrument stands on 
I a piece of maghogany I2in. by G by ], the height of 
J the centre is 1 ]in., and the diameter of the faceplate, 
, t3 which the work is clamped for drilling, is 3in. 
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Ir iiiv amateur wishes to construct one of these 
in»:ranirat4 for himself, I shall have great pleasure 
::; ^iviuar the dimensions through the p;iges of our 



if it can be possibly avoidad. Freedom from toemor 
seems most likely to be attained when the hne of 
fixture passes vertically through tike line of centra. 
I am venr glad Mr. Carre has noticed the pUn. 
and hope it wiU be taken up bj practical 
machinists. Our pattern-maker has shown how it 
may be conveaienUy modelled. The aztides bj 
<' J; H.*' are among the meet valoable that have 
ever appeared in this Journal. Everything is sc 
dfttfly planned and dimensioned, that no one csa 
have any diffiealty in following the wxito'sia- 
structions. It is not eveiyone who knows sU 
about a thing, that can impart his knowMgs to 
others ; but fortunately we have in "J-H/] on* 
who is bsth an expert master and an aoeomplishsd 
teacher. In patteni-making there is mneh that ii 

Sleasant and profitable to the amateor who eu 
nish his own. It is a matter rrainring nestDsii 
and aoouracy in workmanship, andf needs a stesdf 
hand and a careful eye. With snoh inetnictianiii 
those given bv ** J. H.** no one can be po nledto 
know now atningis made ; bat the measuoncBli 
are equally as important as the aketidiea, for thoe 
is a certain proportion of parte which gives a ttisf 
neatness and stability. The deeidentnin ii to 
give just so much metal as is needed, and no moR: 
any needless strength most be an incnmbaooe. 
Tms is just the point where the ezperisnosd m 
oan render nsefql sarvioee : hence, I rpgaid tk 
papers and diagmms on lathe oonstmetioB si far 
superior to many previons ones of a sonertit 
similar character, aai I tmst your oUigiDg coa* 
tributor will in future pnpen enter vnoawR 
complex lathes and machine tools, not forgsttifig 
also the steam-engine. Orderio Yital. 

LEGAL SBPI«IB8. 

[22200.]— Box ox DEXAacD (52583).— This qsoT 
has been fully answered by ** C.,*' bat ansvcntt 
according to the special nuea of the Sootdi hv. 
which may misleaa other readers. In Eacissdi 
bill drawn payable '*on demand," &c., -'bssmf 
interest,*' would cany intereet at the nte of £a 
per cent, per annum, in the abeenoe of anvoCki 
agreed rate, from the date of the bill itsslL Tkc 
Statute of Limitation begins to mn from tfas date 
of a bill made payable " on demand,** asd tksR- 
fore no action could be supported upon t hs M 
more than six years after this date. But if nfaMt 
were paid upon the bill, this wonld ksepthsq^ 
of action alive, and an action oonld be teoqfbt nr 
the whole sum due within six years fksa w hit 
payment of such interest. 

Pbotdto l Will (52000).— This, too, ku heei 
answered ; but I think it is only fafr thst a fev 
words of warning, and to pswvent dwBJuwnitaMBt 
should be added to *' Colleetor's" vayron-neir 
of the easv way in which a wilZ » proved, and 
which, indeed, is only true wksa the will if in 
every respect formally comnlste. Utheattsrtation 
clause is quite accurate, and ttsn is no flaw in the 
executor's oath, the bnwinees is sbule enough. But 
it frequently happens that the wOl lequixuig proof 
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yiz. nx^i:. and w;u ils-o lend the patterns if sj 
i«:r*^. prT-vi-ie-i poitige is paid both way*. 
Duadilk. Thos. J. O'Connor. 



LATHE UATTBB9. 

"_. J.', -. —The lop bearing slip of the front slide- 
'*:''* if. irl my o];;n!:'n. better made of the blunt V 
f-.rs:- raT'certLan the common shape for horizontal 
fcLii*?. •«£ c-jurse, the chamfered part may slope 
:: v-kT'is the be-i. instead of away from it as in the 
;:»^nm. I: would then resemble the ominary 
,' wi'JL the sharp e«ige planed away considerably. 
V.~ii:ieTer metb>l is used, the V should be cut 
i: ws «? a« to get as broad a bearing surface as 
pif^iV.*:. It is then lees liable to get knocked or 
liifp^ .-: of au*h. and as a further safeguard 
ajfaii.'': tr.i* eontinirencT. the top chamfer seems 
•>r:t*r ' n 1 1* outer than'the inner side of the slip. 
A i^ni.irruar s*-cticn to this part woull seem 
>rtt«f sii'-e-i than any other, as it offers n? sharp 
e^ig*- Xij a?dientil blows: but I presume ;: would 
'>^':u m-ire -ii^cult to &t accurately. 

I i:- ZL'A \ixft Xhe p\an ol can^m^ w« *J^^ c«i*a». 



is very informal indeed, and then, howerer poUtf 
the Inland Revenue aumorities may he, they cannot 
show an executor how to set thnmigh the l^usinesi. 
A lawyer must be oonsuted to say if the will l» 
worth anything at aU, and to draw the necesssrt 
affidavits for the attestio^ witnesaee to pr^r; 
signature and attestation. 

DETAcnxo LrxMAOK. ic. (52724).— I never 

heard of the presumed right of a tradesman to stof 

a customer's trunk for an oopaid account k": 

: grocery goods sold. The idea is simply prepoi- 

! terous, and can only have arisen owing to the grea: 

: confusion that exists in many people's minds as t: 

I the legal right of lien. A vendor can retain thf 

! goods he seUs untfl the price is paid, if he choosa 

; but this is the full extent of hm lM»n : and neither 

I he nor anyone else can seise tfassn afterwai 

I out a lawful process of eMs cnti on or 

Workmen and the like haw a right of Uenvpos 

! articles they repair until paid ; bat they caBsct 

; xetake them if oaoe cradit he ^Tsn. ne dsin 

mentioned by tiie qnsriirt is ^pakm oafdiiiiidBd. 

1. Ore9ham*biiiUingi» (MUhnll, K.C. 
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J - -I>.*rr-:j=.S' tie Zither.— T:iU ixistru- 
*^->* J f^ zi. «■- -T 1^.:-1: to itar:i : ba: may be 
vx.-":i-:rri v.li .: n-.-h. .u^.:'-lry by T.ikiiit; a few 
i-^'z.- z , J . ni*ttr. r'.^n't :n.^ubl.^ yourself 
-i-.-:^ :i.r-r'- T. - .■•.i*, th^y ir*.' la.^rj tr>ubli? tliau 
■^i- ^-:^ •■!.>- I =iAie jrreat proin"055 in two 
--ij^ f- ii.i-.ij ':■-.: six Irtscc*. and now cjin yliy 

'■JL,V ]— Brzisi DyiiAxno. — As I expecteil, 

y:r: :•:£!.•?:- u sni ccmmut.uor are entirely 

irr:tr I: y - Till carefully oonsidtr the action 

:i zzA JL. ."^ril*. ".uwHl -observe that each coil is 

«i!:r:-=r;:-t'r«i f .r abiut tir^-iixtiuof arcTolutinu, 

«: '±AZ y:-; ir* n:: rrttiu^one (quarter of the real 

T«:"*--=r :'• y: _r ziii-iine. If you want to use your 

; c 9 i -z .-:cLZ.::.i: r. y.'i muit connect your mn- 

•ijZf* -T « i rrinaiv. .t- 1 oxpUinod at first, and I 

iiT» -•: i:-':: t:u will g»?t much bjttcr results. 

± jTzztz Eriji* :•: =i=:aLitor for your machine 

ir-V.-"-. T_*:« t :.f thr^e braw rinfirs. each cut into 

rr: iaItc* ii.1 i^'ilited fn^m each other, and the 

Tw". izjii :r :pT:*i:r coils joined, and their bcj;iu- 

•«^f r:si-*-:>'i ^l.-s to each halz of a ring.— "NV. 



_'. • Tm .* • , 



■'J. •.-.,— The Cheapest Food.— May I call Mr 
***! in«.::'-& to the lact that his reply on p. 411 
A Zt'. tijar^r to Ep \" qwidtion as to what is the coni- 
pr.c£L'n of the foods h'; has now twice advortised 
«n;:*:t.0Tk>.iy - No on»; dl^-put*;.-, t-o fur as I know. 
iit :i*y ar*; whok'«:orn«: or d*:liciou3 : but tht.'V arc 
=/■.♦ ch'bap, for Scot^ih oatmeal and crushed wli»'!it, 
w'tifc 'I'iite «i di.-lif.io'ia, an; v«-r>* much le.-.» in price. 
It w. i.d. Ith:nk, >i*; absurd if 'any ou** .•t.«*k-d for 
tbfe '.fc»4f^:'tt 'irir.k. to •fupg'rtit Ua«'n hitter, which 
Ki^h* fAiriy 1*^ '!«"! .-^U-d Jt-i wliol':some and di-lici- 
o*^^' r. .•, v.a.' :^Iy '.u*:!ty to th*: m.m whu wants at 
>aMt .'jkif I. /ill Ml 'I'jrinjf th*: day. A.s I havi.- 
»....<:-• o* V* t:.': dr.;.fc:. r*n any on-j »iijf|?e.-it anything 
^^.V.• •h-u. ♦.J." .;.f *-.ion of '.ntm'MiI, tri;A':l*; b'j'jr, 
or «.*.;.?. .r.' i/.i h#"f for thov; who lit4:nilly cam 
\f^r '.v.ii'z \f ^y*-. *!■*• rit of thi;ir brows and reouin: 
U/jr^ ', .4/. ♦..•..'< of '!f jijk in thu cour.vj <jf a hard 
'Uy » wyrk .S. li. 

"V/.;^;. , Watch Jol/bl nir.- - Kn^liiih turns ran 
\^ \0»\iV\X. Ui'//, 11/' J y^H. Od., '»«. 'Ml., and 10». lid. 
««/.h, •mall jiivot turiiif wtUi Ht«jid r«;Ni and two 
'^mAff.H^ i^ f^l V>r w^trh work only. Siviii'i fan bu 
»i^«HC{ht With ' itfM f.' iifpH, HiJi lll.t<!il n-.idy for iifn-, 
af*/l *«»*j^l t*■'^*. i'»-t od. i think lln! SwImh niiint ui*i'tid 
f//i rj/y.fc aii'l v»!it'.li work rombiuiil. it«Mpi:i:tin:^ 
UiA ai/rlf^ f.'''k till'. iiiii»l»i»it your itprin;; in th*: 

{if't^r l/'flj/ili i«-., j.ii .1 forl.Ii'- birn-l, niakij a .miaJl 
.oU .1. liMJ/, n.fn •».. ' H'l, Ji ro.rid bol- lu'sf^fJibb , 
tUmiuht H... .1.1.' < :i ;' ».o I... i-iy.tJi- b.iii ri«ii«-d tn 
fin.tiuff^ !..:■ /-'If ;f^ I. -IT'"' ''' i'"»"d.iind hf. t ; 
t#./. -v/'of /'.-If »,i/i'l ^^fl.ly, lbi:lJ lil«: tbu "f'ttt lOr 

M./.ii/ ^- *i. .'/I. .'. I r/i. l> 'ir' Jul to x.-.ak'j a 



. .'«-rv w!:i\»;t lilo nt ar the point, file the sides a little 
, wiih !'..i: ill . s.» that a 6m ill eye may take hold 
: whii^h jshouM hy v-^ry near the end in tliis case, and 
|i:!idthtu. >5crc'W in your hook (be sure it stands 
■ nj:ht \v:iY :»^r tlio spfina) until the ho«>k is visible 
. iii<iuv, cut it otf and file up, polish, v^'c. A how 

.^Tow will sometimes answer the purjioso, as in 

Vig. J.— Mor»:;L. 

[o'J^ioS.]— Holtz Machine.— I am glad to sec in 
Mr. lIolmosN answer tliat the discrepancies of 
'* Another S.** have been pointed out independently 
of mrself. I quite endorse his opinions. I am 
afraid " Another S." is quick at jumpini? at con- 
clusions. The plates I mentioned in Sir. Spottis- 
woode's ^cat machine, weighed about )lb. at the 
utmost, and eost 4s. Gd. per lb , so I don*t quite see 
how they would mount up to .€2 10s. each. Again, 
" Another S.*' is rather caustic with me for mention- 
ing that *' although I wont a walk in the conntir 
after working in the same room in which the machine 
was running, my clothes still retained a powerful 
smell of ozone.** I merely mentioned this to give 
an idea of the vast quantity geoernted. He must 
also have a comparatively snL'ill experience with 
ozone, as any physiologist or physicist will tell him 
that } a per cent, of it in air wiU be sufficient to make 
tlie eyes smart and the lungs to be seriou.'dy affected 
for some hours after inhalation for an hour, or even 
less.— P. Wabd. 

[.V2:v')4.']^Oelatine Transparencies fXT.Q.'^- 
If " Glatton ** has met with any si)ecial difficulty, 
and will say what it is, I shall be happy to try and 
help him.— W, Koiiixsox, JUN. 

[.VJ:i«;2.] —Engineering (TJ.Q.) —Since the 
diameter of the screw = 2*7')i'«in., the circum- 
ference of it will be 2'7'>'j x :.»'14lO = vS't.'»Jin. 
nearly, and the pitch of the screw = .5in. The 
iibciV€ dimeuaions will be the hw and perpendicular 
of a right-angled triangle, and the hypotenuse will 
1m the thread of the screw. The angle between 
the base and the thread can be readily found with 
a protractor : or by logarithms we hiivo— 

L"tr. 2-7.T*; = '»-44'i2:92 
:;-Ml'*. = «'-r»71oOf» 

Log. 00o743ul = S-GoS2 nearly. 

And if A be tlie angle between the thread and the 
base, wo have — 

Tan A = o 

S-o.').s2 

Log. '} =3 n-Ci"»Sf.7i»u 
Log. 8-(mS2 = (J-nri74Ji|Jl 

liog. tan. A = l-7'»io.>jij = 2u 42' 21". 

j ^iw*i 1 horse- p')w<-r — •i')."'K) units of work dt?:ie 
i in 1 minuto. and the work dono in 1 hour by the 
buniin;: of Jib. of coal = 'iVi^n .;o units. Br.t 
lib. f'i cm! nmtjiins 12/^^* units of heat : and the 
fn'''h'ini(Ml *f(ijival».'ntoi 1 unit of heat — 772 units 
f,i work. 'ih*'n th" work done: the theoretical 
. w'.rk : : ■Ti.'"'*' x oU ; I'J.'m.i'i . 77J . 2: or— 



r52.3C'7.:— Baiain^ Water.— This query istv:- 
indefinite'. What is it the querist wants to know: 

— ESSAB. 

r524'}.i.';— French Polishing.— I suppose if Mr. 
Watkinsou rubs his black paint or vami»h dowL 
until he gets a smooth finuh, and then French 

Solishes, he will obtain what he desires. Surely he 
oes not imagine that a carriage is covered with one 
coat of black paint and thtn varnished. — X:3. 
Dob. 




Artual wr,rk ^ "-'iJ^' ''_'•[> . 
J ii':<.r..ti';;U work 12.0W = 772 
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,. M.an .' \\\ fd th.? heat contained in thecialis 

nt.;.. ;. S..o ii- id win'a *■ Elements of M-.-chanics." 

A. ' ij AV. 

•-'i.:.,...' -Photographs (U.a.)— First *ize 
■Ai»fi t"' I it'll': 'al>'.iit 20gr. tolo/. water", then coat 
* .Ml Ml . •♦: : vririiinh.- -W. liOM.VsOX, Jl'X. 

•',. :;, Ot-m Lenses (U.a.;-!. It is usual 
t . :. . . -' r. Ji w:th partitions in front of the sensi- 
t..' i ! «'' . t ' ]'" v«J»tth"iinay:s over- lapping : but, 
,j , .; . i ;{ , ; iNr.tl d':ii*'udHU|H'iu wh:it dLstinces 
apii' •.. i'-i. If: plao'-l. 2. Y'.-. juit the thing 
A •;. ;,-..■. .li.: ;iood. -W. Jioi;i.N-.-3'^x, Jl-X. 

.j.r Chomical Problem :U.a.:-Will 
J'ji •,.■'*!..!•■ wii«-r«: h'; found tills ouvstion : — 
V. A i '..::.• ' 'Lr./. \:WA''v\i .S«:i':nce .S.-hool. 

'.L.' Ch«imlcal Problem ;U.Q.:— The 

K' i' ',: .iii. ;.-ti>u of m«jth'iii-; Li 2i.i.-Vji' units : 
i •• ,; ' \. -I' \i:'':U '.'^L.-titutijiiC the ;;n« were? burnt 
*. . .. • : .-. t!i.'- \j\A \j.x\ evolved w luM be '.•'■■.">j 
* ., 7l . j;,,;-*.* units, and th» JL-f-.-rynce 
f,. tA.-ii t:.:^ rii-itlvj anuuut actuil!y yi-.Med is 
o^vi'. v-:.-: *.h'r *ni'/-.i.t abs'",rbid in d^o-mpisinff the 
'j\x.-' ;. ■ ' ■ . ii-it A :-rnr»ati':.u of methano = 2 ;...•>" 
' . - J .:.' ■ --^rs.— \Vm. .ToiiN Iti.;;y. 



[o24«>>.]— Skin Disease. — ^A more simple -Id: 
not 

than that 
hand in every 
mustard. With the tip of a finger rub this semi- 
liquid, first outside the sore, then over it, alwsji 
rubbing in a circle, and gently, and for a few 
seconds only. Repeat twice a day whilst neccsnry. 
For a child, it is a painful cure : but a grown-ur 
person will not mmd a few h lurs' smarting, and 
will find the cure rapid and effectual. Some peopltr 
use ink in the same way. — H. 0*B. 

ro2415.]— Bnahton's Salf-actinff Fountais. 
—The description or the illustration is wroni?. Ttt 
the arrangement on p. 26«>, or look in Xos. 4^1*. o*-! 
S)l. — Sexex. 

[.52420.]— WhitaFilUnrsfor the Teeth.-Tlt 
recipe must, I think, be correct, as I saw the same in 
the L tnt : : but here is a good filling: AnhTdrov 
phosphoric acid 12gr., pure caustic lime 13gr. F-:T<kr 
very hae. Mix and applv quickly, smoothing vilL 
a wetted finger. — Xux. tkiB,. 

j}2421.;— Partnership. — ^This querist should, i: 
seems to me. consult a solicitor directly, and pay tie 
usual fees. — Lzsni o* th* Law. 

[.52423.]— Paint for MacMne TooU.-HiTe 
your coloors thoroughly well ground in turpeatiiM. 
and then mix with oak or copal varnish.— £. C. 

:52424.:— Bed Casting Wax.— Add a little 
vermihon to ordinary wax, if that is whityoi 
mean. — £. C. 

V>2427.]— AdhesiTe and "Waterproof Paste. 
— The German r>:s::pe is no doubt the cement aui» 
ex ci?e:n : but i: is doubtful whether the qnerist 
will lind such a piste as he seems to want. StilL he 
cu^ht. bvl>:>k:n^ up back volumes, t j get anideicr 

[.3242<.* — Battery.— There is nothing so coa- 
venient cf a small si.'.e as the chloride of silver cell : 
but Trouvi makes up small bichromates f^r ostsith 
his illuminated "doublets ** or real rubies, ^^.i 
and a^.-t i:-T the "aniniated** scan' pins and 
brooch-.?. The chloride of silver cell is sf^at the 
best vou can Lave for a pocket medicai coil. -Xrx. 
Dos." 

'-2i:C— Paper Omamests and Toys.— 
The*^ iT^'raii- of the p::lp. I believe, and dried 
while :r. tL-:- mrulds. — S. T." 

V.244:."— Paper Bricks.— Esw wiTdlvapier- 
mich. dv" :— S. T. 

^-i24^:'."— Beit Working off Pulley.- 1 am 
B<:rry to ;:.f:rm W. H:>skt*ns that I cannot explain 
to him h:w it is ccntrary to mechanical law that 
the belt works : :: the j-':';ley at th? sides which are 
nearest t >zv:her. But i:.v ' proof of thf pu.viiae is 
in the eatiaj thtrtv«f. I wi-uli airise himt^ tnr 
it for him^li. and I think he will see f :r hisuelx 
that what I »:au\l ;* drrwrt. la fact. I have 
tried i: many times, bth on h3riz:n:al. diag:<cal. 
.iai vrrti:a' shafts, and invariably I hava icuLd 
what I statel to be -orry^rt. — FiEZS Dew^burv. 

';24'.'."— Belt working ofT Pulley.— Th-. 
blund-.r wLirh :s arpar?ai in Mr. H r-sk-jn'? r^p:y ^f 
a very c-:s:c2'*u «.:!•.■ amra^ j-riple wh:> rei~5n iLit 
b.causf a brl: r-us :: wards the highest p.-int ^viz.. 
the centre' .: .u: .riinary pulley with a convex 
rim whose shif:* iiv pirallvl. it would dc the same 
thing by r.:::'-.::ig •• up hiii**whea the shafts ik 
n:t parall:?!. Th:< is jus: where the *• larf *' comes 
in. though, fritsi Hi'sken, ^ni is not " c::.t2ary to 
mechaxi::al rule." Itdi-^d. th-? only m-chanical 
rule wJJoh has anything to d;. with 'b-?!:* running 
on pu'Jeys unguiir*! is the cue jurt^d Vv me on 
pj'. -•.' If y^uwish to "rrartioe" yourself and 
"drawyzur own c:c:Ius:::i«.** y:.-i siav do so tv 
adopting the mrih>i rscismeniei by •'- W. \V"..'* 




, f.i I. ..... i /•.#..• •' •/ i ■ 

^ .1 P « '• •■ '• ■ i 

1 • . \ t I ' :. ft. •■* . ''• ■ - •• 

r r. . ■ I " " '•'■ '"-■'• -i' .^,,.. . ... 

i, /..* I ■'■•■' . "••'■ 

! ... i» / •' ''■■:■. V; •;•/.■: 



'.J. '.. — DynamD.— Tiiis nu-irj- can be an- will be observ-*! that ther: is a space t^twe-rn the 
A-r' i ".v **\'.:ix'x " W. W. W'.' th.it it dri»en.is on string and th- res*, i nir 5 ei^e rf pulley. Thi* «p.d:f 
' / :-- niik' . hi- dvuim -. M:>t bearing? cm be repKsena the pitch of j «:rew-tir^.il.' an.: the Ult 



,'.',vi ':.- niik' 1 hi- dyuim -. M:st bearing? ciu be 
i':.\ -A-*.!', th'-- h»:.d /but if L-j is the I-2a*t afraid he 
■ I- — * I'll iT^ia ctudle to tt»t t;;e reuiT^r.iture of 
v.^* ^i .*--i. -M'lt ii-rly it wiil ^y :1 th.* othvi bmp 



a rite e ^uil 



" ". -- V ■•: -;. ^Lit the current orf cr iutr..ii-.::e a rv- 
"■'■^.'■- . .Ivii -.-ut t.. th..t of ::.- ljr.:v- rut cut. 
i . . : :• -':v : .k J.:: thf ■.v.,:k :: .1 :ii i -hii.v ai. 1 

» • - '. v.' .1 ; '--.; :a the d-..-:r.:..:: :i : :> ::>u*a- 
1:, i linall- th. nieltiii-f " '"- -• - 

.-. I'. T. 



w:ll screw itself cS. - i^wti hill," it 
to this pitch.— W. J. 

j:«2'0l'.^— Pianoforte Actios..— I shoul : c-: 




;, , i» ii •ii" •• "•••• '• " ■' **'-^ •*■/'■- ^ " r.l'.T. 'rail and d.iaper a.tii.n-^be will and iUussrated 

' ' '. \h '. ' f ••'''''•''''''/ '*,L*''/'C,' ♦I'i '.- • —Leyal.— The : v. ::*■:* ^i:'" :he :i-d Mr'..ti:n£ c:i page ' yJ. Vci. XXVU. But« skoald 
/ '. . „t''t . I/*'* -*''''■ '''''^'''' '''-i ,*';■;'.' v-^I*^- V-*- ^■i'f'-se\.— l.-.^-. -•* '^i' i-^"*'- r: wish J :r an *:Bc.a Wiethe dampers attsd»d to 
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tho liaiiiiui.-r.rail, sucli as are generally kaown 
"untlec iLiinpcn," I will ilo my bast to illuatni 
unil ilcKrith; for him a siniple octicm of the kiud. 
W. H. DiViES. 

[>V2<iiU.]— 'Ai^ai'IcBii Otbiii, IStt. Stop.- 



eutircly aceordj with mjf own idea, (onnud aincp 
the iuBtnuupot in quGatiaa vaa made. Would it 
not be better, however, to have both the 3(t. itops 
to run throughout ': Tlie oreon my trieud is 
making ia tnr use in a chapel : thuralore, the object 
islobbtaiu the maximum of power at the diiiinitiui 
of expense. The initrument I have mnde ia also 
ueed m a larve achoolroooi ; and were it uot for 
the fact that uie putiee most concerned >eem i^uite 
BatisHed with it, I should be inclined to reconitruot 
it ill F Bcale, with two sets of Btt., one of 4ft. ; solo 
set ot lUft. : sub-basa and super-octare coupler. I 
must protest agniuat the inatrumeut as it itaada 
being dubbecl a failure, as " Organon " sees lit to 
di. If it is a failure, then Maaon and Hamlin's 
" Queeu'a Model" is a failure ; for if the pitches 
Diurked od the stop huoba go for anything, it ia 
idcntieal (or all practical puriKisM. Alsoin two-row 
humoniuma the seconu row is uiually of 16ft. 
pitch. Ai regards the voicing, I did that mf self . as 
I find I can produce aa good a tuna ni any I Iutb 
bought ready coiced. including «ome UiiDio reeda 
stated to be Toioed iu the company's foetory. I 
find, however, a difference iu the boarda. A li 
row I hive just been voicing ffsve a good tone 
easily ; \vhiiiit anothsr I voiced mme time ago 
could not be made to do so. allhoneh voined in me 
game manner. I rathur think tho beat mnken 
throw aaide these inferior boarila, and only ose 
those which, on trial, give good results. \Vhy 
should not the tone of an American organ depend 
Bs much upon the quality of its aouudboam ai. 
that of a fiddle dwa u[«n the quality and proportic 
of it« varioui parts ? Thauka to ■' Organon " f 
his idea ot a two-manual ; but if I made a ttr< 
mannal, I should be iacliiied to have rather more 
than four rows.— J. E. Flotd. 

is not a pracUcal 

makec, and as the repair he wishoa information 
on is one rei^uiriiig dexterity, hs would do well to 
imt the job into some one's liaud who is eiperieucod. 
rhe old balance miut bo cemovod by using auitablo 
puuches, to be obtoiued at Buy tool-hoiua. The 
aew balance riveted on by anouier kiud ot punch, 

alter pbclu^ tlie buikmg'pin in fraut ot ihe 

cyliudor opening. Withte^rdto the 'scapo-wheol, 
the arms must be beut by guutly tapping ou a 
hallow stako : or purhaui the cvlindor is too low. 

W.H.Htody. 

(52648.1— Wharf Crane. — I am mnch obliged 
to Mr. W.Hosken for replying to my query on p a93, 
but I fear my qikestion was nuannderatoad. I do 
not want a crane, but wishtoknowhowto oaleulate 
the weight a crane I have should lift with safety. 
It is a wharf crane o( tho simplest oonstruction, 
worked by hand. I want to know what dimonsiona 
I saould take of this or any other crane to calculate 
its lifting capacity. — V 

r-i2o."i3.]— Photographic— l.Althonghl hardlj- 
think the dilfereuco would be ao great aa staled, i! 
mu^t be Loruo in mind that, all thiuga being equal, 
0. aiuglJlona will work quicker than a doublet. '2. 
Vei. 3. Yea. Uin. focua I should consider beat for 
geueral purposes.— W. Rosisaoa, Jus. 

[.V>a.'i3.]-Fooa for Bees. -It is kind of Mi 
H. Wilson to try and aupply"0." with whit Il_ 
requires, but not bo to charactBrise hia informant 
I'r '■ Icmon-jaicc," as an '■ old woman," 

information "'hoah," b'cause it does not -_ 

views. I think most modem bee-keepers, and ali 
modem bcc- masters, will thiuk the infoimatiou that 
bees ace partial to tho flavour of "lemon, oil o" 
mint, ot butler," quite as open to H. Wilaou' 
term -bosh " : (or how are we to ascertain thai 
thoy have any ptirticular liking for any of thei 
three flavours? Viat^gat, or some kiud of acid, 
naed in making ayrupfor bees, to prevent the sugs 
recryatalliaing. Oil of mint ia used for scentin 
syiup wlieu uniting befa,. and butter is used fc 
gieaiiuH tins or moulds, to pour candy in. so that ._ 
will eBsdy leave tho moulds when it ia set. I fail 
to aee wly the fact of H. Wilson' 
ton of sugar into various kinds of candy per 
month"' can render his recipsanymoro genuine o- 
diflicult ti bMt. If he had boiled it all for bei 
candy, we should have thought him more of ai 
authority. Ia ho a beo-kocper, I wouder ?— J. I. S 

[J2.JU3.] — BaTmonlnm. — "Fliegen" (p. 413 
aeems to misunderataud why I did not answer ttu 
previous questions put forth by him in a reccu 
number ot the "11. M." I do not imagina 
now a daya that there are any very great tradf 
secrets of aiiy great value with reganl to the con- 
struetian of tho harmonium, ulthough gnat im' 
provements have boon made in barmouiums of latt 
years, but the aiie for the holea at Uio top of thi 
wind trunks is. cBctuialy, no tnido aecrot, ai tfu 
joerist imngioes (j.. Jl3j, altbon^h it i> of somi 



.portauca. Tho reason that I dirl not 
answer the questions put forth in the qneries, wa> 
simply bscaiiae I thought they wero asked out of 
' 'le curiouty, audi must apologise to the querist it 
y presentiments are wrong. " Fliegeu " will 
ud tliat five boles of llin. diameter over r:tch 
unk will he a Eufficient number, and with regard 
) the fixing of the escnpemeati, it be can get a 
sight of the Ulterior of a Si row harmonium, lie Will 
leani more than any number of words can teach 
There is more than one method employed iu 
iug of the escapements, valves. &c., and any 

query from ''Fliegen," or any other 

_...i.-..i...ai_ J my strict atlen- 



[.^i.i77.]-OT8anBtte.— I will write out the 
'oioised inatnictious on the making of an organ- 
te in a week or two ; and as '• T. J. P." (p-413) 

has stated that the music whioh is sold ia not the 
rt of music be wauta, I aball be glad to know 
)m him what kind of musiche really does reiiuiie, 
both sacred and seouUt can bo readily obtained 

from almost every respectable mnaio shop at a very 



mable c 



If be will adTcrtise bis address, I 



r, and overtures.— G, 



jsjrcQU 



the cpeiungs 
le paper acts 



[o25T7.] — Oifr&nette. — As the original inventor, 
and Erst constructor ot reed iDstruments automa- 
tically played by means of perforated atripa of 
paper, or olhor material, I may he able to help 
your quoriat "T. J. P,," who inquires abjul the 
best scale to use. I may perhaps begin by eijilain- 
ing that there are two diitiuct ways in which the 
pedoTuted atripa aie osed : in one it acts directly ~ ~ 
- valve to close and open the air passages, nb 
1 the other it acU aa a " stencil " to a aet of levf 



nette," the 
._. atrionctte." 

There are advantages and disadvantages in both 
closiee, which I need not now go into, except to 

5oint out that, apenking gencraliy, "■- 
iud oonsequently tbo atrir"^ ■" 

longer in the instruments 

directly as a valve than wbf 

At tint sight it would seem that by 

parforatiou travel slowly over the air paasage it 

would serve aa well aa a longer one ; but 1 hjive 

found that this a apt to cauie a droning, slugginb 

effect if carried out too far, and I thiuk tor prompt - 

neaa of apeech in the reeds tbe " stencil " arrange- 

ment is the best. 1 also consider the mechanism of 

tho '' Organina" preferable to that of the "l)r 

ette," but this is merely my own opinion, and 

fo for what it ia worth. Sow for " scales," When 
Brst commenced my eiperimeuts (nearly 2o years 
ago) I used a chromatic scale ot tS notes, but 1 
afteraarda found that it was bettor to have on 
imperfect scale extending over a greater compass. 
The scale of the " Grgaoiua '' is tbe following : — 
B flat, C, D,Eflit,E, F, F sharp, i;,Aflat,A,B 
flat. C. D, E flat, F, G, in which tho B noturnls, tho 
C ehariis, and the upper F sharp are omitted. This 
scale would, Itbiuk, be improved by the insertion ' 
the B natural!, and the omission of the A flat, 
thoujh the F sharp provideafortbekuy of " 



Ibe ii natural is .much needed in this key 



ind thi 



_. J. P.'' bujahismnaieati'ipabemust, of course, 
arrange his reeds to auit, hut it bo mokes on instru- 
ment, and cuts out hia strips for himself he can 
aeleot what scale he pleases, and in tliut case the 
diatonic with the insertion of C sharp, F sharp, B 
flat and E Uat, with (if he wanta to omit any notes) 
the F naturals left out, will give a good variety of 
keys- vix,. C, G. D, F and E flat- all major, with 
(to a certain extent) their relative minors— A. S. L. 

l5i,73D,l— L, B, and S. C. Englaes.- Outside 
cylinders were never used ou this line.^UACiiiN', 

[■)25S2.J-CopporpUte Printing. — The v 
companyiug isomrtrical sketch will give " Copper 
ail idea of the press he wants, and i: quite within 
the coustruativB powers ot an ordinary amateur 
mecbanic. The two rolleca Aand B are Oin. long 
Slid about 4 ^in. in diameter: the jouioa Is project 
lUn,.aiid are fully > Id. in diameter. The upper 
roller must be of lignum vita', as the surface of 
any softer wood gets dented by the' udgcj and 
corners nf the copper plates poKuJ through the 

press. The lower pSIer may be of iiiiy bard ' 

— beecli. bnnibeim. oak. Tho roUoni ruvol' 
bearings C C C C (one not seen iu rketch), of beech 
or hi^rubeuiB. Tbeso bearings are ma4e by boring 
u hole *2iu. in diameter in two little blocks fin. 
squnni and IJin. thick, and then cutting them is 
hnlves. with 'the grain. The bearings are sup- 
ported by lour stout 16in. bolU DDDD, which 
pass through holes in their endr, and also through 
the battoni frame of tbo press E E. ITpnu the top 

cardh.i.ud (old playiu« c'arda do v^ry well) F F, to 
give some elasticity to the pressure. Abave tbo 
1. „_..,, iiip cnpa u •'• strengthened by 



irJj eru 



plates ^iu. thick on the upper side, and he Id 
1 by square nuts and waabers ; between the 

roUen u>e plank H, of lignum vita?, 9in. wide, 

"" or 20in. long, and H~ "---'- 



. thick ia fitted. Tbe 




upper roller has a hole, J. bored, Sin, deep, in which 
a stont round iron lever K (the best eudof abamt- 
oot kitchen poker will serve), by which tho noper 
roller can be rotated, as a ship's wiudlan is by a 
handspike, through thToe-fourths of its circum- 
ference— «av, l'2in.. giving the same travel to tha 
plank H. Plates ot iron M M, having square holes 
to take the square part of Uie bolts, J) D, oiid, 
to prevent them being drawn Into the wood, 
must be fitted uniler the piecea E E. All the holes 
for the holla DDDD must be carefully bored tbs 
some distance apart, and cloae tlti. The small 
roUeis L I> are to keep tbo plonk H in a horizontal 
position. A better form of press would have a 
square iron axle to the upper roller A, hut adds 
very much to tbe difficulty of constmction. The 
inked plate is laid upoB thn phink H, with 
paper and two or three thicknesaea of printer's 
filinket upoo it, nod by hanliDK on the 
leyer K the plank, plate, paper, and blankets 
are drawn between the rollers and may be taken 
out on the otbet- ijde, the neit imprcsaion beiiia 
taken the reverse way, or tbo;rollei may be returned 
so that the plate gets two squeezes." llio niUei* 
must be tmlv cylmdrical, the faces of the plaok 
truly parallel, and the pressure on each jonmal 
equal. I auppoee "Copper" knows all the littls 
dodgn of inking and wiping, and cleaning the 
plate, as upon these depend, in a great measnre, ths 
vbIdb of tho results.- RoBcs^os CnusoB. 

[52n84.1 — MsKio- Lantern I^mpa. — Your 
burner must be dirty. Take top off andldioronghlf 
clean perforated work out, either by brushing wilk 
stiff brush or well washing in aoda-water (ao not 
:ums it black), put together again and 
I to dry. Use crystal oil or kerosene, 
Viaduot-atrBot, E. 

[j2jn,5,] — I,, and 8, W. B. Bnstnaa.— Th< 
numbers of the 4S class on this tine are: 4 3, 123, 
13ft, 132, 133. 374, 375, 376, 3rn, and 373 ; 124 WM 
originally one ot this class, hut has lately been 
rebuilt and furnished with an extra pair of^ wheels 
behind, and the vacuum brake apparatus. TheH 
am twelve of the 380 class ; they are Nos. 3B0 to 
3!ll inclusive. The nambeiB of tbe new bogie tank 
passenger engines with ten wheeU are, I bellev* 
410 to J27 inclusive.— Micajxi, 

[■'i23S0.]— !■. and S. W, B. BniineB.- lam 
obliged to "H. X." for hia reply, but it oo ntnins 
several errors. "L.andX. W.K.Enginea" shonld 
be " L. B. and S,C, En^ea" : whOst inside cylin- 
ders is evidently a mistake for outside. Agkin, 
tbeifl could have been double bBaringa to ths 
driving- wheeki only. The present 17*2 (cfiiohesler) 
is'uot a coupled engine, but a Hit. single (Craven) 
of tho im-aoO class.- W. B. P. 

[,12jJK),1— Batterr. — You would want about 
low of the kind yon mention : they are oseleas. 
The best kind can be made thus :— Ontercell, a rod 
of carbon; p-iroiticell. zinc (amalgamated). Pack the 
outorcell with pieces of broken catbou, iml dust, and 
fill up with a solution of — outer cell : bichrom. 
potasainm, aaturutcd solution, 1 part ; sulphuric or 
mnriatic acid, 2 part*. Inner cell— saturated 
solution ol common salt. With i or i at these ceUs 
anil a iow-reaiatance incandescent lamp, yon may 
obtain a light of about 4 or 6 candles. The dontJOB 
would be about 6 or hours ooutinnonsty, Thr 
cells shonld be at least about Oiu. high.-~CosKOB. 

UVisnS-l— Clayey Soil.— Your soil wmbe » 
suitable for potatoes, eapoeiolly the kidney *•! 
ties, among Uiem sndi well-kTiown sorts as Ti 



boil it. ai 
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tkin it will work properly, ii not to be obt&ined 
any da; in the week, uid be ii certaiiilj poenued 
ot an amonDt of common niue tuid indgmant 
wUch he will h&ve the common iWQse uid Ja^gment 
to sipand on hu own adTanoemect in more pTO&t- 
aUa work. A man who buys a gu rtove or pu. 
fire without imderatBndinK the conditioni ondar 
which it ii to be n«ed, is aa likely to be loited as a 
man who buys a cart-hone for huntinft purpoeoe^ 
and cannot undantand the noxib^ity m the cart- 
hone being a good one, if he cannot uta it as a 
hunter . — iBos. FtBTCHEB. 

[-52633.1— Qaa ZlatDaa.— The increase in lights 
giving power when two flames are Wrased to play 
DD eaioh other, is real ; but the thing is uerertlieleK 
a " catch," aa a ^gle good bnmer, burning the 
nme qnanti^ of gas in one flame, will give <)nit(< 
•• moob Itehl ; in fact, under pnetioal condibonB, 
the lingla bmiMT I* maoh the best, as the compoacd 

ilityot 

■»,the 

, .._ . .t iethoreifciomuoh 

to light anjslTenioom with one targe bnmei 

than with two oi Sum smaller ones. The lisht of 
any bnmer can b« increaied by turning £e jet 
nntil it slopes allshtly downwards instead ot up- 
right, making a honzontal saucer- ihaped flame : 
bat tbii also has the practical objecfion that if 
turned low it is very liable to smoke. — Thos. 

[52630._]— Netttnr.— The instmmenta tor net- 
tiiig coDaut of a needle (B) and a mesh, A, see 
Fig. 1. From Sin. to lOin. is a good length for 
the needle, while the mesh stick must vary accord- 
ins to liie ot net. A mesh stick will make a mesh 
twiee II* own ciM. Thai, a stick Jin. square will 
make a lin. meah. To fill the needle, pass the 
string round the tine, or inside point, round the 
heel ot the needle, then up round the tine ogun, 
unto the needle is fnlL Now fasten the end ot the 
•trine to a hook and tie a loop in it, Fig. 2. Then 
lay the laesh ftick ondemeath the string, and pass 
the needle np through the loop, Fig. 3. Then pull 
it til^t, to that the end of the loop reeta against 
the meah atiek. Fig. 4. Now comee the important 
part— the formation of the knot. Hold the mesh 
ttilik in your left hand with the thomb on the sb4ng, 
andwitA the needle in the right hand : now with a 
qniek jerk throw ttie bight or loop of the string: 
OTOr the stick and left wrist, as shown in Fig. 67 



(iireotion ot the dotted lines, and the knot i* tied. 
This simple knot is the fonndaticai of all net-mak- 
iTig, andonMroMeedinthatandyonwillTeryeoon 
bi able to mannfactnie almost anythliig. Now thi 

tlie loop yoahSTe just made, and sooontinQa on. 
;iuaing the needle aTOt; time SiroDgh the last loop 
made, until you haTS made enough. By the tint 



yonr work Ought 
Xow unfasten uie < 



Old from the nail and onliB thi 



the upper row c , 

tcjiether, and hang it over the hocdc. Now 
mlh the work as before, only do not slip tt 

f U» stick jwjrt^flistj^ Kiwt through F (Kb. S 



tbelbop 



throogh S, then C, 
t lavelled ak>ng the whole width, 
\^ ork over and travel back again in the same mai 
liiir. Promuning the string breaks, or yon wish 
|idn another ball, the way to do it ii with 
" becket- hitch," commonly called a " wiavti _ 
knot." FormalHght, pass one part up throngh 



Fig. S 



ik through its own loop. 




[£2643.]-BUbeT Lamp, —Defeat is in the 
- -terroir. Take burner out and empty all tdl oul 
and rinse with elean oil ; replace old cotton witl 
new, then li^t up.— W. JovES, Viaduct- sbeet, E. 

[62643.] — Bllber Lkmp. — What F. Search 
complains of is the pntt fault of the Silber lanij 
rke wick not tormmg a complete circle, the t h- 
tilgea ot it fond to aeparats as it is wound \,i 
Wbea the sapaiatioii eseeeds ^in. or more, ga 
foimi in the <men spaoe, and it is the explosions c. 
this which put out the light. To cure it, see tbat 
t!ie edges of th« wick are in contact baton tight- 
ing.-M. D. 

[62646.]— V*rte«M Trill*.— "Poor Suftarer" 
should get an alaatio stocking, to be worn when 
out at bed ; or, if he wishes, he can ha.n it i»di- 
oollj cnnd by a surgeon with but Uttle pain or 
Hik. The stocking is only palliatiTe ; the opera- 
tion is curatiTe. — at. D. 

[62649.] -Tarlooaa Vetna.— My experience, 
which is for more than a qnarter ot century, is 
lt.at a flannel bandage is far better than aiu- 
nlher. 1 adopted it by the advioa of an emiiiE^Lt 
lurgeon (the late Dr. Cnsack, ot Dublin). Finu 
flannel torn the lengUiway, 3in. wide, to allow for 
washing — mine are ei^t yards long, aa I hare to 
wear from toes to over theknee. I bu^ from three 
to Q*e yards of flannel, tear it in strips, and put 
"— m together with a fiat seam. In |iattinK it on 
edgee should be well oreriapped, and where a, 

I orer Uie 1 

imcoth.— M. B. 

[ 62649. J — Tarlooae TelA.— Mnoh more elteetaal 
Uian ordmary aursic^ bandage, and nneh cheaper 
t)AD an alaxtic nookiiig, ia Eamsroh's bandage — 
a Barsica] elastic bandan. With this mr one Ibe 

:. _C1_1. tl L-a 1 . -!._* !.■ V-r L °' 



monllLa, even when measured aftas' 
walking. "Poor Sufferer" dionld learn 
it on in a Sgiir« of eight, and wilt 

„ the greateat ccnmfott and support. On 

no account fasten it with tape— the reaaonwhy cot 
isobrions. Uee a safety pin. SomedootonteooTn- 
mand Hitler's (1 think) bandage aa a certain curs 
(or Taricose Tsins. It la a stnmg bandage of na- 
corered indlarubber i the cost is, 1 believe, a gmntsa. 
Etmarch's bandage, which isiJieBp,has been morp 
tuneflt to ma than the best elastic atockings that 1 
have been able to get costing 30s., uid worn out 
ins few months.— E. 

[62653.]— Zleotrlokl Cnrralita — The matter 
can be brat explained by attention to the tollowiag 
eimile, which appeared some time lincein a popular 
□isgaiine, "Let the reaiatance be lepreeented by u 
ditch, which varise in width at vartona pointa of iti 
course. Now, you have a plank lOtt. long and Ifi. 
broad, and jou take it to where the dit^ Is lOft. 
wide. It is clear that at tfaisspot the plaiji wi]l 
jnit stretch acroBB. Now go to a spot 20ft. widf, 

' - '- ■■ • B oftheboard, «au' 



twotxiards of Itt. width, Bf joining the endi 
at a plank 2m. long and ttt. wide. Now talii 
plank to a place irtiere the ditch ia 6ft. wide 



^ will have 
join Bideways, obtaining a plank 6ft. long and 2St. 
wide. Thus the broader Uie ditch, thenarroWT 
mid longer the plank : and the narrower the ditclj 
tha wider and ahorter the plank— the quantitT fS 
wood alwaya being the same." The ditch ia ohma 
Hiid the pluik watts ; the length Totta, uid bread tlj 
cif plank, amprrea. Doea not " Antarea " see th;it 
it IB not the current that is spoken ot, but tbo 
'.'Dsrgy ? Cannot a current carrying 4 watts iif 
t^iiargy be represented aa 4 volta and 1 amp., or :< 
Tiilta and (amp., oragain, 2 voltsand2amp. F Aiid 
Kith a fixed £,M,F. tlu corrsnt may vary in 
iB case q[ adding cells in multiple 

— ,- --jpect to "iuitaiee's" last two 

queries, I presume he t:,^gn to the prMnmottbe 



" magnrtadea " at the same time. Thia can only 
mean W " EC,wliera W = energy in watta, E b 
potential in volta, and C = current in ampjnt. 
Tlia amount of energy cannot be measured directly 
on the galvanometer, but it can lia on a watt metac. 
If the quaiiat wishes to have a thorough compre* 
henaion ot the subject, together with explanation 



Journal for A;^ Cth, 1883, or in the Elee 
Raview for ApH 14th and Jtst—pfeterably in Um 
tonner, aa they are iUnatratad therein. — CoBHOe. 

[52653.]— Bleotrtoal Cnrrenta,— Uy inqoirj, 
62653, has elicited three such important le^ltea, 
that perhapa you will allow me to supplement it by 
the following eztnteta from the rariiamentarj 
Report on the EleoliicLishting Bill Ooauntttee M 
18^, proving fliat, by t&e dlatlngnished witneaae* 
nainad, euiMot is regarded aa poaeesong two 
qoalifications :— " 2197. Mr. Spotliawoode : Cn- 
renta having sufficient atrengtE or quantity, and 
snf&cient£!,Sl,F, or tension. Theie qasmtitiea are 
perfectly measurable, and aufiice to define the 
canfint or supply." "2476. Dr. Siemana: Witfc 
a potential ot 150 volts no danger would arise in 
the c — "' ~ -i— jj-.- «— - - ».k.j -«»_ 



" 2566. Dr. Hopkmson : 



preaaura and little quantity, or a little ] 
gnat quantity— Jnat aa water 
Didty can be defined 



2S41. ] 






imer aaraaot to 
Its." There are 
woold seem that 

. __ E.M.F., ia no longer to ba confined to 

the battery or dvnamo aa a measun of tha 
generating force ; but is to be coniideTed as alM 
belraiging to the current which ia-prodnoed. Tho 
paaaage m Hi*. Sprague'i book is that on page 20fi, 
which "Sigma" mentions. I am delighted to hear 
that a new edition ot this wrak is so D«arty readr ; 
for tha work as it stands hu otten cleared up nc 
me difflcnltiea raised by leading other toztbooki. 
And as onrreoti are now admitted to vary In 
" denaity," of which the galvanometer takes no 

-'^ance, it is to be hoped some other instn- 

may be described icMeA usill. Tie watac 
jiaa which " Electricua " says an "qnita 
wrong " were quoted from memory .i but I think 
the Uluatration waa, that juat aa a vride and 
volnniinoaB mass ot water with a fall of, say, 3ft., 
may yield the same hone-power aa a far le« 
quauti^ of water falling from 30tt,, so two eleo- 
trickl enne»ts posaeseing differcmt qualitiea oj 
"tension" may nave the sane effective power ik 
produdng light or motion. 1 do not nnaeratand 
Ois, I oontess, especially as it is stated that one ot 
theae two eurrenta (having "high tension" may 
kill a man who plaeea himself in the dievlt; 
whereaa the other (having " low teoaion ") maybe 
handled with impunity. As to meaaurement, tha 
f<dlowing from the same Bine Book iaintaiesaiw; 
but Uie uipuatoa measuree "eleotridty" int£e 
lamp, without <liatinguiahing betwemi the oOm* 
ponentpartaof the current:-" 3102. Mr.JohDMO 
(Bdison^e Bg«nt} deeoribas a meter a« meMving 
■ocurataly the if a^ part ot the niirent whiA tho 
oonaomer uses. This is done by cdecbrio depoaiL 
two metal platM in a aoluliOD being wei^ied at 
intervals, and the mean of the loasM one and the 
gain ot the cthm is knowD to repreeent the itsth 
of the total eleetrindty that has pasted into thf 
house." Farhapa it may be taken that the to- 
minology of the ecienoe is not quite settled yet ; 
and aa the volt baa be^ found susceptible ot tw* 
applications, it may be hoped that a simiUz 
soonomy can be practised with other units also^ and 
that the phitosophars will not insist in lequuing 
the whole array of volt, ohm, ampere, coulomb, 
and farad, lieaides er^, dyne, watt, and joule, to 
eipreas the practical phenomena ct elecirieity. — 

[62666.] — Blectric Oonunnnloattan. — I 
should recommend Mr. Brown to use No. 22 or 21 
cotton-covaied copper wire tor connectiona if in- 
doors, and tape-covered wire tarred for outsido 
work.— JoBB HiLB, Univ. Coll., London. 



eipanaion ot^ steam ; consequently, the aaving of 
steam. You give no particnlam whatever by wbich 
you can receive a reliable answer. Bnt if your 
valvea are worked by eccentric, place the eipaiulon 
— ■-' Tvith its full throw oppoaite the crank; 
B the piston forwards, the dlatance yon 

have travelled when steam is shut off. 

See if the eipanaion valve ia closed : if not. dcae it 
>"• tbe division -thread, and your valvee are set. — 

ramsa, Dewabuiy. 

[52669.] — Soft Speltei. — For iron, equal 
Hmghta ot oopper and zinc ; tot niver. melt two 
parts ot silver, then add one part ot clean brass 
wire. It required harder, add more silver ; if 
joftar, Athpart arsenic— P. Wasd, 

[62869.]— Soft Spelter.- A good way of brving 
light ironwork without heat at all is to take 2os. M 
brass filings and loi. of steel filings, and put tbea 
~'' ios. ot flnoiic add in an earthenware lar. . 
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:■-.,■ ■^ i;- L;> in a ILtni o( oxichliiriilc of xiiic being 
trr:. -. .-= :i? /u. or iicTliujit all Oio silvrr chlo- 
r.rf .1 ri'.'.M^rJl to iiu'lallic Bilvur, lu thnlonnGr 
. kit. ■■ •;■- - Mnt. lijrilnwhl'irio acid odded to »olu- 
i- L --." t^^-ct n cure ; il tlie latter, the romedv in 

: :."— Woyal National Tricycle.— It 

■".i. 5.' haj tittcd Ilia Icej propiirly, and it ihonld 
l* '-siiae of itcel, I eaunot sen wliy it ahouid work 
tx«> I take it for granted that it is a taper key, 
ui'i the ume width as the flat : but it womd have 
Im^t: better to have been sunk in tho axle sligbtl}'. 
mt th-i-e ii a great straiu ou any key. He does not 
require to keep taking hia fust wheel off, aa, il he 
does K veiT often, he wili not tuep all tight very 
long, and tlie axle does not rrquiru cloauiug where 
it dc«j uot revolve ; it is ditfercut with the loose 
wheel. Just ask some friuod who ui a. fitter ia have 
ft lo-'.k at it. and lie will put it right very t 



'Jd. Lai bcftu ilcfuiict thoau six or suven ytam : but 
•AVt-ral III tbuir bmiul-gsiiKo i<b|{li) muini's, miu' 
O. W ]rr»lwrtx, UK) Htill tunuiiiK-— W. 1). I>. 

|.V.;ii';.'i. I Wft tar -Bio war.— 1( " Yiiuiib Ka^i- 
nfwr " will |>iirrhH.iB " A Ilnndbnok iif Anpliod 
Mcrlmiiio." by llr. Knin., ]>ublii>bt<il by Ci.Uiiii 
will (^'.. I.'<lul'iii luid tiluogiiw, iniiv Ik. tid., 1m 
will III!'). Iw>ttdi« tliii iiifiimiatioii Uimmd (nn jinoa 
IHI>, a (.'r-utihal '.( '.tli»r infwinallim.-O. V. AT 
I !,!>>'■'.,, T.. B. Mad S. O. B. Xnitinai.- 'riiom 
•III- sli'Mil VI r.nir.ii"»i "t Ihn 1!P|-^INI riahn, Hiiiiin lu 



w&SKiK 



•■ully tit HUiiio iliiui-n 



i.,l'^;:, I..0. anil O, KnirlnM. Iliiw oni 
'liijoii, l/''\<»|iui»ii. i:)*) Titniiiln, inl IVrlliiai, 



■■■'■-'■I'. ....rl..ifi..«..,.plr. 



u-iy |^ili>Ji-illll. llifH, 
>). Hifl In Nlndk", 

'ilM.iiii H illi"iil iiUrn- 
I.,. !,..:[ d-ithala 



i.."lily'.r 



3!ZfZ^ 



would find that washing theai in » 



nd water will clean them better thao anrthing 
Whenw^fi 



a little BOda wauid also 



after u waah as new oub».'— A. E. W 

152ii7T.l— Oaatinff toad.— If the lead ii made 
hot enough, it will ruu pa>ily,— Xus. DoB. 

['i2077.]— OMtlnj Lead.-It "X. L. C. B.'" 
melts 1 part of antimony with T of lend, lie will 
have a tlue, soft mctil. as used fot large aud soft 
type.— Jous Hii-E, Univ. Coll., London. 

[IJ2i;77.]— Ooatlnj Lead.— " X. L. C. R." is 
not likelj to Hud auy material which cin bs mixed 
with load to make it run easier. Xa metal it easier 
to run. to make good cutings, and any addition 
is likely to make it woiie rather than better. — 
T. Fleichee, Warrington. 

[.i2G7S.] -Printing Inta.— B<nHin»08doa. stir 
well »et a. crust of bread Hoatiug on the top, and 
apply a light (must be done in an extra large pot 
and in a suie place, not la the kitchen) : let it hum 
for boli an hour, but remove from Are ; then add 
about 31h. of roain to every gallon of oil ; and some 
add as much soap or mom. Fat on the fire and atir 
well. Tliat's the varnish. Grind up the desired 

Jigment in it with a muller, and there's tbe ink : 
ut moat people buy it ready ground and thin down 
with vimiah. — Xus. Don. 

[.'i 2lj 73.— Print Inr Ink.— Take some old linseed 
oil, and boil it in on iron pot with a rather tight- 
tittiu^ cover. When it becomes iuflaminable. 
light it. and bum for ten □liniitee. then extinguish 
by putting on lid. Uix with it some black rosin, 
Thtu odd some yellow rosin soap (if uot added, the 
iuk wtjuld sccumuhile ao the face of the type), the 
proivr proportiou being found when the ink works 
clean. When eool, mix this oil with vegetable 
lampiilocl:, forming a thick paste when finiahed by 
grinding very fine with a muller. Don't forget to 
boil thooll out of doors.— Join Hii.E, I'niv. Coll., 
I.unduii. 

[.V2ii7St.]— Printing Ink«.— The general mode 
of prvpariiiK those inks ia by bailing linaeed oil, 
MittiiiK tire to it, and allowing it to hum for about 
twenty minute* ur half auliour. Thisproducoa a 
stirky <nunlsh, which is very finely ground with tho 
Cfilourltig mutter TCriuircil. I)ilTei«ntmauutactnrers 
luaku Tuiious ailditinna of their own. but of course. 
ti»«D Mu MCruts. Here is on ink made from nuiu 
(ill : mult lib. of rosin oil and Viot. of romu, with 
I }ii/. nf soft soap. When it is cold, add the desired 
(idiinriiig matter. For other recipes, aoe my an- 
Rwtirs Iai ipiiTieii .'.21lt2 aud h'lWS, on p. aOS. of Xo. 

!l7li._W. ilKKI.KV HlL-imOSB. 



on a rail whicli cin be mide to rise and fall, i IM 
endoftheiilever-iaiup.-oiimitytjascrewpiitial, 
the nndtr side of a key : the other is uttacheJ bj i 
fieiible link to the pallet an octave above or helm 
Another Kmple arrangement Cperhaps the best) : 






t the 



ud3 ii 



iK»lti>, thill it ia token olT, aud 
sintiiln. tiuil kujit burning. When the oil has 
rnu^hwl the ousitenee that it will draw out strings P 
alniit luilf an inch long it is ready. Tlte ilunc la I 
thnn extinguishnd by puttinic a cover on it. and | 
tlHtl 'ilb. of amber or black resm is gradnally 
stirtiHl in, then lilb. of drj- turpentine soap, 
ciaiitiinuly adiliil. I'he pot is then replaced on the 
(In-, and aUmid till it Wis : this completes the 
vumish. In an Mrtheuware tub is placed fioz, of 
JVuiMun Muc, and lib. of mineral lampblAck. aud 
.'HIl.. i.f kihmI lampblack : to these the vomish, 
while warm, ia niMed, aud thoroughly mixed. The 
whi4<i in pitswMl through u levigating mill, which 
nilucns it to inipallmble 8ncuon.— Waltkb II. 
I«.IB. 

' |.-i:^iM:i.l ■ BartoloKit. — This exhibition was 
bAd ill S.ivilli-row, Imt I do not rwiiemher the 
niimlaT. It wrix [iltiimt tile hst house ou the left- 
lialui Mile.- Jiiii^ Ilii.K. I'uiv., Coll., London. 

|.V,:iiK.'>.|-.Ootave Coupler. — I cau only advise 
Mr. W. Inihiiid to w-ek Wi opportunity to ciominc 
an Aiiieriean "rsaii in which an octavo coupler is 
■uiiplov'iil. This will give him a better idea than 

iii'it iiuitu luirtiiiii tliat an octave coupler can be an- 
lilii?il to III" harmmiiuni :*ueccsafuiry. and if the 
i|iiiiriit hav tuiviT ibute anythiuf; of the kind before. 
I imasin" Ihattui will tiuil it a somewhat difUGuit 
uiKhvlukiiig. Y<m will llnd a sliort description of 
an mibsvo niiijiliT to tin; American organ in some 
'if Ihf luii'k viiluiiuu: but yuu will not find it so 
iiinTiaiiiMit to apply the coupler to any harmouiaui 
iiiiI'M thn lutcessary arrangement a for itsappUca- 
tiiin have liecn made jireviona to the arrangements 
of thu utlwr piirtiona of its interior construction. 
If Tou wish to Sliplv the coupler to any harmonium 
olnwdy comliletBd,! aliould stronsly .idvise yoo to 
discaru the Idea.— Ci-. I'aYEl:. 

r.VJiJS.).]— Octave Coupler.— If Mr. W. Ireland 
wUl toll mo that the followinj? imges cannot he re- 
ferred to liecnuw) the Xos. c-mtniniiig them are out 
of print, I wiU see whut I ciiu do to help hun to 
mate on octave eiupkr :— p. I't'i. Vol. \A . ; pp. 
H^7^73. Vol. XXII.: or p:43li, Vol. XXIII. All 
that is neeoasary in niakiug an octave 
lovers placed diagonally, and pinned 



pillet. t»cau«e that is utti«:beil to the other brnt 
end or oim. In the first described coupler It? 
leveri miy be eith-ir wo^d or metaL I prdfr 
metal .— O'oisos. 

lii >rt.I— Oold WashlnK.— I think ' ■ Wa..hrt " 
ismiataken Id the use of tba word '* magnetina." 
Electricity is used for the purpose he namei by s 
company csUed the Electro AmalgKRiator Compuf. 
The ore. or waihingi. aj the cose may be, are mut 
into a paitc and mued with vrater, which ii akli 
to How bodily over a long trough of mercuiy. Tin 
mercury ia conuBcted to the negative pole of i 
dynamo, or auitable batterv. and the aatia d 
water and ore to the P. The result is tht: ^ 
mercurv readily dissolves all metallic particlt!, raa- 
tained in the flowing paste.-F. WaBd. 

I.72ii?4.1— Furnitare Ore»in.— (11 Pot Hs.d 
soap and Ilb. of beeswax cut into thin piKe. a 
one galliu of soft water. Having boiled th>iiui- 
ture well, add 2oz. of pearlash. When cmf. 
dilute it with water, and lay on w^th a paint imiL 
and lastlv polish off with a hard brush nr rlcith. 
(J) Mil and heat together Ooz. of water, iai. tl 
pearla4i, and 3oi. of wax. Then odd bra. ui ipd 
of lurjientine, and 4':i. of bailed oil.— W. ^IlIT 

BlCUHONU. 

[.i2ti!i4.]— White Poxnltara Oraam.— Em 
are three good recipes for it. 1. Yellow wax ia.. 
yellow aoap 2oi., water .jOoz. ; boil, with CMBbs: 
stirriug. and add bailed oil ^oz., ondoOoftm^ 
time ioz. i. Soft water 1 gal., aoanloi., ^•raft 
of white wax lib. ; boil, and add pnrla«i it 
Lav this ou nith a paint brush (dilntedvidi i 
anitli -■ -' - . 'i . 



[5:]0:'7.]~I}amp -proof Qloa.— liood floedii- 
solved in spirits of wiue will mate i irater-pnM; 
glue, ai ali5 will isiugl«s. with aetliriilBd nint: 
u little heat will aerv. to melt ia s gbepot-A. £. 

[.>L''>M 7.1— Damp-proof Oloa.— I dunUOmk 
the ^lue referred to by Alex. rialiTOa iiOic 
American tish glue, certainl}- wooderiulKiS.iai 
ifhewiU advertise hia addreaa will ssidlniAR 
method of preparing it — costs nothingandisiaTils- 
ablB ff.r purs.ini uaiujf gluo for aoj porpae.- 

[■'iJi/i'T.; — Damp-Proof GUna.- The glue iriiith 
the ■■ Americin " ahnwed Mr. Finlaysoa mi pMb- 
ably a miitur* oi ioz. of uiulakod linn-ponier 
mixeit with 4.72. of linsecKl ciiL luid boiled tn i p>:id 
ntiff con■i^tHnce. H-; can make waterpieof riai br 
limply V,.;;:!!' lib. coainiuu elue in i puts oi 
ikimmoJ milk;-!'. Wini,. 

[.)J'i3>.;— Qau for Boiler.— Su,^b i bailft a 
'Amatvur EufiiU'ier" >lescribi?s is extremel j ilifi- 
:ult to hent bv gas to git any nia.jimt oi wurk ;tf, 
,i It. A jj.i] burner in fitremely liable to imitte 
ua loii^ hori;:'intal tube, and no i«a)ly nttiiicti! 
)uraer (.an be devised to work nndcr auchta- 
jitioiis uulesa It ia supplied with a blast o[ lii 
uudcr pressure. It might be possible to dei-jci 
humor which would work uujer the coadif u 
named, utiliaing the drau;[ht of the chimney : bul 
such a burner would both need to be coiutnca-l 
specially, and would n.-.|uire wjmo eipcrien«iaJ 
kuowleiJ;;c to get It to work nt all. It wontibti 
.ry much simpler matter to use one or o-4t 
imera uudomeath the outer shell. In aa-ii i 
)iler. eiterualty fired, it would probablv take :■: 
to Jj cubic feet of gas to evnpardte 1 gal. of wite: 
The boiler is constructed to buru solid fueL sod o 
''letefor-tofcillyuusultedfor buraiui; a-jj ecju-Mii' 
illy.— Tiios. FLhti-SEE. Warrington r 
[.5370a.]— German Tea»t.— I should advisiv-t 
1 TiiK Avaiit yeaat, -illb. fcj iSOlb. of flour. Vo^ 
ecd not be kept waiting at anvtime; sponginit 
_ot essential, fermeut only. It would be ready it 
doughiug from ■0 to !"J minutes. As regards tftt- 
lietatnro, use your own discretiou, accordlnE ^ 
weather. If you do not prefer thia, and baveliii 
good rcBidts previrus, all you require is extra plis! 

[.72711:!.]— Water Pow«r.— a pipe <im. JIco:.. 
head Ift.. leuyth 4^V.ft.. will deliver roughlv li-oc: 
a 111 giUout per mlDutc— Watehmj-i, ' 

-Piano.— A modem a 



1 applied t: 

. ... „,,. ,^ iiiKij- tc, jirAiiP 

...^ „ _.j. As llie present hammers fhm 

ai)fus of hordeuiug. rather rhin of ciittiuo. I tti- 
sume they are covered ititU leather ; if eo it woulii 
greatly improve the tone, and tiikB awar the dii- 
aiireeuble metalhc nng if a thin covaruur of tall 
were used instead. But, with a aofter tonS, nuay 
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other defects woaU become promincat, and he 
-woulil probably flud it uecesMry to cover the 
dompora, dotbe tlio hammer roatms, luid rpnen' flie 
leatbur and purchmout hiat;c9 throughout. The 
coitof all this ivoald, if propflriy doua, bo certainly 
mora lluin the pbno would be worth when finiahod, 
BO that ia sui:ti a rase it ia very hard to ndriae. 
Should " E,." however, have ploolj- of timB on his 
handa, and like to nndertaka the repair himself, I 
wDl do my beat to help bun.— W. H. Daties. 

i5:]rO<3.] — Bottle B&ttertea. — " Scnitator " 
I find that the most auitable haltery lor his b- 
candle power lump is a serioa of in or 12 bottle 
bichromate battonea. plates about tia. by nin. or 
3iD. bjr gin., accortlinc ns lie can purchase them. 
There is a battery, which was a. patent dub. mann- 
faotured by Appa in the Strand, in wtiich both 
carbon and zinc were raised at the some time. I 
hare had Que of these iu use ten yeara, and. a^art 
from occasionally having to renew the line, it la oa 
good aa new.— P. Waed. 

lo270T.l— li. and a. W. S. Brakea. 



e BCted « 



a&aid H, ■«", Hudac 
Most engine 

braiea, but _ _ _ 

these steam brakca is entirely indcpc 
vacnam brabi'S on the trains, itb-ingqd 
to use one withsat the other,— Maciu^'.! 



iLufonned. 



detinits rule, 1 
tl upon the c 
tponoed atop 






great ai 



tion at the Ici 

little cloaer to the lena will 

plained of.— W. Robinson, Juk. . 

rii-712.]— Conpllns BnllwBT Wbekocb. — If 
"Historian" can refer Iu the back vols., he will 
find aaveml of theee couplinga. and a good deal 
about them ; but, it be watitc to kuow all, he must 
get a list d{ tlie spedficationa at the Patent OfRcB 
(aomo hundred!]. I don't think there is much 
chance of au automatic couTiling beio^ adopted 
it urtangemenls, tor there are obviously 
Hies in desiguio^ one that meets all the 
a, and vhcu it is designed the railway 
managers would tell us they prtfer the simpla sticE 
with a hook by which to lift the link and put it ove 
the hook. Even vhete that ia provided I don' 
think many of the men uae it.— ^NuN. Dob. 
[W715 

you would he able 
you might get 10 milns au IiDur. which would be 
-good speed for soaniaUabonC. Further tnformatio 
1 will give if you will odvertise youi addieaa.- 
TrrBira. 

[6271T.]— Wollaeton'a Battery.— I muaf in 
form our reader that liia battery (which he thought 

was out of order) has nothing at oil the ma 

with it : but simply tlio actiou which t^ea plac 
these foiTU of buteiiea. Vnry great improvemi 
have beenmadeiDthecoustrui-tion of the battel 
but atUl there ia cue decided mconveuience— 1 
that after a short time they lose thoir power, wl 
ocoaaioQfi thorn to act with a variable force during 
the eaiue couim of ei^rimenta. The zinc plates 
sODu become covered with aulphate of nine, and the 
copper plate with hydrogen, and oven oxide of r-iac. 
These deposits not only leduca tho power of tike 
battery very much when in uie, but alao reqairo 
tho nlatca to bo cleaned, or renewed it wora away 
much, before they can be put into action again. 
In order to avoid these inconveniences. Buusen, 
Ciiovo, and Dauicll have invented their constant 
batteries, where the poroui xurtition. by which tho 
prlnoiple of these biitterie;* are constructed, without 
interrupting the conduction of the volloio fluid, 
preveuta the accumulutioii of depoaitions on thi; 
j>late«. or very little : for when a Grove's or other 
similar kind la put in action, the decomposition of 
the diluted acid does not attach itself to tho [>la- 
tiuum plate, but goca to change the nitrib acid mt< 
nitrijUi acid, and the oiide of ^c rtmains in thi 
diluted acid cells H'ithout peuetrjtiug tn the pla- 
tinum plate, which eonscquuntly remains ^rfectly 



[.5-2718. ] — Dog Polaonlng',— Prussic add 

cj'ouida of polatsium. Too virulEut to ho painful, 

— '' a very soiall doao auflicieut~a few drops of" 

,... .... ... ., The^»^bjul 

J think, aettlB 
matter cor a ani.Jl See.—'Svu. Dob. 

[.')27IS.)— DoK PolBoniag.— Mr. " C. P 
would find that laudanum would hare the desired 
effect— rather slow, but not much pain; a sort of 
sleepy stupor would come over the dog, and then 
he would die. For my uwu p^rt, it I wanted to 

drops OQ bread or sugnr. or in milk, and pour it 
down, first chaining and securing him. Strychnine 
ia anothei powerful drug; but should not prefer 
myself to use it, as it would renoite a larger dose. — 
A. E. WmiiEB. 
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SiJW, Si37l ; A. GtBr, W3(« : W. J. fircj, K!37T-8. 
511?a, Light for OiyhyatweB llicroMope. p. a!8. 
UlU. Fiadiag- anvity at Liicht Fhilds, ilS. 
MIW. B.'cituerel'aOjjrgea Circuit, MM. 
Kiiri. Uwl of out, UJS. 

sasas. 'WarpWindini 



, F.imtinr Lantern Blbln, ai 

, li.W.R„3l». 

, noldin|c Link* without ^tri 



QUEEIES, 



ilcd, WetalceiuiaehRiDiatTi; of ain.apettuie, and BUin. 
locus, bearing on a planet \if). The focus oF eveplece re- 
iiuiicd topcodtme this remit Is {in. ■jaw Is double mj 
power 1 apply an e.p. of tin., but the resulting defloltion 
IS ociatiaticwry. Jlepliwe now Ikeo.g. by another lin.. 

gettbemagnifyiaff power whifhyoa raised Ibut with UO" 



»in couU^er— 



Heoted ii 



rapeRu 



and with the sai 
1 got vm. This 

ounon telewopei 
„ power, and [thi 
^T without the osi 






IbegtoM 



le great objeellon . 

... ^.. , .^j.^(j ,^ ^^^ 

___., _.„ _ _. A.S.-thatiny 

, isDoi put out of mere curioaitf , but onder tlie im- 

pmiion that if thPie is a Fubrtntam ot tmtbUn the above 
a door might be opened fur inrrenBC of cjagtdfleatJoQ 

lumll means nauld be no triding boon.— Abtrlk Hex. 

[SKM.l— PlBhlnB FIieB.-A« the (eathera of the 
Bolden pfowr ffoo^djoi ■■ - • " - ■-- ■- 



It nf the bird ibould Ibey bi 



LIvfDK 
lonlKl; 



9 of Ibe flici 

..-onManyol _ 

of Qilculating iiuaatity of water 
ain. lap per hour T Preasure ut water 101b. si 
atBOIb. andWlb. I— A. E. Wairota. 
[^as.]—DepOBlt In Water qiatam. 

floor ifl supplied from tJie tonti main \tj bab-bap. xap 
hot-water g&lTnoiie'l iron cylinder is on secood floor, and 
cut-iron boiler behind kilehen fiate on ground flour. 
Now I would be much obliged if nny of your correapoud- 
euts can tell me ttie uui,; aai] remedy why the sides ol 
tbe cistern, -within a week after clMning out, are eorerrd 
wllbasoft red spotted m-[, whieh, upon thealighEeiit 
movement of the ■alfc-tay runniag bait olF for bath.- 
beooDiM detached, and «u«i-a the water to be very 
muddy and uapilatable.— E\'.ii!!iEE. 
I aSTSO.]— Bronzing' Monnta.— Will one of sui 

larduaed tor picfuie-trame mounts, lu i oumotgetlhe 
Qird already bronzed ?— A. E, tt. 

|ii273a.l— IiAKal.— t have one of Clayton and Shnttle- 
worth'! portable engines, which I use for circular sawing. 
Tbe piece of land on which it ii ereoted is on a lease for 
about 7e yean. It is about '.U yards from the Mreet, and 
Dol near any bouses, and tbe acack is a high one. Ihe 
g.ouDd laodlonl lari he will mike mv ahlft It— the lanil- 
iojd of adjoining property having taken otfence, be 
laying it li an aimcmuiK. Can you tell me whether a 

I have forbids turning the property into a nuisance, t 
suppon (he same ieia every le'ise. Lio you conaldej that 
be can compel ms lo sbKc It ;-roarAuii. 

[Dn3l.]—Axla of Electrical Plate Haohliie. 
— Wid some or jclical reuder d( -outs" kindly lamish 
me, and ulkers who need Ibe InfurmnCian, with the 
dutalli neWiUBry lo mount a glau pLitc XCt. diameter, 
lin. thick, on a auitable axle 7 I have tritd wuod, but 
phuuld like somethnig better. The plate has n jin. hole 
In ccDtre. Would a fin. rod of glass or ebonite be strong 
enoufb to ^'tanii the weight and strain I How ore tbe 
bearinga made, and of what material, and how are Ue 
eapB to keep piatc in centre cemented on I Why would 
not metal do )— thegbisa luuld not conduct the electrt- 
ellv to tbe axle. What length spaik ought a machine ot 
this iize to give, mnatmrled on Wlnter'-i principle, with 
Bin, bull for prime conductor, but without ring I— W. 

[32T33.]— Permangaaata at«.ia In, Oarpet.— I 

ahi-vtilil lM>0l>ifl if ftne nne could infoTin me bow tu remove 
' auied by npsetling 



fluid?Thave w 
comwiiKiij uuk ijir mirk utiUienLiins— uiuij.i- umv» 
pit!*,— A ^S^!^TA^r Es.iur.^^ 

[mas.VFindlnrSpaKa of Traina.^IsbaUba 
pleaaed if pome reidcr caa t^S me ^'^* °^^^T 'im*^ Mr. 



turn of tbe driiins-wbeel*. and whether the steam blaat 
ii an rharp or land aa in tbe inlinarr sinile enginea. I 
aballalsolie pleased tu learn whether it iapuniblctodad 
the speed at which at engine (nsn-compoun^i is travel- 
ling ipy noting the number of puff« the engine maliea m a 
second I For huUnce : The aleam-blasl atiikea the 
chimney-cap ot an 8lt. dri ting wheel engine between It 
and 13 times per seconil. At wliat speed doei tbe engine 
travel I Can '■ Historian "oblige I— C, B. K. 

[B»7M.!-P»per Tubes. —Will some kind reader 
give partlculara of tools or machinery reQuired for 
making paper tubes from \ t ^ Ifin. diam, . and from 4 ti> 



[627 "7.; -Steam Boiler.- Willsnvreadcrwboisa 

S radical man tell OkC which im the nfevt and moat 
arable fonu of atcam Itoilec- the cg^-ended shape, or 

isnas.)— To FaatenFanBlBdeaaiid Armaon 

Spindle.— Would any reader give iofuimalion for 
fixing six arms of fin on Jin diam. apiadla I Arms of 
(.Tiin- diam.-S.:<ov S.». 

(SW39.]— Blaotrlc Bell.— Will some electrical com- 
spondent describe method of making clecbdc bell to riag 
when a door Is DpFui'd 7— T want one that -will imlv ring 
for a ahort time, and then stop— vhether (he dour ia left 
open or ahut. Also good form of battery, with soma 
aubsUlute for usual eartheQwarc porous cell.— Citui- 

[S!f40.]— STylns' Damp Boom.— I should be glad 
if any one could Ictl me a meana of drying a •lamp mom, 
which baa no flieplace iu it. There is a guod deal of gl« 
burnt in it,wbicii ptobsbtjr increiaes its antuial damp- 
ness. It would be very ineanvenlent to pla» e stove !■ 
It, as the room is a smaU one, whieh it plenty warm 

which 1 am afraid are being damaged bj the damp. 1» 
itpoHible tu dry tb[? part sorruuntljng the TiQokribclvea 
(which arc not cased iu}. withcuu bi)Ui<^rlDg about the 
lost of lie room I-U. J.N. 

[SZ7I1.]— Aneroid Baromstar.— I hsce a amall 
poi^ket aneroid barometer which w»l^ accidentally let fall 

haJ reniained at the same point. Is it possible for me 
to put it into working order again myself, or lud t 

[S17<i.]~UprlKht Tool, I have a walehmUer'a 
Eoglishupright tool with ihflorfinary hand-reat. Iwiah 
to put a aUde-rt-st on. Crmid any one tell me bow lo do 
it, ahowiog a doBcriptioo of the same !— G. 

tflir43.)-Latho Saddle.-Will " J. E." ^indly 

[SZTtt.]- Uarlila.-Will tny of our kind readers tell 
me how to get biohlurlde ol mercUty stains out of whfta 
marble, and also Iron stains 1— E. Busl-uost. 

[SiZlS.]- Fnrnaoa.— Will anv reader hutruol me 
how to make a amall hullua fire or furnace, aay to weld 
about lin. agurire iron for lig-ht edge tool 1 I have a 
pair of sain, bellows going by water power. Would that 
give sulHcient blast '. I have tried one, and that wonU 

WBstuur. and -when £ took it uader my hammer the ateel 
would flj iu all directions, and would not veld. Tt was 
fnU of bllsteM, or some porta uawdded, Xsw coiJ I 
used. Would a fan answer tlic purpose ..elttr ihaa a 

[0K7IO.]— '■ Edeo ■' Battary.— fan bbv one add to 
Ibe Inloceatinii account given ol this battery by s'ating 

laioed by the two-cell battery for 80 hours !— Delta. 

[G17(T.]— Eleotrlo XUacoaoope,- Can any reader 
kindly eaplaln huw tbis Is worked \ An exhibition of It 
was given, ai-eoiding to daily papen. on iiatuidayi 
Jan. b. at the <.'ry>tal Palace, Kydeuham.— Delta. 

[BSilS.l-Ballway Trnok Sprlnga.-'Will tamt 



[B-iTia.]— Limi Groan.- ran any reader mentloa 

lime ! AlBoayallow. biigbter than ochre, tor tbe same 
puipoae.- W. 6, a,. DubSn. 

(BiVMil- Tho now " Edoo " Battery. -Can any 
reader aay what is tlie object of bnvmg lend cells '. AIM) 
ire they united < Are the carbons inaulated from the 
iciid cefb 1-H. K. 

IBSrai.]- BoooToring Silver.— Would " Os," or 
uiy other, kindly aay tbe best and cheapest way to re- 
mvcrthe silver Irom bits of iron about lin. Ions, Jin. 
iquare, which have been elctlro plated ! '™— — 
:roppcd from arllclea we have to mount, an<] 



hours and boura. 
clecbrio belt strike 
correapondeate I 



us no use. would some one snd 
Id oblige a-SuEiFiiLU Woaa- 

atrlko by Eleotriolty.-l 
; part of h»uie that -trikes half- 
ould lik» to make a sbigle-stn>ke 

instmctio'ns, with aiiEtch i Al», 

Jiat 1 should liks tarefful " "■ ~ 

, French eight -di 



I see hall cloak ia regulated by the eundard Time a 
Tele^Due Co. Can any one cbbge with sketch of li 
system T— Clock. 
[SiTsa,]— Oopp*r Or*i. - 



to analyse copper ores -by 
'ry, ptitin? de^trriptioa and 
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Jax. is IIM 



JuukiiPia SalntBllett«l.— C*a mr or 



-^H-oiii'l bp UioUBlilnutliing of in Engliioil.-Bniii 




cit a, Ut, lltatge Bvei l!| 
the Emperor ShdoIme U 



both of vliicli it vu 

&S76T.]— SllvrrliiK Solution. -Pl(ue iofonnmclf 

-■ HHium cfSDide iuhdU) (ochmtlie lilTcr Hlutloa) 

kXI. leme i depunit of ailver oa bue metal, uidifio 

"i wiUbet&ebemray to»pp1yit 1-J. HAtiB. 

CB3708.]— Spead Beffnl&toT.-Cui toy one tire 

X-«j«luW type printing (elegmph or iny lilodied fonn o( 
.-itmling reguUlur t— CDsiiua. 

VSVrBa'-Deer'BHeBd.-rBn anj- fsllon-rtiider In- 

luut Jr9lro)io|r tlio skin. Adt infoioutlon vill be 
iklullr K«ivi.J by Ism']!!., 



ttuuikli 



._.-Wm inr of " oium 
) of adjuiting amletj valve 
K bulirr of 401b. pnwui 



[.'jr<:l.; -PhthlslB. niivinetuirrndfurabaulfuur 
YKV* oiUi iwtuful nuHntinn of the riaht lung, ucnm- 
uiuol by ilni]ii<MiB iBil niiirh iniaiiuf twoeeiatUiua, I 
■l.fMl>II.>vn7Kbd If >umrliliHl imdlnl nadermiild 
»rn>iiL<.iNeBi<inHlrI I h>t<i trkil coil llnr oil, Imt 
<i«aB>it 'tinnA II. Mr wH In HI, uid >lile to work at mr 
tr«1'- wtii-kka uit hmdi bciDir ■ HilUuc uevupUloo.— 

fin'.,-, H>nii Ibilnv FaKtbcra.-I iball b« 
<.l.llK»l ir .!,> .,) y...if < >.ti> >|.'«i'lr'iiTa iian till me *b>I 



tT'.;™; 



■J •' rfiwilj," u tber ntli it 
U.I 'if n-'ld nin, bot lethrr ■ 
f.<>at lii. Abir luimati'ini 
I'hL and trvtimn Will ujui-b 



Dt ublfga vitb ilie wsriiina drawinfii aad 
rornu king M dynamo vpableof leoeiBUng 
ea OT four houja daily equal to lO^^-P- 
asa fncandeicenl lampa! Bow muy hone-poirar wilt 
take tu vork it at ORUnary apeed I £ pmpoae working 
tiy a tuibine. aa I bave tbe w«teckClaod.— Jouv 
IalIi L'oiv. f.'ulJ., London. 

|l»r77,l— Wmtor TnrDlDB for Stiiaiiio.— Will 
»aui utraj ftlluv-temdtn Kindly oblige by giving work- 
.^g dzawing for making a turbine capable of turning a 
MUcp. dinatna at Didlnary ipeed T Kindly alw itate 
how mnili fall and diameter of leades pipe it would 
require lo drive Itl—Joiii nici. Unlv, U>(L. LoDdoD. 
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tlie diilaiKea betweea the aeeton, or between tbe 

•eebm and tb* bulb, are too abort for prener Inanla- 
tkn I WiJl aonw of your mdcn pleaie enllghlen me ! 

(M77S l-Tlnsliis Biirht Steal Oood^.-tfill 
tome kind nadat init me ngut in the folioiriiig I Having 
a quantity of bright >te«l gwda to tin. I have tried the 
[oUuwing nolatioo : Diaaolve II ^u, o[ aamiuiuaciil alnni 
in tub. boiling water, and when diaaolved add loi. prolo- 
chloride at tin. The artiel- • having flnt bwa quppeted. 
ire Immeraed in bollisg aolulion. The reault : a good 
lepoalt at tin, bat very dull. ei»pt in one jnaiance nnly 
they oama ost bll^t; but I have not been able to 
sbtain the like reanlt alnee. It ia abaolntely neceaun 
the artfciea iboold be bright. Information ai to the 
bywhichlean elTcc* iM« will greatly oblige.— L 

y lewler teU ma 
he fallowtiig 
^-pump Gin. 

, , _-t. ^te'the level of the^mnd. What 
IV ie — Can the wate^ ^* ntiituwf in mii-y, a 
at Iha sngiiie in pi 
, ... ,^u K ^ 



aome moBtha ago. Will you kinilir ionnift me how to 
make the ponr Ttnewlllbe aufflc^ent wind fur two »;u 
DireedA— Til.. IBfl. and aft., which I haTebyme— li 
octave each. Wliat pnipartiun in leiuth and Bie ahmll 
each lube be tor iU reedl— SrATtol-MAwraa- 

lowsfl.'— Hn«ho«' Battery. —Can anyooeteilw 
whit la tbe B.H.Ir'. and intamal mia^anna of Hn^a' 
Bolphate gravity battery aa tuad for miaostBam'. 
Would rednttog the thieknes of aawdoat materially 
dininiah the internal reaiatanoel Axe three or <Mr a 
theae rvlla anitahle far worldag a aaall ■'**^'"»' cal 
conaiatingof flvelayexaof pnoiary eoil T — BaxTaai. 

rsffBaj-Trlorole Cnnk.— I au ahool to him 
ttiiTole buUt for me. Havinc a paetleolaily loaghi. 
would it not b< advaatageona tor me Va hate a (ntt 
with a little greater than ordinary tbiowt Themwkani 
of (aay) aaotbo' Ineh to the tnatwgald 
idiile the tread to my 1ob« lag bbbII it 
oaofortabla. Thla baa no rafooB 

.whkh ia qoite annther mattg. I 

ahould atate that tH my riding inll be at eaay ^erd— at 



imphig ilaelf oi 



-To "B. : 






h>ve an mtelligeat idea oI 



ingadni 

ir lighting incandeacmt L 
ipect fium Ft if dnvcn by lat 



Speetaclea tried with little 



I: Slldea. 

n.bu^^ndltdilUi 



if eir«i 



getel 

window of view' and 
IS plntuio la apullrd, . : 



nated. 



le who hai Mvn 1 

liatnnolaiun hi* el 
our. "mn give me 1 
aatflil. liniiyadd 



riudon o( effHt exactly 
have tried aever^l plana 

.. jiuuum a exhibition knowa with 
«tii are worked, (■crhapt one of 
t pUu ; or for any other I ahall b* 

iwblc to a thick cTimmatrope.'^ 

riMTn.l— BarnluK Clay.'-I have two or three Oelda 
...' very atilf clay, and 1 want to give tliem a dreBalng of 
nriy UT aixty yanla of burnt clay to the aeie. now. t 
■hoiild twi ooligad if any of your nadam njnld give me a 
liint aa to tho beat way to bum it, my fnel bring fuT» 
lahea. ftmuta, ami roola. Ayeir orlwo back I got a 
lUplautbandaacGUiloni^ to bum ballait for tbe rail- 
aya;b«II.D •■"—" ' ' — '.■ - - 



(fi(rs. I— Boiler aaerr.— Would 
.■>i»nirt«i readera anggeat a remedy f i 
A iteam boiler working ' " "- — 



ta nude wltlk hemi 
1 every th 

ioed by b^^r makera. 



S^b. 
njcfi rope, and Ted ai 

. . . - _. fuDrweekB. and haa .. 

It iijed to go for raonthe before ; bav^ had it 

bs glad 



e'^rrs 




of aetioB. bat when gojag tbe balaaea haa a bad mB 
oauaiDg teeth of etcapa to ride OB edge of cylMiraM! 
of aoaBdmg aharp and clear- It haa tte aoaaiitdvt 
•fanilar lo feeble beat of a levee. It a» mta wL 
kindly inform me how to altei Ihe deptb I daOIti 
gnatly obliged.— W. R. 

<iH7M).]-BotaiT Hook for BmrlnsXaataa 
— HiUaoma piavlinl hand ^rea fewdmnaai^^ 
tail! of the brat form of hook, apool. anTapealkcUKi 
akuwlng how the two Ihreada ■>« toberelai(d,iaala 
enable a mHhaulc to make and fit no a Budiaeiif iki> 
kind.— Lock SriTCH. 

[SI7B1.]-Indlarabber Oata Tnb«.-1 
■ome black mbticr tubing tc 
pipe. The tubing givea on 

LM7»2.'-8teMa]:<aanoIi.— I aa da«ni(wik- 

ing, UT. if the tuk be loo lumudable, of kBrfgtaiit,a) 
amallaateam launch, fur tirer iiae. ai iv paiahle,iaB~ 
patablD with quite lately canyln* thiea. or ai laoM liar, 
people (one uf whom would attend to tavlie'. tbt ai^ 
of engine and boder, lay Icwt. eoala,BamIl>aat«i.aad 
unal camping out requialtea, wbichkMrae ~ 

■unpl<.an<Illnilled la ■--- 

" ■ ' ■ the forego 

vide (or l^ht rontlDgrneiea ant 
■afety. Tbereaagbi labe no d 



.tity aa maetaf pa 



Feather, 






may bfjJiaCthekindol 



la would be 



jtioa el the aoil. 

..anted la Dot a hard red lump, but Ihe olay ao 

taint that ft miiublea to duit between the Bnger and 
'. wlicn powdeivd and wottf d doea not again 
■tic i havB lieard that in the nortbem part* 

ad burden gF Cambri'lgealurf thcra are men i jvijuucmciika m mia my mm iuk 
1 Iradii of burning day fur luanurial purpoiea, rtBtricted by the pockM, I Inu 

1 .1 ._, . ^o,j tij,t fellow- , 

rlsdgeand expeiisH. 



ISHMJ.]- Bs.th Heat«T.~Wilt aa: 
jHlly Inturm me the brat kind uf bal 
variety, including Flet/:hcr'a 









[KUHl.] Battery for IiBmp.~ln luaking ove: 
■«« IW't uumUi, fcaweaaroa., iE Vol. XXXVlI. No 



bmflt of their \i 



lung enough. • 



. Mav : 



ivenng nned np on I^t BovabliDa 
IB inieaded to be naed pai^ ler ikaioi 
eicuraiaaB, ramptm est, ct„Md aak 
'■-- ' -• "-—' that mLk aaaXan. tariig, 
lid like to iBi^M aiin aliaa 
aoC ambitioaia, and potnblf 



It I 



whteb rreaulvMl to 

n-i™ "uter Jar, 

Xlu.l Mur.Oln. ty IJln. 



■alleat eyliiider candiW el 
1 loaded boat, el^ht a ua 



■Ilk nut the ninu andgav. 
nvrwhleh 1 aHaln nbuined 
uii. iinly I buun. Where i> 



'. and ob rained a light equal 
canJle kmp, and, after w— '-- 



E. F. driving th 

n, by preesure aa wollM be rceommended T Are tliere aay boob 

. I publiibed on Bieaui launch boildlBg foe amatcnn'uf 
if^sioDAl ooatbullder n__ 
ExinBdait about n 



rather than atteanpt It 
It malrliiir ererytboicce 
b the bdp of a oupea 



for poroua cvM. 
tu furmrr .iu»ry 



n I liable to have the aami 
f aal -ammDnia'' and hydro 
a. ThaokatoP. Waidfoi 



[Ib7f«l.|- Dynamo.— Wuuld Mr. Buttone, or i 
iilfii-r idrclrioal frirnrl, kindly nineat a rsioedy lor 
' wnrting of my oynamo [ It tuia dc""-'- - '-' — 



iclte tbe Ileld-uiagneta 
iltb a tbrefMsll blrnrumale cattery, anil get a lot oF 

here. It will not red a dteHMsdle lamp, though I liavi^ 
111. in wire un each l-IJ pole of maanct, aadllb. lOoa 
mature. I dn Dot aeem Co gee aufllcient magnetlara in 
b<: Ik-ld-RiagnelH.— Wai.. 

jftSffWI ; .phosylendtamiiie.- Ta Ua, Wh, Joek 
(KRi. Will rou kindly inform me how to aepuate thii 
lue (turn tin. irun.ot ilnocliloridM'- Dii'iiekil. 

IMHtt. I— Fad*! Beada to H»niiolllam.— ToMi. 
'iit».— Iliavecuiwtnictvdpedala and belloaa to attach 



.b Uic engine, and. with tbe help of a eatWBMt. h 
K I coulifbuili the huU it there I* aa apeeiSdF-' 
It. What would be prubible ooat of engne ai 
nplele I I ahould be grateful tor anj^hmta t 



avmn BchcmB lur tempomzy 
wall apacea in the eaat end of i 



n^I ahould feel gieiilr 
SiJP" "" ■ n™«h akelcho: 

nllinn to tw -■■-- 

3fa(£urefa— , 
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[BSTM.]— InooiDA-tluc.— I biTi propsir in Tf«* 
Zsluid, on «biii}i I par the Tiratl ta^v*, Im^lndlng pio- 
ptrtr tu. Am I Icgur boand to p>T Income-tax on 
Uia portion of my lnoou« (C400) iipeat in tbi* cauuttj 1 

[S3T87.]— Joining BliotHo Wlr«t.— Id u utide 
in the Xnfaiir ot tbs inh lnM..itli uid that uldtting 
olcctTie vim ii not uccmuTi *<id e'ecMciuw do not 
knowhowtommkaagoodowitutwithoutlc. "Ecgumn 
will ba lupFf to ttiat them," mti ihii oiule : but it 
emfullr omita to uj how to do it. ThcnfOre. 1 ippnl 
to tbe Twdcn of th< Ekoliik Hichisic, vho an tra 
tMdr to help one uiotheTt to reply to th< qneatltai. 
That la tUa nulhod of jolnlnr wire* vhich viJl asavn 
unU ai nldaring t-8. U. 

[6«ne.]-lAl*nda'a T«lUlo Blsmant.-CuUr. 
riHBffae. or U7 of four slectrirAl twIbjii idre a ^rief 
dtaenption of the new Voltais eleiunt of Lajande I— 

P. w. a H. 



IBOSLEK OCCCLXX ~Bt S. Ci 




WUta to plar ud Bale in 



I. Kt from OS to KB 



HOncXB TO COBBESPOIIDSKTS. 

CouiOT BolutJou to 687 by Dirky Pan), J, B. of Bni 

ford (olfver problem), E. Slaaler Fullwell ; to WHl 

DIcliy aam, J. B. of Ijoxford. A. Schmucke, £. S, FdU- 

_.., , , „ . .. -u J. O. E. (Httidg- 



A. O. HuaLii.-No mate If 1 
F. W««T.— The Tariatlana a 



.i SAT : you will t. 



id to 



Boldo is the name of a plant iadigenoua to 
The le&Tea aerre to make two preporatioiia— i 
tincture uid a fliiiii oitract. Theso fluidi 
preacribsd in Atnarica for caws of adyuunia a 
ilrengthsn the action of a foebla heart. An 
euential oil ia contained in the leavea. which aaema 
toexBit amodifyiug influence oa infiamsd macoua 
mecnbraneB. Keceut obserratious made by M. 
VetsB Msmi Id ahow that the quantity ol utca 
discharged by the Udneya a increaaed without uny 
change iii the amount of urine excreted. Aromatic 

Ennciiiles have been detected in the urine. The 
Miy beat and circulation are unaffected by theae 
praparationa. 

Tkk greatest elevation that the Pite's Peak Hail- 
^y^Wili^ leach will be 14,H6ft., making it by 



2,U(H)f t. the higheat 
■is long, 






world. It is t 
gradient of 



300ft. in the mile, and maitmum ciurei 
It will ba narrow gauge, and the traini wilfba 
compoaed of three larnoges, each carrying forty 
pamengers. The liiiit ia being laid out with a Tiew 
to scenery, so a« to coainiaud the finest powble 
vlowi of the maguiBoeut acenery of the Rociy 
Mouotaini, and open up attractive sites for hotels, 
woatatia, auU camping EToauds for aummer 
totuiwa.- ' o o 



AVSWSSS TO COSBDSPONDEirTS. 




KIMTB TU OOKBBBFONDEHTe. 
I. Whte oo one Mda of the pap»r only, and put an\ 
' '" ale pkiwmi d( p«pflr. S. Put 

..-^ answ4!Eiug queries put the 

tltleeofthe ouenes to which the 

npUs* nfa. S. Ko eharg* is made for Inserting letten, 
nuriea, or ncUei. *. LmOat or queries aalcing f i - - ' 
Snmm of manntaetoni* m aoneipoadeuts. or 

■kIi infcamaiiiiii, oamot ba Inaeited ei«pt aa adVErtia)- 
msnta. t. MoqueaHooaakiiigloTediicatloaalocsci" ""- 
Infonnatlaa Is anawned thnniyh the post. B. Lvttei 



uMdniitedto lettan, qoMM-aii 
tba ivHnl (Dod, and it la not f^ to ocnpy it with que 
tlooa MKhaaat* Indkatsd abote, vhieb an only of m^ 
rlOdBl btersst, and whlsh. If not adiertisemenU ia that- 
«!•«■, lead to npUes which an. The " BUpenny Sale 
Oolomn'* offoaadieapmcanBof obtaiDfo^siuLlnforma- 
tlao. and w* tnst am nodo* will anil tbeiDKlTea of It. 
Ibe toUowint an the Inltlala, *e.. of letters la hand op 
to Wddoasdaynanliv, Jan. IS, an4 uoaokDowledced 




Lis.irt7,it;i.j?(;.».B.ij7.i 

ii aiild that nltcic add wiU ptuUuu a b)^k spot li 
dropped OD ited— the darkac th^< spot the Uardrr the 
itKl. If dropped on hrigbt iruu the mt^tid renujiu 
briibt.J-X. Y. Z. [The Tnur.icii„a> of Ihe lutlitu. 



iir boohseilarhas muled you. . 

auy dale for an answer to a| 

the niunMr lor the 11th w 
letter reached ui.)— Uoiipi ■ 






will vaaC a bsltery ai 
but if that la so. vny have aa elei 



the mominff ^ but tf that la so, vhj have 
alHum!)— XiTRD. iBoth iniUanibber aad i 
solutions are made 1:7 disaolvm; in eiUiur biquipn 
carbon or mineral naphtha. Tlu- xampJe hruv a t 
percha tissue, largely used by aniilaill Uuwut iii 
tor wiapplDg lousd the st«iaii. TIjaI ia nut pimluc 
aB(ilulion.)-I>uuiiii. (We do not kuuiv ol i 
"— '- ■ -" " ilbly be wtitien nbuut it ■ 




— elf by siudjimt Uie iUuBtrated il 

siren uo p. 4B», Vol. XXUt. JwctJ, and p 
XJix. (dry], 'l-he wet meter b llaole to f 



cannot compel 'thi 

tTMtBl.l— PutDairaE. (Vesi'il 
damBAeLl by their nsmoral.] B. 
Ihe-'Aildmi" culamo. 1. Yi 
duly.l-W. L. Li 
obligmg, but leall; 



(W^ 



ui njay know w 
lion of the poniuone aj jju, aal«lliU!= 
The pMitions might li^yj been siai^ 

wo think, ta be.t, ■*-J^uii°uI tl 



teadlng alectridty, whidi, 
be awkward il ih* aupia 



1b your esse, wonU 



annot raeommend oue ban. A Biipcnoy adn. 

Wsalad " ooliunn w juld uobably place you te 

withoBe.)—?. J.O'CosioB. (Wehan 




increase thi „_ 

of the kind, but they 
— '--. TiTsom- -' 

tibia, send 



'DTkorOie kind, or. If that b'imna- 
_. i.n_:._ kyiof eiaotly Aat 



eoa. Vol. XXXUL t. Main likely th^'luna 



.) on, HO, ¥Di. j^ j^Jkm . s. aiov 
akillsd by damp or cold, as they : 



Mkept 



coloured powder (hiougb the perftHatMos. 
The pad yoo refer to was no doubt supplied wfu aal- 
Uaa ink, like tboae used for rubber gtunps. Looknp 
thssubjsetla back Tolnmea.)— Johh Kosssts. (Tob 
will Und an article on Che subject in Vol XXXL,p. W, 
and DChen in pntious volume*. l—kJuriiicua, (Savenil 



. I You ihaold bara 



Look up ^a indicea, am 
yon think will (Uit yon b 
uaed^aa lar and luoe, nc 



U.H.U. (What speed do you eipsct togeti i'ba 
aRangemeot proposed would do am veil as anything 
elae ; but see vhathia been ssid in bock numbcn about 
eleotric Isonabea. } — Watma». (If recent, tryoil of tur- 
psntiDe, fuller's wrtb.oreien itroug solution of loda. 
if old, make a paste of f uller'a earth and soft soap, 
wiih a liUle tnrpcntiDe and lay oa ; hut as a rule th^ 
an generally ba temuTBO with pieoeB uf blotting paptc 

led^ required is ceiyaiull; but soma UUlepiBctiwfa 
neaesWTT. Both meDsodwemenanemplayed.]— C. B. 
(eaap.ll8,VaLXUUV.;p.6M,VoirXXZlU.; and 
iheiBdiMiganeialiy.)-H. C. H. [The alone ouut be 

the lathe. It Is toen bro 



wood rubbav. 



(for fnsUng tii 
-Paom. iSn I 



p. neu. 



lUJe ■ecniU.)-'Ui>S(ar 



p. aWs'siB,' 'VoL' XXXU. ; but 

best denlopnis nanaUy given by the maken uf £y- 
plalea ; but yon wul And one suitable m aoma of Uie 
hack numhoB.)— AuTBus. (It would not b« an a«- 
Tantage, because that metal lapidly laaea all nug- 
netlsm.)— BoascaiBiB. (The best antl-inomslaat At- 

mg soda. Sea p. lit hwl volume, aud pp. UE, m, 
this TOliUDa. About ilb. of soda put into feed-wBMc 
would be a sutHcieBt daily dose fur such a boilar, eaea 
ir (he water contains mudi carbonate of lime. J— Aaiiu 
(Mr. Fletchar, Vairlngton, maket jut the (art of fm- 

Uowever, sua his 'catalogue,] -No N^aa, Qerby'. INo, 
not with plaaly of piaelice. 1. They may ba deseiihed 
as half-round valvci, revolving m pasaagee iostaad of 




goodLim 



oartioulan oi 
.Limdunofflu 



._ Tvrclye n 

L offloe ia what you wont ; books 

-, -.It soma good and cheap """niinl 

lithed by Lockwood and Co.. 7, etai 

K.O.J— U. A. Uttmn. (Impracticable; < ... 

sold wouhl not pay. Von prnbabir forget tnat a Tf«r 
smallmlnoil^iCvmpSHtiTeiyi — ' 



■' HaJ-couit, . 



labiy forget tnat a Tf«r 
caking. tiaTe a Rna^Ms 
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ELECTRIC LATTJlfCHES. 

TTNDER the titie of * * Electric Launches '* 

'U an interesting paper was read by Mr. A^ i charging 50 accumulators, each of a capacity 
^ckenzaun, before the Society of Arts lasltf of 370 ampere hours, or one horse-power 
•week, and, as might be expected, a buu- j hour. That would give nominally five 



value of tho time expended in charging the 
battery. What with cleaning, amalga- 
mating, mixing the solutions, and refilling 
a battery capable of doing six or seven 
hours' work at the rate of five electrical 
horse power per hour, one man would find 
plenty of occupation for a whole day, even 
with the best appliances; but the same 
amount of labour might be expended on a 
G-horse steam-engine, and a dynamo for 



^esslike discussion followed. It is obvious 
to those who give a moment's thought to 
the subject that if electricity can be econo- 
mically used for propelling launches, it will 
speedily take the place of steam ; for even if 
it costs more, the advantages are so great 
that any moderate increase in the expendi- 
vture will be cheerfully paid. In the first 
place, in a steam launch a very large por- 
tion of the boat is occupied with the engine 
4Uid boiler, which, almost as a matt<»r of ne- 
cessity, involve smoke and dirt, and do any- 
thing but add to the comfort of the pas- 
sengers; in the second place, in a steam 
launch the risk of accident is much greater 
than it would be if electricity were employed 
«8 the propelling agent. If a vertical boiler 
is used in a launch the tendency to upset is 
increased ; if a horizontal boiler is employed 
4t much larger portion of the total carrying 
4pace is taken up by the machinery. In an 
electric launch, on the other hand, the driv- 
ing engine, the dynamo, occcupies a very 
small space comparatively, and the power 
generators, or immediate source of the 
•energy, can be stowed away in the comers 
and arranged alongside the keel — thus not 
•only leaving all the available space for the 
use of passengers, but also increasing the 
stability of the craft, by keeping the weights 
low down. Electric launches are, however, 
not a modem invention, and it therefore 
iollows that there is some sufficient 
reason why they have not been brought 
into general use—a reason which will be 
found in the single item, expense. So long 
^ago as 183S Prof. Jacobi orove a boat by 
means of a primary battery and an electro- 
magnetic engine; and somewhere about 
1850 an electric launch was tried on a lake 
at Penllegaer, near Swansea, under the 
direction of Mr. Hunt and Sir William 
<hx)ve, who were the designers of the boat 
4ind machinery. Several other experimental 
trials are on record, but until Trouve in 
1881 started his boat Eureka on the t^eine, 
the expense of working electric launches 
was practically prohibitive. The improve- 
ments in the dynacno effected by Qramme 
and Siemens have, however, brought the 
•question again prominently to the fore, and 
the point to be decided now is whether the 
primary or the secondary battery is the 
Xiheaper source of energy, all things con- 
sidered, as applied te the work of driving 
an electric engine. According to Mr. 
Beckenzaun, the cost of steam, secondary 
«nd primary batteries, is respectively 1, 2*5, 
and 12, which, on the score of expense, pute 
the ordinary zinc battery practically out of 
court. But other points oesides those of 
mere cost .of materif&s have te be considered, 
and it is probable that, after all, many 
persons would prefer the primary battery. 
ao far as we know, for we are not faouliar 
with the secrets of certain wonderful new 
batteries, there is no cheaper source of 
energy in the cell than the consumption of 
zinc, and as that costs in quantity about 3d. 
per pound, and two pounds yields an elec- 
trical horse-power per hour, it is easy to 
calculate the expense of that item in an 
electric launch. To take Mr. Beckenzaun*s 
figures, the cost of zinc alone to drive a 
launch with five electrical (or four mechani- 
cal) horse-power, would be 28. 6d. an hour.; 
but to that must be added the cost of the 
aoid or other exciting fluid, and also the 
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horse- power for ten hours ; but it is never 
advisable to run a secondary battery right 
down, so Mr. Beckenzaun takes seven hours 
as the duration, and reckons the cost at 
2s. 9d. ; whereas the cost of zinc alone, in a 
priuiary battery supplying two electrical 
horse-power for seven hours would be 
ITs. 6(1. It is not quite clear how the 2s. 9d. 
is calculated, but it is Mr. Beckenzaun^s 
estimate, and obviously leaves out the 
interest, wear and tear, and other items, in 
connection with a steam-engine and boiler 
and a place in which to keep them — the cost 
of the dynamo and the two kinds of battery 
may be considered equal. Mr. Beckenzaun 
points out that it is hardly likely that any 
one will lay down a complete plant for the 
sole purpose of charging the cells of one 
boat, and, therefore, in order that electric 
launches may be useful, it will be desirable 
that charging stetions should be esteblished. 
A system of hiring accumulators will, as 
he says, best satisfy the conditions imposed 
in the case of pleasure launches ; but it 
must not be forgotten that the duration of 
any trip is limited bv the time during which 
the accumulators will give out energy, for 
it will not always be convenient to wait 
while the 8econdEU7 battery is being re- 
charged, nor altogether feasible to replace 
the exhausted cells by others, which may be 
kept in stock ready charged. So far as 
pleasure launches are concerned, then, it is 
probable that the primary battery will at 
least meet with as much patronage as the 
accumulator, unless, indeed, someone devises 
a method of re-charging in as many minutes 
as the cells will last hours. 

Mr. Beckenzaun* s data in connection with 
secondary batteries may be useful. A Faure • 
Sellon-Yolckmar cell weighs 561b., stores 
energy equal to one horse-power for one 
hour, or 1,980,000 foot-pounas, or, say one 
horse-power per minute for each pound 
weight of the ceU. The charging capacity 
is as much as 370 ampere hours, but it is 
not advisable to use more than 80 per cent., 
or 300 ampere hours. If the cell is discharged 
at the rate of 40 amperes, an almost con- 
stant current is obteined for 71 hours, with 
an E.M.F. of 2 volts. If one horse-power 
is required for that time and at that rate of 
discharge, more than nine cells are wanted ; 
but 47 cells will supply five electrical horse- 
power, and wUl weigh 2,6321b. About half 
the number of cells discharged at a rate of 
80 amperes will supply the same quantity 
of energy, but only for less than half the 
time ; or the 47 cells can, if desired, 
be made to g^ve ten or twelve elec- 
trical horse-power for over two hours. 
To the weight of the battery 2,6321b. 
has to be added, that of the motor, 
which need not weigh 4001b., says Mr. 
Beckenzaun, if economically designed, and 
which will give four horse-power on the 
screw-shaft. Allowing a margin for leads, 
switches, &c., the total weight is about 
28c wt., which Mr. Beckenzaun says is 
equivalent to that of an equally powerful 
steam-engine with the maximum stowage 
of coals. The launch sent to the Vienna 
Exhibition, which made many successful 
voyages on the Danube, is of steel, 40ft. 
lonff and Oft. beam, with seats to accom- 
modate 40 adults. The motor is capable of 
working up to sevea liorse-power wita eighty 
accumiuators, but ^(h the exception of a 



slight rise just above the motor, the floor 
is quite clear, the accumulators and eng^es 
being beneath, out of sight. In such a launch 
driven by steam-power, the engine and 
boiler would occupy a length of 12ft., leaving 
only 15ft. available for seating passengers, 
whereas the seating capacity of the elect ric 
lauach is 27ft. on each side of the boat ; or , 
in other words, the steam launch would 
carry only twenty-two passengers to forty in 
the electric launch. The relative weighte of 
machinery are about the same — viz., 50cwt., 
but in the case of the steam launch that in- 
cludes lOcwt. of coals, which at 81b. per 
Lh.p. per hour (7 h.p. actually given to the 
shaft) would allow of fifteen hours', con- 
tinuous steaming, or just double the time 
that the launch could travel without in- 
juriously <b*awing on the accumulators. 
The present accumulators yield 33,000 foot- 
pounds per pound of lead. Theoretically, 
lead separating from its oxide ni^nifests 
energy equal to 360,000 foot-pounds, while 
thefigures for iron are 1,900,000 foot-pounds. 
It is evident, then, that although nothing 
like those figures can be reached, there is a 
very large margin for the future advance of 
inventors with secondary batteries ; but it is 
doubtful whether much more can be done 
witii the motors, especially as Mr. Becken- 
zaun exhibited one of his inventions, just 
finished, which with a weight of 1241b. 
yields 1*37 mechanical horse-power, running 
at 1,550 revolutions, and giving 31 ampdres 
and 61 '5 volts, at the terminals. In connec- 
tion wiih (dectric launches, the old debates 
as to the efficiency of the screw propeller 
are likely to be reopened, for in them the 
propeller is fixed on a prolongation of the 
motor shaft, and it consequently revolves at 
a very high speed. Accordmg to Mr. 
Beckenzaun, a mie-pitohed propeller he ex- 
hibited gave an efficiency of 95 per cent, 
whea running at 800 revolutions per minitto. 
In the course of the discussion that followed 
the reading of the paper, it was pointed out 
that it was a fallacy to suppose tnat slip in 
itself was a loss, and the 5 per cent, lost by 
this propeller did not give any idea of the 
efficiency. To that Mr. Crohne (of Messrs. 
Tarrow) replied that such a pitch, about 
lOin. to a ^meter of 20in., was unknown 
before, and he had been of the opinion 
that it would not do at all. He ex- 
pected that negative slip and fridtio'n 
of the propeller would make a serious 
impediment ; but when the experiments 
were made he found he was entirely mis- 
taken. Mr. Beckenzaun said that the pro- 
peller was designed to run at 900 revolutions ; 
and that if the speed were reduced to 300, 
not only would the pitoh have to be altered, 
but the surface would have to be ^g^> 
which would entail more friction. The 
performance of this propeller is, in fact, a 
revelation, and it is to be hoped that bef6re 
long some experiments will be made on a 
larger scale in steam vessels. The number 
of strokes made per minute by the pistons 
in fast-steaming vessels ranges from, say, 
the 133 of the Stirling CastU to about 1,000 
in some of the torpedo boats ; but as revo- 
lutions of the screw is the point to be studied, 
it will be seen that the electric launch is fmt 
ahead of anything known in connection 
with steam-engines. Admiral Selwyn com- 
menced the d^ussion by suggesting that 
electrical propulsion would be speciaUy ap- 
plicable to lifeboats ; but if that is to be so, 
some new form of battery will have to be 
devised, for, as a matter of fact, the electric 
launch is literally **at sea" when it gets 
into rouffh water, owine to the spilling of 
the acid solution. Admiral Selwyn also 
created some interest, not to say excitement, 
by stating that he had seen one-sixth of a 
pound of fuel producing one horse-power ; 
and when challenge^ he proceeded to give 
his idea of how it was accomplished. But 
as, so far as we know at present, suoh an 
economy is simply impossible, we may well 
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"> li> iiUiiw thi- niita to bu ituilv turned and 
lii;lit.-ii«liip. Thi'*! t»-ol>ottomliolv*«liouldlH? 
ilniiit :;in. a)wn. whilu the iiiipir bne should 
<l<iiid toiiiiiUatuiit Irotn th^' uthcn, but :il about 
! :(n inrti from the ti'p of the tlunge. Thi' anm- 
;i'iir will tind M .iny of the Koml funiivhine: 
roiiiuoniK^ni, wt\' n«il »k:ite »crewg «-i:h mils to 
it, oftho fdrm illustrated nt Fi?. 22. Thegi^ 
iii-ri'ir» havi' iitmlly rounded heads, without the 
(dot for the aerewdriver to enter ; but thos 
ho utiiily cut with a tnetal-aaw. Of course 
Mnall bolta and iiut« buving a KctioQ of about 
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than ,'„ of an inrh dear spucc all round Itetween 
iimtureand thfficMin;i!,-nuts. I'trhaps the 
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maining piece of sh«=: '^riM. ilv ^ri=~.:^ ^- 
ference being th^:. aa this ia 'j :-t is^ ^.;: 
bearing, between whith th* ■:■;::.:;. iliVr wj; 
bare to tun. a much ^rAter d-.;^ ■^■le. 'it 
sivcn to thi: eentni brst i-.f-i :=. ii =-«y ^.e »£ 
It Fig. -H, t, the 'iim-.-nfi^r.4 l^itj r.t'S. z. 
inch>'« Hi befote. AMiec tb; bra? i-i* i--ir. *>:: 
to :he*e forms, the bearings :!iu> pr<>i-i.>^i ii.:£i 
b(- laid each againat its own r-rsi'^.'lv- -oi ':{;:. 
dynamo, in such a [i^Ktivn thjit t^:.-: -.-iz^Si .i '.i> 

uitvd tuss shown 1: Vi-^. 1',. T^i \i^- 

ig4 should now be i':: 1= a «'■ t.:-..? ■'h--— ■■ 
(oU-.iwth<.-.rti;:in,i<..: tk-^:j.K. l* si.wni: :_■ 

>h-fiild not be followfj. .1* a ii=. — ;-t =.:*; '"- 
drilled in the bnM at this (^ :~.: \- ^u>: > ' — 
iltandnut. The euci ?.;V;::;= .'. li-.ie i Iv 
■y V obtained by holding eu h '.; ;^AI 1=,^ i:: ;^.- 
ssion i^ainst iy own ;.T'.j".r ■■.x^-:z::y. c: 
ratehing with a sttvl ir.'iu: vn :-.- ;^t 'tiw:!. 

ilhun .\rchimt:dun drill, a ;:a. ':. If ..i^ :- 
drilled at each eitreirity w.!--*.: ;v ;h: r*.-'! 
Ihi: bearing, as shown at Fij'. -1. I. 
Having got «i; tir, !• t t;^ '.i.iT.p the ':.i. k 'rTir- 
g in its plice by mrim lI twu bil'j 1:-;= :=. 
long, pawing thrirugb the Lolvj in :he ^•nn:^ 
;ind through tb': i^Iot* in tho '.ijs, t- li in ii: 
places bv two nut* s-rtwird J-3«m .--a t^j ;b* tc 
lm{» ol'ihe lij-namu. Tkkin^ th:- ir=Li:-.a* i 
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rhi*mu«t liedou'r m<.>: L.i;i:: lHv. e-.' .i*:>^* 
terve eentriiiiv : ;ind wiien d-:^-; mi^: ^ natcj 
out and buahed with a jiie^e >. f bri«e I3':-in£ d 
about iL; czt«raal diam'iUr. t^ -iiyenLil lijlBt:*: 
of which mu:it «i.ii::ly crriij;::! w;i the ti- 
Itmal diameter sii the lirJviTij-. v if - ;.c trjnuKi 
if the armature : in fait, isii li::er mu*: £: 
exactly into the t'ib-;, wii;-;; i-y iLike. Tba 
piece of tubing should T'eab'jut li'in. in length, 
and thould be soid^re-l i3:<;i the central hcl« a. 
the back bearing, anj <h;-.^j iistend inwards to 
luch a degree th.it wh-n the back ^-eaim^ij 
.■lamped in its plue. with the anufjre in ia 
posiUon, with the bii.'k tRtnnion in the tnbe, ani 
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driving-shaft with tlrjr.}vi^-i blafk i-r o'.hii 
colour, so a* t« »i a mark w-hciw it t^vdM. 
Ihe hole bein? ilrilled aci riai i c-s.. jit m th'. 
previoas cue. i* tJ '[■< likewise t.-jshel with thi 
jame kind of brustulin;. b'.i*. ia :h-- front bt<ii- 
ing. the tube should '-.t KZ-ly diuh with -jieinsiile 
of the U-arinc. and ,■'.:...'.' rj; extend in towards 
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PRACTICAL NOTES ON PLTnOBINt}.— 
XCII.- 

By P. J. Datim, H.M.A.8.P., fe. 

(Omliniitd from p. 402.) 
Hot-Watar and a«« Work and Pitting. 

WE have now come to that part of our work 
which ia often discarded by the ptiunbar as 
being boneatb his notice, and by those who can- 
not do this clau of work, aa being something 
out of the trade ; hat tbe fact ia> that our beat 
hot-water work is genenillj-, as it should be, left 
to the guafi^il plumber. 

Wo will preauino that you are thoronghly 
aequainted with the laws which govern fluids ; 
but there is one law which we bIibII have occasion 
to draw j-ouc particular atteution to, that is, the 
law of heat when held in these lluidfl, for without 
« knowledge of such law, it woald be useless to 
attempt hot-water work unless it be by rule of 
thumb work only. 

Every one ie familiar with the fact that when 
their hand, if of a different temperature, ia 
applied tea liot or cold body, that the Annrf if 
toadily made leniihle to the fact,'and accord- 
in* to the difference in the temperature k. 
will the smount of sensation be felt. This 
IB one way of experiencing the effects of heat. 
We all know that tho beat of the sun's rajs it 
felt by US all more powerfallv at one time than 
another ; but we do not all know that the heat 
from the rays of the sun on a h>t summer's day 
will, on one acre of ground, produce as 
ateam as couJd be produced from a boile 

ouming at least six tons of coal; and the 

formed do not know that the radiant rays of the 
aun traverse through space at a velocity of 
190,000 miles per second, nor does he know that 
heat and cold are one and tho same, which accord- 
ing to its degree of temperature acts upon the 
nerves, and which sensation is experienced in 
strict accordance with the temperature ot the 
applied body. 

We speak of heat when this substance (if it be 
a substance) is in tempeiataie above that of the 
common air, or the applied body, and of cold 
when it is below this temperature. There are 
aome bodies which may be considered as capable 
of abeorbii^ heat, which absorbed heat will resido 
in such baiGes for a very considerable time, and 
often in a hilont state. For instance, the heat 

,-, -- ifltfln_t, and not perceptible ' 



of feeling. For argument, suppose you plac 
your hand into water, the temperature of which 
ts exactly the same as that of your hand, the heat 

Ehenomena cannot be felt, therefore the heat is 
itent to you. For the aame reason ice 
holds latent heat. Water solidifies at 32°, 
and will take in or absorb HO degrees of 
heat to each pound of ice before it will rise in 
temperature, or, if 1 may so apeak, feel hotter ; 
and a further 1,000' more heat must be hidden 
in water before the ice is converted into steam, 
■o that we sav that in steam there is 1,140° heat 
latent, and although we put a thermometer into 
this steam, it will only register 212''. This is a 
curious fact, and only goes to prove that which 
I have before written on this subject, and it is 
good for us that this is so, for if all the water 
were suddenly to turn into steam, an eiploaion 
would take place every time we boiled a drop of 
water. I may add that you may keep boiling 
away at water, and oo dnve out all Oie air held 
in solution, and when such is done voa may 
raise the temperature to at least 380° Fahr, ; you 
are then liable (if the air be absrat) at any mo- 
ment to have an explosion. For my part, I am 
quite coni-inced that many of onr terrible boiler 
explosions which have never been accounted for, 
hare been caused by the continual boiling of the 
aame water, which is often the case for days and 
ni^ts together, and which must drive off the 
nil held in solution before spoken ot. 

To prove this, take a piece of Wenham ice, 
and place it in a large teat tube, then cover it 
with turps [turpentine). OaretuUy melt it, and 
without admitting the air, m^e it boil. The 
beat required will be oonsideiably mora than 
212°, but as soon as steam is generated the whole 
of the water will jump out of the tube as though 
gunpowder were under it. 

I have said that the tempeiatureof issuing steam 
ia never more than 212°, but it mn«t not Iw lost 
sight of that water may be heated to a very high 
temperature, according to the strength of tiie 
reaael wherein it is hold. And when tins is done 
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take particular notice that you leave sufficient 
room in the vessel for the eipunaion of the water, 
which will expand when heated from 39'40' [the- 
greatest point of condensation] to 212', out 
twenty-third part of its bulk, and if inclosed 
within a close vessel will exert a power of 
14, 1211b, on the square inch. It also should bo 
blown that water in our common atmosphert^ 
boils at 212', but double the pressure of thp 
atmonihera on the surface of the water, and 
thouffn this may at first sight appear paiadozica]. 
it wtU not boil before it has attained 25062' F.. 
and if your vessel be constructed 

s attained tJie heat of 

I may here state that one cubic inch of water 
will make 1,696 cubic inches of steam, com~ 
pressed to 1.51b. to the ajuare inch. Tht 
following may assist you in your resaoning 
respecting the quantity of this latent heat. You 
may iay that snow is the very essence of cold, 
but in comparison to the following will feel luitf- 
warm. Take two bowls of snow, and put intc. 
one bowl hall as much commaa salt. Plact 
your hand into this mixture, and you will bt 
very pleased to withdraw the hand, if only tc 
place it in the bowl of pure snow, which will 
then se^m to be warm, and, of courae, the heal 
not latent. I may add that when mercury it 
frozen, the mere fact of picking it up with the 
naked flngera will blister tho fingers just as if it 
wore a piece of hot iron. These are simpk- 
eiperiments whereby you will be bettor able to 
judge what constitutes the different degrees of 
heat, latent, radiant, or otherwise. 
{To be eanlinuei.) 



ELECTRIC LI&ETIEQ AT TEB 
TBINIIT LianiHOTTBE, SOUTH 
POABLAVS, BEAR DOVER. 

SIR JAMES DOUGLASS and several other 
scientific gentlemen are about to institute a 
series of electrical eipeiimenls on behalf of the 
Trinity Board,with their existing electric lighting 
machinery and an enormous. De M^ritens 
machine, at the two lighthouses near Dovei 
Dynamo machines do not appear to rank as the 
best gNierators for lighthouses : as Holmes' 
magnetic induction machines have held their ow 
it this important lighthouse, and, amongst the 
trials about to take place, a De H^ritens large- 
size magneto generator will he installed, 
which is expected to yield magnificent results. 
These machines of De M6ritenE will soon occupy 
Ul the lighthouses on the French coast, and it is 
a wonder these generators have been so little 
adopted in this country. 

Count du Moncel, in his translated little work, 
ipeaks of their hiffh power, ap compared with the 
•mail toree required to drive them. In thin 
machine alt«mate coirsnts are prodn(«d, and the 
whole of the armature current is utilised during 
its entire or part revolution. This form of 
ilnnature also requires but httle h.p., on account 
uf the peculiar arrangement of -the circular 
magnetic field it ratatea in, on a smaller acale, as 
in the factory machinea, which yield about 1,200 
isandle -power, at about 760 per minute, and absorb 
aniy IJ h.p. The small machines contain about 
3cwt. of steel inducing magnets, with their poles 
placed alternately H. and 6,, which operate 
upon 16 annular magneta toiming a ring tire 
Tmature, which are arranged on the periphery of 
brass wheel. Each annular magnet contains 
about l^lb. of wire, and the iron core is built up 
<if pieces of iron, instead of being solid castings, 
which heightens the induction effects, and i^ 
prevents the formation of injurious Fouoault 
onrwnts. Two brilliant electric lights have 
hitherto been visible for many miles at sea from 
Ihe South Fordand Lighthouse; bnt the ex- 
perimental tnstallatiai soon to take place will 
e the liyht at present emitted from the two 
ma on the tower. It was from these light- 
houBSfl Prof. Tyndall carried out his famous ex- 
periments on sound by a fog siren driven by the 
engines of the lighting mawinery. 



The ailde Baat. 
IHIS is a piece of mechanism which most 
I esu,y loetal taming at all 
'"■^ *«idi, o«Teithsl««, few 



except professed machinists have the courage to 
attempt, or attempting, have the perseverance to 
complete. And yet to those who have undertaken 
BnccessfuUy the construction ot a common lathe, 
there should be nothing to hinder them from the 
construction of a slide rest also. Let us, in the 
course of a half-hour's chat, endeavour to make 
the matter as simple as possible. 

Fig. 85 gives a perapective view of the rest, in 
which A IB the saddle, II the transverse slide, 
C the longitudinal guide, D the tool-holder, E 
the screw handle for transverse movcnnent, F the 
handle for longitudinal motion. 

For these, plain patterns will bowanted. That 
for the saddle. Fig. 86, will differ from the cast- 
ing in these respects only. The holes (or tbe 
traversing screw will not be cast in. A lligiht 
allowance for fitting must be made on all work- 
ing surfaces— a full 1 -32in, if we are going to fill 
I up our castings, a bare ^in. if it is intended to 
I pWe them. The two dovetailed shaped strips 
! a a will be left loosely wired on, to be drawn into 
the mould after the main body ot the pattern ic 
lifted out, and the interior nut recess will be 
cored out. Fig. 87 represents the wood pattern 
in section, Fig..88 its core box. The pattern of 
the transverse sHde, Fig. 89, will also have its 
dovetailed strip left loose. 'Hie remarks made 
relative to the Saddle will also apply to the 
longitudinal guide, Fig. 90. In fact the saddle 
pattern may be altered for the guide by removing 
the base which slides on the latho bed and sub- 
stituting for it the circular foot a. Two sweeped 
prints and a core box to match Fig. 9 1 are 
wanted for the slots, by which a limited spherical 
movement is pven to the tool. A pattern (or 
the movable slideB, Fig. 92 a, and also one for 
traveraing nuts. Fig. 93, will complete this part 
of tho business. 

We begin our fitting at the saddle, and travel 
upwards. And wo assume as before that a plan- 
ing machine ia nut available. File the under side 
of the saddle accurately, using winding strips 
and surface plate, and following the instructions 
and hints given relative to the Sing ot the head- 
stock castingsin Art. III. Operate on the upper 
face in a similar manner, and check with cali- 
pers to insure perfect parallelism. Make a metal 
templet, Fig. 91, to the angle of the slides, 
about 60'', and file one edge straight to this tem- 

Elet, and at right angles with the timban of the 
ed. chocked with a square not less than lOin. or 
I2in, in length, held against the saddle when the 
latter is in position. Scribe the opposite edge 
parallel, and file that until a second templet, Fyg. 
95, can he slid from end to end and bear with 
equal pressure on every section. FOe tho ends 
square, and tor appearance sake brighten up the 
remaining parts of the saddle. 

Drill the noles, two for the traversing screw, 
one for the hold -down bolt. If you still presume 
an the kindness of }'Our friend who allows you 
to use his lathe, you will bolt the si^dle to the 
angle plate, and hold your drill in the slide rest, 
IB when boring tho hole for the back centre of 
the hfadstock, Art. 3. But you can do the same 
Its I did — fit tbe parts of the rest in your own 
lathe, using the drill chuck and plate for these 
holes. Taking the drill plate, I screwed thereon 
a squared cubical block of wood in such a position 
that with the facu of tho saddle laid against it, 
the centres of the holes for the screw coincided 
with tho centre of the lathe. It stood out suffi- 
ciently far— about 4Jin. — to insure steadineu 
longitudinally: in fact it was an improvised angle 
plate for temporaiT use. The hole in the trrait 
lit the saddle will be drilled to fin. diameter, that 
in the back to ^in. The one tor the hold-down 
bolt will be the same as for the headstoeks, fin. 

long screws and nuts n 
next casting in ascending order — the ti 
slide. Fig. 89. File the face and one edgo, Om 
one marked a, true, also the sliding face parallel 
with the flrat. Hake a metal templet. Fig. M, 
just the reverae ot that shown in Fig. 94, and use 
it as a gauge for filing the bevelled edge t, tak- 
ing a targe three-comad file for the purpose. 
Take pains with all these sliding faoet, and finish 
'-. every case with the icnpe. 

Fils the adjnslable slide C to thickness, drill 
nnd conntei*ink two G-16in. hole* as shown, set 
in position, allowing a little fpr filing off the 
bevelled edge, and drill and screw two oorre- 
itponding hole* in the transverse slide, Ming 
irdioary stove screws to secure the adjustaUa 
jMe in position. Mark the ends of the looaa 
pieea with metal tam^l*A.\ Twafw*, ™A. ^fc •«> ». 
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« Mtimn* 111* >:> <J.4«* m4 tool box, 



fig. 92. FrcviMJj the auke nintios U to tw 
OHMrred M in th« tnuurene (Ude. li 
howarar, of the two acrew* foi qiberioil 
ment, we have four lor the pmrpoaa of tightaning 
the tool. Over tbeaa itDdi two platei of wrought 
iron, a a, &ra ilipped and held down on the tool 
by the nut*. If you chooae, yon may nialce four 
ipringi to keep the platea jmt under their nata, 
and 10 avoid the aligbt trouble of lifting then up 
whan it ia deairad to alip a tool nndemealh. Get 
a bit of l-16ia. hard braai wire, wind it Tound a 
)ijl. bar about half a doien timea, cot ofl, and 
flip OTBT tightening taew. When each acrew ia 
thua provided with iU apring, diop the platea 
■ * " ' position. 






e lathe, 



coIUja being welded 

tmn the collari, and acrew — preferabh m 'uc 
lathe — or, failing that, with itock and dies. The 
tin, anrew at the end i* for the lock nnta, a a, 
and the turned purtioni, 1 1, ran in the hole* 



drilled io the cwtinn, Figa. S6, utd M. Tte 
■quare port ia for the handle. 

Fcr th« handlea get a oonpla of ftfPyM. «r 
bnuacaating*,niade toFig. »g. File the aq^n 
' ' 'o lit oTer the a^nara and* of the t-nmy iiff 
. Drilla 6>lAin. hoi* at ■, into wUa 



Tnni the ahonlder of the nnt aqoai*, and cat a 
Jin. thread. Fig. »3, m. In ana not. tfaa one 
fitting into the tool alide, the ecraw will be Jis. 
Icoig, thnt tenninating oB the vpper bee of the 
alide. But in the other oaea the acrawviU bean 
inch long, and the ^in. iriuc^ pcoieeta ^kore tt* 
face of the tnnarecee atida wOf 1 
7-ldin. tofitthaholeiBtha Icocitnu 
Fig. 90, and the g^da wilt wwv*^ i 
thii. 

Drill a hole and tap a |in. tfcnad 1« It tlw 
Teed of theti«*Bt«ngMxew, hia|iiin tte eonta* 

the hole at euetly the mm» ^iitwioa turn tha 
■houlder of the not aa tbeUwrn tt» akUto Mi 



Jait, 25, 1BS4. 



ENGLISH MECHANIC AND WOELD OP SOIENOE: No. 9BB. 



the loagitudicnl ^iJe, Figs. S6, 90 are from 

Protide the saddle with it hold-ilown bolt like 
those made for the headstooka. Art. V. Put all 
parts together. Remove the adjusta'r.le «lidee, 
screw ia the hrass nuti, slip the slidts into 
position, with the nuts within their spaces, run 
la the traversing bctbwb, and finally sorew on 
the adjustnfale pieces. If the slides weac in the 
courae ot time, a few stroke* of the file over the 
top fuce of the loose pieces wilt insure a I'^ose St 

About the cost. The dutings weigh 131b. at 
3d. per lb. °. 3a. Bmss nats and handles, IJlb. 
atls. = Is. 3d, Screwaandnnts, sav, 2* Total. 
6a. 3d. Seven shillinRs vrill cover ro«t for 
material. $o that our acconiit stan<ia thus :-- : 



I'liiixr him, butattsT the flnt blow, which by ohanoe 
■tiuek the chiael-head sideways. I became aware 
thai mj hud wBadaogOTonily near to the chiaet- 
hcad. I raalised this mom thoroagblyat the seoond 
blow, forthe hammerfell upon my thumb, to the 



Art. I. CMtlugs 
„ II. Timber 
„ V. Sundries 
„ VI. Chavks 
„ VII. Rest . 



1& 



7 



60s. Od. 
For three pounds, then, we get a lathe and 
accessories thitt could not be piirchasod for tea. 
It ia the growth of manj- hours of l.iliour— to 
me of labour eon amare. Its description, now 
concluded, has been a pleasurable task, and I 
trust many of my (allow mechanics will therehv 
be induced to conatrucC one tor themaelvea'. 
Turning, sawing, drilling — it will ext-cuto these 
operationa with ease. The little saw would be 
simply invalu.ibl8 to nuuiy home-workers, as also 
the drill cbuck. Many an hour have I laboured, 
before I had a lathe, in drilling small botes with 
a common brace. By means of the drill chuck 
and plate I can now drill much larger botes 
without one-tenth of the labour former y neces- 
sary. Aviiilable also for almost every descrip- 
tion of ordinary light turning, it becomes to the 
wide range of 'its operations a. uffil as well aa 
a chmp lathe. 



THE CHISEL A5'D CHISEL-SHAPED 
TOOLS. 

THE Brat dav I entered the nuchine-ihop I was 
given a haromer and a cold chiael wherewith 
to chip the ends ot some l>alta level. I had looked 
lorwKd to my entry into the shop with ■ ([real deal 
o( plenare, (or my heart and mind were let upon 
beroming a ikiltul workman. The idea of being 
able to cut and sbapa metal to my nill, and form it 
into the machiura that were to lave mankind Lbe 





«ierciae of mere brats force, had soch a charm for 
me that it wastbe height of my aabitiOD. An ap- 

Cuticeot Bome two years' standing wai to show me 
r to use tbia chiaal, which ha did aa follows : , 
" You hold the chiasl so, and the hammer ao, and Sre^t 
than yonchiplhiawa^," and hscntoff the end ~ ''' 



y ueighbonn. After that I 

._ , ^_ .. ttt be persuaded to hold the ohiael ne*r t"— 

the^A bolt verr nicely and quickly. I tried to head unless I held the hammsr pretty close to _.. 

head, so that I could take better aim. For two days 

* A;ectiu« driivend tajr Jsshda Boss, ICE.. beTon I ^ struggled on, Mt tii mysdt to find out by bui< 
'■ " — '-''- » — ~-'.-«..-»,- gting aioug howtog(indthecliisel,andaUtheotlier 



the tnikh^ Instltnle, PhiladsIiibL. 



oints that could bare been taught me in an honr. 
fhat waa worse. I Moame diaheutened, forinitead 

} master the principiea ol tool using, teelins ereir 
_aj that I had made some progress, I tonnd myssU 
floundsrins in the dark, not ondenlanding aoj- 
thing of wutt I waa doing, asking othan to gimd' 
ttMotissIa because I had no idea how to do it pn>> 




periy mneU, and at the end ot the Brat monlh 1 
should, bat tor ths authority ot my parents, Iutb 
tried some other business. The maeoinist's tMde 
seemed to be nothing but one-h^ main strsngCh, 
one-quarter stupidi^, and the other quarter hand 



tkQl that ereiy man had to work out tor himssU, 
tor no body seemed able to help me. Many a boj- 
meets Just this Mme ezperienoe, and griting dii- 
couiaged drifts about a month at thb trade, two 
months at that, until he finds himself at last withoiut 



■ny trade at all, and very often in his old us 
without the means of earning an honest liTeUboad. 
Examples ot this kind are, I believe, within Uw 
personal knowledge ot mostof ua, and the faolt la 
often attributed to the abaenoe ot an apprentienhb 
system, but if we go deeper I am panoaded that ft 
will appear thatit is moreinthe want of inlelllgeDt 
preparation tor the workshop. 

Parental authority, asl have said, saved me (tain 
this mistortnns, but sines then I have, in the oouisa 
ot yean, nuwteied tiie principle involved in the uM 
of this cold chisel, and I can now diaw you two 
pictures, which I hope will not be uninnrestinK- 
StqipoiBWhsiIwentto theshop doors to aA r- 
employmsnt ths superintendent said to me, " Wk 
to Iw a machinist, do you F WolU vb^ 4b^ 
think ^<»i.»ia«taA\OT*.\te.-\wi.^=i« WB^ 
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about it, or about tooU r On wh^t fouuaatiou have 
you built the opinion that you will ever znako a 
good machinist? ** What coulJ I then Lave 
answered, except that I thought so, hoped so, and 
meant to try my best. But suppose I was again a 
boy. and again found myself at the shop door, 
havmg previously taken enough interest m me- 
chanics to have remembered the principles I had 
already been taught, I could take a pencil and a 
piece of paper and answer him thus : — 

I can only say, sir. that I have prepared myself 
somewhat for a trade ; here, for example, in ligurcs 
I and '2 are shown the shapes in which flit chisels 
are made. The difference between the two is that, 
as the cutting edge should be parallel with the flats 
on the chisel, and :is Fig. 1 has the widest flat, it is 
«aiier to tell with it when the cutting edge and the 
flat are parallel, therefore the broad flat is the best 
ffuide in holding the chisel level with the surface to 
De chipped. Either of these chisels is of a proper 
width lor wrought iron or steel, because chisels used 
on these metals take all the power to drive that can 
be nven with a hammer ox the usual proportions 
for heavy clipping, which is— weight of liommer, 
l]lb ; kngth'oxnammer handle, 13in. ; the handle to 
be held at its end and swinging bock about vertically 
orer the shoulder. 

If I use so narrow a chisel on cast iron or brass, 
and give fall-force hammer-blows, it will break out 
the metal instead of cutting it, and the break may 
oome below the depth I want to chip and leave ugly 
cavities. So for tnese metals the chisel must Lie 
made broader, as in Fig. 3, so that the force of the 
blow will be spread over a greater length of chisel 
edge, and the edge will not move forward so much 
at each blow, therefore it will nut break the metal 
out 

Another advantage is that the broader the chisel 
the easier it is to hold its edge fair with the work 
surface and make smooth cnippiug. The chisel- 
point I must make as thin as possible, the thickness 
shown in my sketches being suitable for new 
chisels. In grinding fhe two facets to form thu 
dusel, I must be careful to avoid grinding them 
rounded as shown at A' in the masuified cliisel ends 
in Fig. 4, the proper way to grind them flat as at B 
in the sketch. I must make the angle of these two 
fiusets as acute as I can, because the chiiiel will thi'n 
cat easier. 

Hie angle at C, in Fig. 5, is about right for bmss, 
and that at D is about right for steel. The diJTer- 
enoe is that with hard metal the more acute argle 
dolls too quickly. 

Considering the length of the cutting, it may for 
heavy chipping be made straight as m Fig. 1, or 
carved as m Fig. 3, which is the best, because the 
oomezB are relieved of duty and are Uicrefore less 
liable to Inreak. The advantage of the curve is 
greatest in fine chipping, because, as you see in Fig. 
D. a thin chip can bo taken without cutting with 
ioe dozners, and these comers are exj)osed to the 
•ye in keeping the chisel-edge level with the work 
soxface. 

In any case I must not grind it hollow in its 
length, as in Fig. 7, or as shown exaggerated in 
Fig. 8, because in that case the comers will dig in 
and cause the chisel to be beyond my control, and, 
besides that, there will be a force that, acting on 
the wedge principle and in the direction of the 
arrows, will operate to spread the comers and 
break them off. 

I must not grind the facets wider on one side than 
on the other of the chisel, as in Fig. 9, because in 
that case the flat of the chisel will form no guide to 
let me know when the cutting edge is lev<;l with the 
work surface. 

Nor must I grind it out of square with the chisel 
body, as in Fi^. 10, because m that case the chisel 
will be apt to jump sideways at each hammer blow. 

(To l/( lOiitiiiued.) 



AFERTUEES OF THE PEINCIPAL 
TELESCOPES. 

IN an article on the progress of telescopes as re- 
gards size, the Jit rut Sritfitiji'jue medces the 
following remarks, and gives a lut of large re- 
fracting telescopes, which we have corrected, down 
to apertures of loin. 

At the end of the ISth century Ilerschel gave 
a very great impulse to physical astronomy. 
His amazing manual dexterity, his activity, ms 
patience, led to the great works which made 
of him one of the greatest minds that Englsjid 
ever pofiseesed. Guiuand and Fraunhofer led to 
the TudisAtion of large objectives by the progress 
they instituted in the manufacture of optical glass, 
while a mechanism ot clockwork compelled the 
glasses and telescopes to follow the diurnal move- 
ment of the stars. All modem instruments are 
mounted in this manner. The tendency is toward 
enlargement, so that telescopes have reached such 
a size that some possess mirron of 1*20 metres in 
diameter (Paris and Melbourne), with refractors 
0*66 metres aperture (Washington), of O'To metre, 
and even one metre in diameter. Is this mania 
farenlMzgemeDt juBti&ed? Ango, when he asked 



from the Chamber the credit necessary for the con- , 
structiou of an objective of 0*38 metro, believed i 
that, by rai:>ing the enlai^ment of the glasses to 
0,000 times, objects upon the moon 20 metres in 
length or '2 metres in width should be seen, the 
causeway of a railroad, fortifications, and monu- 
mouts. The single flifflculty in the way of realising 
tiiis hope lies in the deficient luminosity of the 
images. It is yet impossible to determine to what 
extent the increase of the optical power of a lens or 
of a telescope is more than comxwu sated by the in- 
crease of spherical aberration, the difficulty of mani- 
pulation, the instability, and deficiency of light. To 
eive a more exact conception of the fineness of 
details that are attained in a good instrument, we 
may recall that Schiaparelli, in his olkservations 
upon Mara, made at Mdan with a lens of Merz, of 
0-218 metre aperture — Mars being distant 14 million 
leagues during the opposition of 1S77- could dis- 
tinguish a round spot 137 kilometres wide. From 
Mars an island such as Sicily, a lidce of the size of 
Lake Ladoga or Tshad, could have been seen, a 
zune of 70 kilometres woiUd have been visible, and 
Jutland. Cuba, or Panama would have been seen. 
The lens at Washington, ofOGo metre, would show 
details but one -third the size, that is 44 to 24 kilo- 
metres: upon the moon the lowest dimensions 
would be Ulo metres in size, upon the sun 177 kilo- 
metres, upon Venus 3(3 kilometres, upon Jupiter 
555 kilometres. Experience proves that the most 
useful aperture is from 38 metre to 0*40 metre. 

The following is a table of instruments of which 
tlie gr(:atcst diameter is 0*92 metre. The number 
of lenses whose diameter is greater than 0'245 metre 
does not exceed 1)2. 



Cibservatory. 



'Apf-rture in 
iiH.'ntimetrc8. 



MjJcer. 



Lifk, in Cal. . . 91*5 

f ulkuwa , 7«)'0 

Nic»i 7«"0 

T-iris 73-ft 

Vicnn-i i^g'S 

Wasliinifton. . . . hC'O 

Mc«. jniiir'k.diicajro' iV'rO 

Ncwall, UaU-shead . (>3'5 

Princeton, y. J 38-3 

Straseburg 48"5 

Milan 48'6 

Dearborn, Chi«Bgo . 47*0 
VanderZee.Butfalo.' 

X.Y i 46-5 

Rrx-hester 40*5 

Madicon ' 39"6 

Dun Echt 30*5 

Koyal rjocitty ,Dr.. 

Hu^fins, ms 

Pulkow.! : auallPT : . . ■ 39*5 

Hanard Cull . , Mast*. 3» 5 



■Clark and Bon. 

r^lark and Sou. 

Ifenry 13ro8. 

^[artin. 

Gnibb, ISPl. 

riark, 1S73. 

riark. IWl*. 

< u'jk and Son, 186S. 

Clark. 1881. 

Mens and Miihler, 1S79. 

Mer/. 18ftl. 

Clark, 1803. 

Fitz. 

CUrk, 1880. 
Clark, 1879. 
Orubb, 1S76. 

CJrubb. 

Mf>rz and Mahler. 

Merz and Miihler. 



The observatory' at Lisbon has a telescope with an 
aperture of 14'8in., and there is in course of con- 
struction (the above are not all quite finished) 
telescope of 2Sin. or 29in. (71-74 centimetres) 1 
Yale College, by Clark and Son. 



a 

for 



HOW TIME-TABLES AEE MADE. 

ONE of the most laborious things connected with 
the management of a railroad is the insti- 
tuting of changes in the timv -table governing the 
running of trains. Instead of its being done 
with i>en and paper, as many suppose, the entire 
running arrangement of all passenger and freight 
trains, their crossing of other tracu or passage of 
other trains, their stops, and lost time arecalcumted 
by simple common pins and spools of different 
coloured threads. Before a time-table or schedule 
is prepared the time chart is first perfected. To 
pn^pare a time-chart a large sheet of drawing-paper 
IS first stretched on a smooth surface and mounted 
on an easel. The chart is ruled either for two, five, 
or ten minute time by horizontal and nerpendicular 
cross-lines. The time is marked above the hori- 
zontal line, and the distances, or stations and ter- 
minals, down the first perpendicular line. For 
illustration, 12 midnight is the mark on the first 
horizontal line, and each hour is marked until the 
24th, or the following midnight hour, is reached on 
the last horizontal Ime. Between the hour-lines 
the space is divided into minutes and graduated as 
tine as desired. On a two- minute chart the space 
between the hours is divided into ten minutes time, 
and the ten minutes time into two minutes time, 
llie hour-lines are made heavy, and the lesser lines 
are of a higher shade to distingui^ them. The one 
terminus of the road— Milwaukee, for instance — is 
marked on the first line beside the first time -mark, 
12 midnight. The other stations follow down the 
perpendicular line until the other terminal is 
reached. Then all is ready to prc|>aro for the 
running arrangement, provided the pms and thread 
are ready. A blue thread means a passenger train, 
a red thread a freight train, and if the trains of 
other roads use part of the track they are designated 
by a different coloured thread. It is calculated that 
the ruaniug time shall be, say, twenty- five mik-s 



an hour, and, for the purpose of illostzating. the 
tracing of one passenjver train will answer the pur- 
pose of explaining them all. A passenger trtia 
leaves Milwaukee at 8 a.m. A pin is placed on tht 
horizontal line at the S a.m. time-mark and the end 
of the blue thread fastened thereto. If the train 
runs without stopping for hO miles, the blue thread 
is stretched over opposite to the station at whick 
the stop is made, and directly under the 10 a.iiL 
time -mark another pin is stuck, and the blue thresd 
wrapped about it to keep it taut. If this is a stop, 
say of 40 nunutes, the blue thread is stretched to 
the 10.40 a.m. mark on the direct line with the 
same station, and another pin stuck and the bios 
thread wrapped. The train starts and its entiie 
course is thus timed and distributed along the road. 
If the raihroad has, sar, 40 or (K) passenger and 
freight trains running daily, the time-chart, wheo 
it is completed, looks like a ^reat spider*s web 
stretched out with pins. But little work then re- 
mains to transfer the time and stations to the time- 
table, and the schedule is ready for the priz^.- 
Jliluaukve Seuiinel. 



KNEE-BREECHES TROTTSEES. 

FASHKJN, notwithstanding its capriees, is 
subject to the controlling influences ol the 
sense of comfort and that of appearance. We may 
say that of these the former influence, on the whole, 
predominates in the dress customs of the male, sad 
the latter in those of the female sex. Ota t&ii 
hjrpothoeis one can understand how a .denre for 
warmth, developing with the growth of avihsBticn, 
has led our countrymen, or most of them, as well at 
our Continental neighbours, to abandon vanou 
cooler and lighter, and even more wholesome, model 
of covering the nether extremities for that of our 
own day, which is probably as inelegant, vA 
sometimes as inconvenient, as it is protective. We 
have left behind us the British kilt, the Saxon leg- 
swathing, thee thigh-breeches, the knee-breechfli, 
and have put on trousers. Ours is the oentozy of 
long cluthed. It may be questioned whether we 
have gained much by the change. Some, indeed, of 
our ancestral garments may, !>▼ this time, be too 
long out of date to be recoverable. The kilt and 
leg- bandage, for example, are separated fraaasi. 
not only by centuries ox disuse, but by diffeieufiBi 
of sentiment and occupation between our tine isd 
theirs, which must render their Tevival ina^j 
general sense well nigh impoeaible. The EUafte- 
than costume is in the same position ; but theihat 
clothes of the Georgian era still hold an estahKihid 
place among varieties of dress, though not that of 
the ji^oveming type. They seem to form the chosen 
habit of those whose lives abound in mnseiilsr 
movement. Thus they set the fmaAiinn of hojhood 
in the knickerbocker suit ; they rrin ■**»"'' them- 
selves to athletes, and especially to those of them 
who run much ; farm labourers often wear fbtm ; 
the infantry soldiers of more than one Gfsat Power 
find them serviceable. Mijjht they not be even 
more commonly worn in civil life thin they are Y 
We think so^ and though we cannot here iouow sU 
the intricacies of an argument as to whether oi not 
knee-breeches are on tiie whole mtne seemly and 
convenient than trousen, whether the use of the 
latter ihoiUdnot be conceded to the man of unshapely 
limbs, and so, forth • still, it seems to us that in 
certain conditions at all events tiie elder costomft 
might be adopted with advantage. Speakins 
brcMidly, we may aa.^ that all callinss whicn entau 
much physical exertion would nroflt by the chan^. 
In particular, this is true of labour in the open air. 
In this form of work especially, when there is fre- 
quent and prolonged movement of joint and muscle, 
the weight of surplus clothing soon occasioiis 
weariness, and the surroundings are not the most 
cleanlv. The labourer if knee- breeched and gaitered 
would be disencumbered of as much heaTy mole- 
skin or corduroy as would otherwise fall below the 
knee, a part of his clothing would not then as now 
flap about the feet for no good purpose but to be 
soiled by the mire of his work, or in wot and cold 
weather to lead to illness by chilling or freezing on 
his le^. Gaiters of some close and not too Heavy 
material might be worn over the stockings. They 
would be comparatively out of the way of dirt, 
would maintain warmth, would brace the muscles 
by equal and moderate pressure (a noteworthy con- 
sideration with men who are much on their 
feet), and if wetted mi^ht be easily removed 
and replaced by another pair. If some such rever- 
sion to a prior tyx>e were Drought about in the dress 
of workmen, the change, being one of arrangement 
even more than of quality of clothing, would 
enhance the comfort, facility, and effect of their 
exertions without prejudice to their health. It is at 
least suggestive that many workmen do endeavour 
by various devices, such as iMgings, straw ropes, 
and the like, to make as little cA their trousen 
below the knee as possible. — Lancet. 



Captain £ads estimates that the ship railway 
across the isthmus of Tehuantepec, can be oompletea 
in two years for the sum cf 25,000,000 dola. 
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SOYAL HETEOKOLOQICAL SOCIETT. 

THE Aiinunl Oeonral Meeting of this Sociuty 
waa held on >Vcdne»day tvening. the lUUi 
inst., at 2S, Oreiit Geom- ' " " 

l.lughtOD. F.R.A.S., rreiicj^ul 

The SeerBtaiy read Ihe Report of the Council, 
which showed that the poat Itw moDths maxic a. 
very important epoct iii the history of tha Society. 
In October the Council leceiTed the intimatioi] 
that Her Majesty had been graciously pleased to 
erant the Society permission to aSBUme the iirofix 
*' Boyal." In consequiuce, tho Society ha* become, 
and will henceforth bo called, the " EoTal Meteoro- 
logical Society," In December, the Fellowamade 
cetlaijit altentiODB iu llic liy-latrt by which the 
ajinnal nibeciiptian has be«u tticreasect. The Be- 
port alio ihowed that the Society is doing a great 
deal of nracticnl work, Dot only by holding mset- 
ingi and pnblialung tlie papers read at the lame, 
but alia by the eatabliBhnieiit of a large number ot 
obeervimg itatioiu which are regularly iuipacted, 
BO fiiat the reaaltl obtained from tuem maj be 
■trictly oniform and comparable. The nnmbar of 
Fellows iaM9, and of hoaonuv membera 19, thai 
making a total of dGS. 

Tha Prendent then daliiratod hit addnn, 
which ha referrad to the expsiimenia made by Ur. 
,Suon BneU. Mr. Bartnun, and Mr. Hale Shaw, 
with the object of determining the cooffidenta m 
Biram'i onimometcn ; ai yet 3am can scarcely be 
coniidered qnile satisfactory ; tor though made 
with the utmost cai«, they giie roiults differing 
from eadi other by nearly ^j per oent., and from 
the known truth in opposite directioDs. The re- 
duction ot barometric readings to icu-lu eel is auotbar 
fiob^m of EfB^t interest and importance, Uie 
solution of which is far from perfect, and asapptied 
to the cODTBTse datermiDation of altitudes has been 
Dronaansed by Mr. Giltert, of tho U.S. Geologiial 
Surrey.to be beiet with difhcolties *'so unmeroiu 
and M> baffling, that there is no reason ti> hope that 
they will CTer be fully overcome." In. many c« — 
too, the redaction, even if correct, impUai 
accumulation of air in places where jno 
eiiita, and isohan to dratru, traversing mighty 
mountatai nmges, suoh as the Rocky Mountaius or 
the Himnlajsi, or elevated plateaus, such as those 
of CBnlrai or Eastern Asia, convey an impreseioii 
whitk ftUty «asily lead to serious mistakes. The 
great achiaTemont of the year is unquestionably the 
gathering in ot tho observations taken, by iute" 
Datioual agreement, ut nine Arctic stations, 
which, amidst circuTusCuuces of more or less di 
comfort, parties continued through a full period 
twelve months. With one sUtiun esUbluhed by 
the United States, on the shores of Lady FranUiu 
Bay. it haa been found impossible to commor -— '- ■ 
this was established in the summer of ISSl.i 
tmstwortby news has since Itecn rectived. 
liminary reports have bccQ published from the 
English station at Fort llae, ou the northern shores 
of the Great Slave Lake : from the Gormau station 
in Cumberland Sound ; from the Austrian at Jan 
Uayen. and from some of tho others : but the 
principal interest attaches not to the observations 
taken separately, but to the collation and compari- 
aoD of the whole, which may be expected to lead 
the way towards problems of the greatest import- 
fcnce to Meteorology. In the present doy, one 
aoieuce is so mixed up with a number of others, 
and so involved in Ihem, that it is impossible to 

parate them, or todehne the exact linuta of each. 

any of the problems of meteorology belong as 

saental physics, and an address which spes^ of the 
progress of meteorology is, perhaps, apt to appear 
m some degree discursive. It is that the true 
student of nature, whilst limiting his detailed work 
to one particular direction, must consider her 
kingdom as a grand and comprehensive whole, one 
^tnd indivisible. 



SCIENTIFIC NEWS. 






&. HesBtive Thermometer.— Tbe ordinary 
morcoriaJ thermcmelM is, asis well-known, based 
On the dilatation of bodies by tlie action ol heat, and 
^„ 11... j;« .^i jitatation between mercury and 



u whicl 



e mercurj' 



<n the dilEe^ 
gU's. Anf 

column sinks with a rise of temperature. Las more 
over, been iotroduced by M. D. Latscbinoff, who 
has based his instrument ou the discovery of 
Kohlrausch that the coefTicicnt of dilatation ot 
ebonite is greater thau that of mercury. LatschinolT 
haa made Ihe reservoirof his tbermometerof ebonite, 
and the resnlt is tluit the level of the meicory falls 

oontrary, rises wheu the temperatue falts. A rise 
of au- Cent, lowers the mercury i'l inillimetr™. The 
result is curious ; but obouiti- is so untried a sub- 
Stance for thermnmetiy, that we may ~ 
to doubt if it will give accurate andcoi 
toBi with lapse of lims.— .fvf j'wvriAp. 



l^lttlJI Thm EM Co-fuht, No. S3, welu.imthnt 
J_ rrof. Kriiger.of Kielihaatelcgraphcdumes- 
BHge received from Melbourne, announcing tha 
dist-avury of n. small comet on Januiiry VI, in K. A, 
■I'lYi. 40m. and S. Dec. 4U' B' moving mpiiily 
south-east. The cirtular notes liint unless 
some error lias been made in transmitting the 
uiessage from Australia, the coniLt does not at 
present seem likely to become \isiblii hero. 

A curious announcement reoontly appeared in 
the r.j/ifi to tho effect that Dr. Goulif, of Cor- 
doba obsenatory. had telegraphed to Bncnos 
.\yrea on December 16, bis discovery of Ave 
I'umets, all small ones ' Unc of the Buenos 
Ayies newspapers thinks thoy account for the 
extraordinanlv hot weather uxperieni.'od in tha 
region of the River I'LLte, and we aupposo also 
for the c^unlly extraordinary cold weather ex- 
perienced in (.'DOrgia and Louisiana. 

The Cunningham Medal ot the Royal Irish 
Academy was awarded to Mr. .Tohn Birmingham, 
of Tuam. at tho meeting held kst week, when tht 
president, iSir S. Ferguson, t'.It.iii., )^ve a brief 
doiimption of Mr. Birmingham's labours in cata- 
lojfuiag coloured stars. "The Red Stars" w:u 
published in the Troniatliout of th'? Academv in 
1871), and Mr. Birmingham is now engaged in 
retising and supplementing the lists, so as to 
bring them up to tha present time. The Rev. 
Ur. Haughton characterised Mr. Birmiiigh.im's 
work lis a unique and important contriLution to 

In the course of a Gilchrist lecture deliv<>r(.'d 
last week at York by I'rof. Ball, on "The Moon 
und her Vohanoe*," the lecturer snid that 
perhaps the most philosophical Condi 
that throughout space there might bo life 
adapted to existing (.■ircumstances, as v:is thr 
case over the face of the earth. 

From the Ahtlracta of Fmn-nliHss ot the Liver' 
pool Ajtronomicul Society we leurn that obser. 
vntional work has been divided into seven seC' 
tiona, and that volunteers are coming forward t( 
assist in the practical work. The lateit instol- 
ment contains a paper by J. E. Oore, F.R.A.fj., 
on "Chi Cvgni. with a lithographic chart of 
the i-icinity. The Kev, T. E.Espin also gives 
an account of observations made during the lute 
maximum of thut variable, while Mr. Sawyer, 
of C'lunhridgDport, Slass,, contributes u note on 
the "Variable It Leporis." Amateurs who arc 
desirous of doing real work with the l'.'lest:ope, 
cannot du better than become memhars of the 
Liverpool Astronomical Soi'ietj-, or, at least, j.)ii 
in tho laliour of ijac iit its sections. 

I'rof. Flower has acecptod the post of superin' 
t«Ddent of the Xutiiral Historj' department a' 
South Kensington, vacant by the retirement of 
I'rof. (or Sir K.) Owi>n, and tho Royal (.■ollBgu ot 
ijurgoons will lonaequently have to elect 

rvator of their museum. 

Mr. Clement L. 'Wraggo arrived in South 
Austruliii on Dec. (i. Hu lias mado a n 

dogical observations, and when jKissing 
through the Sne?. Canal he colluctid a large 
"ty of marine (hells. M'hilu crossing the 



I'heytom 
apparatus 



is stated that nearW siztv lanrns have Icen 
in to compete for tnu pri/e ot^ CnUll ulfercd 
It. KUis Lever for tbi- best Biifutr l.imp. 
I from various parts ot the Continent, 
and the I'nited Kingdom. The 
erected at Woolnich bj- the Hoyal 
on Accidents in Minos will be phiced 
e ot the adiudicatora us oion us the 
conducted bv th-: Commission are 
_ . will necessarily lie sumo time bi'fura 

the aw.ird, it any, can bv made. 

A rem.'irkablo "recovery" iareportcd from the 
Lghbourbonl of %V'hitstab1o in Uic jiersun of a 
man, who for twenty years had Liin in a help- 
s condition and had become "qiiile blick." 
!r brother was recently sentenced to impri^un- 
nt, and on hearing of the senteno.' the woniun 
suddenly regained her normal complexion. 

At a mi^eting held ut the Furke.'< StnicuDi Iiat 
week, 3>lr. T. I'. 1'ealc, of I.ee>U, delivered an 
Liddress vli Iho cctiuoniy □{ C'lul, Instnid ut a 
sohd bottom of tirccLiy or iron, Jlr. Te:ile in- 
■loses the ashpit in sutb. a manner that little vr 
an reach the fin.- beneath the grute. By t^' 



mciins. it veems, the civil is rodticcd to a fine ash, 
which tiills tlirongh the grati:, and the poker is 
not required. The stove is all the better it th« 
back and sides lire made of thick fireclay, or if 
an itrch of tireclay be arranged to interrupt part 
ot the ascending hont. 

In our rc'iKmi'of "The Progrcaa ot Astronomy 
in 1S»;)," on p. 37.J, wo remarked, apropos of 
llr. Huggina's Bupposed photoginpha ot the 
^lar Corona, obtaineil from the uneclipsed sun : 
"it is now suspected that the pseudo- coronal 
structure risible in his negatives may have ita 
origin in rcHcetion from the dark backing of hi* 
photogniphic platen, such backing being paint«d 
on with a brush." In cAmection wiUi this 
paragraph wc have received a letter from Dt. 
Huggins himself, couched in teima so (trong 
that we ore persuaded that ho would modify 
them on reftection. In no existing scientifio 
periodical has more ungrudging testimony been 
rendered, or more ample jualiee done, to the im- 

ferishahlc work ot Dr. Huggins in Celestial 
"hysies, than in the Esomsil MECiiA^'rc. The 
very words in which his name is introduced, in 
tho paragraph to which he taWoa exception, as 
that of "our greatest living English spectro- 
acopist.'' might surely have convinced any 
reasonable man of our earnest desire neither to 
underrate him nor his work. We have not, 
ourselves, seen any of his photographs, but 
founded what wo wrote on information dnived 
fi'om a f-entlcman who had himsalf examined 
soma of Dr. Hiiggini's earlier negatives ; which 
—in his upiniun— showed indubitable traces of 
reSection from the l^acking ot the plate. That 
we were mistaken in one supposition that such 
reflection arose from hriiJt -mariit. however, is 
evident from the fact that wc have Dr. Huggins'a 
own assurance that the vumish was spread with 
a fl:it wooden tpatuUi. 'Iliat the main riftin the 
Corona, visible on a plate taken during the total 
Solar Eclipse, is ahw wen in thre* ot Dr. 
Huggins's negatives, affords, pro lanto, proof of 
the objective reality ot his photoglyphs : bat 
until suchrealit)' is dcmonatmte<l, we venture to 
think that the origin of the seeUing coronal 
structure on his plates " may " be " suspoctod," 
without justifying the strong language which 
Dr. Ifuggins h'lu thought lit to address to lu. 

The " cold wave'* in America seems to extend 
over u verA' wide area, and tor certain parts the 
tcmpnratiies rerordi?d are unprecedented. In 
the first week of Jannarj-, the followinig 
lemperatuies were reported: — 48' below aero St 
Jamestown, Dakota: :17' below zero at IThitaeo; 
and 20'below zr'ro at Louisville, Kentucky. The 
temperature at Itfobile on Jan. 6 was as low al 
20 above xoro, and the wbole crop of spring 
cabbages is betioved to have been lost. The 
last Statement serves to indicate that no 
mistake bus been mode aboat " iero." 
At (Charleston, S. Carolina, which is in 
:tbout latitude 30', the thermometer on the 
morning ot Jan. 6 registered 13' above zero, the 
coldeut weather known there for 133 years. In 
some ot the Korthern St:ites the tt'mperatnre haa 
been reported as more thiiii 40' below nero ; but 
no particuliirs of the thermometers used are at 
present forthcoming. 

In movin!; the udopti.in o[ the annual report, 
the Chairman of Ihe lietropulitan llaUway said 
that during the post tun years the com^ny had 
riod GOO millions of jNissengors without an 
ident more sirioua than ii fall on the platform 
u pinched fiuRei- During those ten years 
Un deaths h.id bom caused by carrioge acci- 
dents in (he strcels ot London. 



The Bill promoted by the Channel Tunnel Ball- 
sy Company will not be presented for PadiOi- 
_eutary Jaticlion uort session. The South-Eastam 
Itailwoy (Channel Tunnel) Bill ii to be proceeded 
with. 
A UEcnuticAL absurdity recently announced is 
steam-engine with two curved cylindera. This, 
F course, requires curved pistons and rods, which 
re connected to crOB heads that are required to 
ansmit the power on a straight vertical plane. 
TJie obitaoles to this are overcome by a complicated 
[nocbanism having some relation to a parallel 
It t! ■ ■ - 



__j how complicated ho conld make a simple 
machine, he hua been tolerably successful : but if it 
was to make a steam -cngii-'C for practical use. it is 
difficult to Boe that he could have more eHectoallf 
contrived bow not to do it. This engine will pro- 
bably be desctibedasof '■simple dexugi." — A.Tiwi'ii- 
con JforMnut. 



ENGLISH UEOHANIO AND WOBLD OF UCHINOB : Ho. >8S. 



SuDilay nud Monday eveDuigi, Juin&iy *20uid :il. 
On Sunday it wu obHrred al 5.30, notwiUutBud- 
iag the preTalsDca of a ruddy aoiuet attergloir ; 
and OQ Monday aieuiag it wiu obaerved amidit the 
gMligbti of the oity from fi.30 till 7 o'doek. 

1 have joit been ooaTanisg with a genUeinaii 
who distiacUy rememben thii oomet in lal'l. 

T. P. Barkaa. 



BLUB HOONS. 

{222(19. ]~Wmi.E otnerriog a planet (nippoMdto 
be Venui or Mercury, or aome of that lot) during 
me of the late roay sucaeta, it rtruck me that the 
reoently described bine tdooq wai b gigantic oatnnl 
bftdd, and at the beet but a poor imitation of that 
beantifal and original artiSml pbenome 
diieOTBied by k well-known Boapmaker. 
-__..>_... ... . > . --'- public by 



immineDll; bfoaght beton 
fall adTartJaameiit. 



A. C. 1 



"ASTBOKOMIOAL NOTES." 

^2270.]— J* coniidenition of the Dumber of SBb' 
■aobai that yaa have iu the United State*. Canad-i, 
ud, donbtlaa, other diitont parta of the world, 
WOnld it not be pouib)e for yon to insert the 
"Aitr«moinic«lNote»" ' 



irtiole month'! Notes, instead of a little more than 
half a month aa at preeenl. " Aatrooomioal 
Nofei" for DBcembar apjiaareii in the iMuaof Nov. 
30th, and I have not yet rooeived, not do I vet 
eqiact thoie for Jannary. Cau you provide loi 
your diatant lubecribert, who ettvem your paper bc 
higblyf If •0,'youwould gladden our hearts. 

Chaa. Bowden. 

b2S, North Second -itrect, Camden, 
New Jenay. U.S.A., Jan. 4, 

[We (ear we cannot. With our world-wide rir- 
cuhtion. DQi: " Aetronomical Notee " must necaa. 
aarily be only locally of use. If we cousulted the 
convenience of our American readers— aud nothing 
^oidd give us greater pleAeure were it pouible-^ 
Why not those m New Zealand and China, in Nora 
Zembla and the Falkland Islands 1' To do that, we 
ahauld have to devote several pa^e* a wee' 
troDomical Notes."— Ed.] 

SIOROSCOPIO MOTTHTINa.- 

Stalnlns. 
[■22271.1-1. 
^'taiiH.-The a 



e of raiciDicopic staining (which 



dis- 



19 onlv dyeing on a tvail scale] 
tinKuisned from iti men prettineas, to : 

objects more diitioct and help us in 

cnminating one tissue from another by their 
being affected in different w*ys. It is con- 
aeqnently advantageous not only to employ per. 
maneat stains for mounting, but also to applj 
■ 'y -acting though 



quickly 



eiamiuation. The traniieot staiiu are, 

brieSy : iodine, magenta, sulphuric ncid, sulphuric 
«cid and syrup {Schnltia's test, and Pettenkofer's 
iest tor bile), njtnc acid, and acid nitrate of mer- 
cuiy (Millon'B test : colours uitrogenous, or, in 
ether wordu, albuminoid matters, red). Fresh 
feiBoiination ought never, of course, to be ne- 
glected : just as whatever is examined with the 
microscopu ought, if large eaougb, to be preciously 
examined closely with the naked eye, and torn, 
cut, &c., in vanoua directions to see what ilt mafco 
ia. Fresh eiaminstian is requisite, if only to show 
What there a in thu object lo be brought out by 
appropriate proceaies of mounting, and a very 
much mere real and practical ncqmunlaQCB with 
objects may be gained by fresh eiammatiou and 
mounting combined, than can be expected to be 
u^uired by mere inspcctioQ of mouoted specimens. 
Hure, however, we bare to do with mounting, 
and consoqaanlly with permanent stains. These 
are (1) metallic impreguationt : (2) carmine a 
ha;nia.toj[ylin : and (a), the aniluie and phlhali 
dyes, in Boiug tbiLugQ the first of wbioh wa can 
include the neceasiry ciplanatious on the ralioiuilt 
Of staining. 

und Spei:i'tl T'ttnf •yiuiua. — Status appear to act in 
three ways— Brstly. they get iu, and colour because 
they cannot get out— ijihib independently of any 
special affiuity they may or may not have 
for the tissue acted on, and simply in 
account of something having been done which 
fixes them within it. For this leaaon, tubes, £c., 
are often highly coloured : and aniline dyes pene- 
trate into the xylsia and bast {)orliousot vegetable 
sections, and mlo the interior of thick-widled 
epidermic cells— wherever there is a thick cell wall, 
in fact— and have not time to escape thronghsubso- 

Snent rinsing with spirit before they are arreiled 
y oil of cloves or some other medium. Magenta, 
however. like carmiue, is a bioplBsmic stain. 3d. 
again, by penetrating a tissue with a dilul 
Of iulphate of iron (green 

this up, after imperfectly _„ _ 

dilnte folntion of pyrog&llic acid, i 






eeiiiogly 



fine precipitate of what is, in reahty, black ink. will 
be producsd within it (/'r. francn /loffjaii't 
uiHiml), giving a nantral tint, which prodnoos dis- 

"""' "~ mayserraas a background for other 

may also 1» formeil in the 
mmniji ui uie uuiect by penetrating it with 
a dilute solution of yellow pmssiate of potash, 
and after imperfect washing, following this up 
by a dilate solntion of perchloride of iron ; 
but wherever Prussian blue is used, the object must 
not afterwards be exposed to alkalis. lo these 
caoea it is plain that the stain is formed simply 
because the fixing agent penetrates beforo the ageut 
which it Qies has escaped r and any ditlerence of 
ataining must be due to difiiculties of escape caused 
by thickQesa of cell-walb, tubular or Otherreoeeses, 
thick or syrupy o»ll contents, or crannies, joiniogx, 
■■^-"''-- of surface, hv which the stain is 
cat 






ir less 






in all st 



the ratinnatc of many apparent irregularities will 
be apparent if it is borne in mind. Moli/Marc nf 
smmortia also gives a neutral- tinted backgroond. 
yUralf rf lilcrr has but tittle power of penetrating 
tiMues : but it has a special lildng for the slight 
irregularity produced by the junction of aiirf-- 
cetls, which it is therefore used to render conepi 
ons. A ID per cent, solntion (a drachm to 
and two drachmsci/' di 



made when requited, and dilated as necessary (with 
■ of distilled water). The object darkens 
little salt), and 



ID parts of distilled water). The object darkens 

on eipoenro to hght (belter with a L.._ 

the solution must be ke[>t in perfest darkness, the 
bottle being covered with blackeiled paper, 
blauk vamisli, or both. 






act ia through the 
LuuuuuouB mjALivr IU iiib GiBBuet, operating as a 
lore or less feeble mordant, or, as a sul^tance 
ihich absorbs the dye more than the othe 
inclined to retain it when the others gi' 
This happena more or less with most st 
"ipecially with perchloride of gold, osmics 

— . .„.! 1. . — -t.-„ . i> :. probably partly 

' "■- albumen. 



IB, anil h.-Ematoivlin ; it is probably pi 
'Biial, due to the gluey nature of the albu 
lite of Bffg ii nearly pure albnmen and wi 
as albumen is also used " " --<-- 









dyeing, it ia alto. 

In microscopical staining, for albumen is one 
of a oloeely-reUted group of very complex, 
readily alterable, and easily coagulabte substances- 
blood otbnmen, egg-albumeu, vegetable albumen. 
Sbrin, casein [the coogulable priuciplein milk), &o. 
—from which the other bodies formed in animals 
and plants are oonstructed. The albumin oida exist 
diSnsed through the luicea ai the albumen in the 
fluid, aa diitinguishen from the corpusclee of the 
blood : but the celebrated j-rotoplasm or bioplasm in 
individualised, semi-solid, moving albuminoid, 
inca staiua, in so far as they ore mordanted by 
lumen. are apecificallv biopfaBm or protoplasn 
ins. While, therafori, molybdate of ammonii 
ink formod within the object are diffuse staiua 
■discriminating general background-, per 
■■ ifssn 



lorido of I 



osmic acid , i;c. , 



■idt 0/ G.. 

salt sold tor photographic purposes iu glaia capsules. 
— ih Dontaining fifteen grains, so that it the 
stents of one ol these oapniles be dissolved 
three ounces of water, a one per e'-' -'- 
n will be formed, than which nothing 
U be ueeiied, Qold is ueed to the best advautaga 
fr-^ih objects : and though it will often stair 
Me which have been hudeuud in alcohol. oi 
en in chromic add, it looietinies refuses in tht 
1st determined manner lo have anything to di 
th them. Like other bioplasmic ataiua, it acti 
ire rapidly and intensely iu proportion Ui thi 
ity and activity of the bioplasm present 



Bd); 



(tboug>. tho questiou of ■ 
i.n( .Fet out, bos to be cc 

thau vegetable objects; in summer than . 

winter ; and in warm than in cold weather. With 
leaves and other parts containing chloropbyl it 
gives a dirty disagreeable tint (hiematoxylin. also 
purple, is here better) ; but may be u«d for the 
other parts of plants, and, nuuiog animal tisanes : 
itoins beet muc:>us tissues, glanils. the skin, nerve, 
muscle, and cartilage ciUi. Its normal coloun 
ire blue, various ihaites ot purple, ruby-red, and 
l>rick-red. all ot which may be seen iu the same 
section. For initouce. us anything is stained 
which throws down the gold, black -blue 
blurs often indicate in plant - sections the 
position ot latex vessels or other cavities con- 
taining special products. It frequently abstaina 
from staining the nuclei, which m^iy then appear 
green by contrast ; and, even iu very dilute s^du- 
""ona {Wi — OUii p.c), exercieeaa hartleniugenact 
a the protoplasm, without, apparently, contracl- 
igorotherwiae changing it. But, ru iritli elhcr 
ntiia, the effeets of the other reagenta which may 
be employed along wiUi it have lo be token into 

To stain with gold, the ob)ecta, after having 
washed clean froia vay adhering matter, may i 
-* ■-. a very we^ dilution ol acutic acid | 



(05 — '5 p.c) till it has panetrated throuEhont, 
which it will do iu an hour or lasa occordiag to 
their balk and denaity. They are then to be put 
into a gold solatiou (*0'2 — -5 p.O.), and left there 
till they aaaume a yellowness distinct from that of ths 
solution in which they he (ten minutes to twohoius). 
On removal from this thoy must be thotonghly 
waU washed, so as to remove all supeifiuoos gold ; 
after which they may be immersed m concentrated 
solution of tarteric acid or acetic acid, ! per cent, 
or so, or hydrochloric rather weaker ; and exposed 
to as bright daylight as possible, to develop the 

Cmonent colour. Solution of sulphate of iron hai 
n also recommended, but I think hydrochloric 
acid is chieBy used, and the iron has in my hands 
given rise to a disagreeable smoky tint. The per- 
manent colour api>ears iu a tew hours, at Unt, 
perhaps, in patches : it often darkens with eadi 
change of flmds. and if not allowed to develop itiaU 
fully before mounting, does so aftdrwatds, so that 
ot the sections or other objects may Snally 
. OB so deeply stained as to render them uselen. 
To guard against this, expose the objects to light 
from the first application of the gold up to tbefln^ 
iting. which may easily tw done by plaoiiig 
in a mounting pot, or a wjlchglass with a 
glaaa circle over it ; do not hnrr^ the 






LUiird 



may bo less thickness tor the gold to stain; and, as 
directed above, waah the residual gold solutian 
thoroughly well out. Another plan is to leave the 
objecla in the gold solution till the final colour haa 
fatrl; devalopMl itaelt. and then waah; but ttaiamaj 
give rise to a speckled or dirty look, arising froa 
irregular precipitation. This look may also be doa 
to the use of too strong sotutious, and the additian 
of glyoarine to the liquids tends to prevent it. 
Their action is sbwed by the glycerine, but tliia 
corrected by the addition ot a little spirit, 
-ender the objects slightly alka- 
by steeping in diluted li^ttor poiasaif, then jiiat 
[o immerse tham in water with a little noetio add 
to correct aurface alkalinity (which might causa 
a cake ot gold precipitate to form on ueir aur- 
tsce), and uien to let them lie in a gold solution. 
The gold then gets in and oannot get out, being 
precipitated by the potash, or a deeply ataining 
doable chloride of gold and potassiuDi may ba 
formed. Insect structures cleaned by U^Hor pnmia, 

*-- ■ the method first given is 

'nnir Ariii, which is usually obtained in a I p.c. 

sous solution sold at the very high prioe of a 
ahiUing a itrachin (with a reduction on takinga 
' ■ volatile, and must be covered while 
acting, has a strong smell somewhat n 



«lrils, a 



s yelio' 



Lt resembling 
the eyes and 
- r grey, possiug into 

manage than gold. 



Ily if it is not well washed ont after staiuing), ths 
hnaloolouriamerelyaB intensification ot the first. It 
stains very much like gold, except that it blaoksna 
'-'- and tissues which, like nervous tiuue, oootain 



sembles gold in the 
very different siren 
occasions. The faint 
deep ones, whicb ai 
granular, s 



It of fatly m 



lould beei 



dilutions of 

e to bo uaed on different 

■ ore better than tha very 

be blotchy, mottled, or 

I dilution as will stain 

be employed ; and sometimes only a drop 

of the 1 p.c. BOlutiou to a oouplu ot draohma 

I be siiflicient. As in other cosaa, the 

gtyoerine moderates the action, and 

^. 'ont the specks or blotches. Osmicaoid 

is also a lolling, a hardening, and a ^reserving agent, 
and, as it thus kdls four b&da with one stone, haa 
hecu much used on virv minate and very deiioate 
objects which wiUnotCearmuchhandlingorcnao)' 
transfers of fluid- such ae embryos, minute polyps, 
ipecially olteraMc components ot nigher 
orgnuisma. Staining minuto objects also renders 
them more visible. It is advisable not to mount 
the preparations at randum in glycerine, as ths 
oolour then aometimea 






ihea altogether 

Small water worms, stems to whjoh 

' lalculas are attached, &c.. 



ma^ be placed with a 
which they are to be 

i^F^I I tube, and the ob 
lay btacken. They j 
itbthaii 

esh-water mussel become very apjiareut 
other hand, the animal may have tune to withdraw 
Its cilia, t«itaclos, ic, before dying. Whether it 
ilt do this or not will dcrpeud ^irtly, jierhsps. on 
s being hungry, and partly on the thinnsaa 
nd permeabUily of its iutegumont and 
le rapidity wiUi which a aufficiantly strong 
ilution of the acid is brought into contact with it, 
ithout contraction being previously induced by 
(e.g.) the plop or shock ot a dn/i ot osmic acid 
.... ■--' -.therefore, in '■ 



■ Apply, th 



also kills, hardei 

being ysUow}, _ 

though not s. msAal^c 



1 acid, /'.<■, 
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ae4od'ot a 



the train io nuestioD. And here I think we 
{((it a practical obb of the h.p. of an engiae, la 
lb aid we can calcul&te the rate at which an engine 
will take a train up a known gradient. 
The hom-powar used agauut train 
given by the eipTeuiou 

l !iO;84Wf + 88 We' 

3702000 

nsiag Mr. Luis' fonnnla. The total work doiie ._ 

BoinB up a gradient of linm. iBgi™nBbova,ftiid wo 

tbetefoie have the equation 

UtttSi W« + 88 Wi" 197120 Wi 
~3'S2000 33O00ni. 

Wm - I.Dcil.'tKW Wi - , , . 

524,110,000,000 m P, in whiti r is supposed to be 
the unknown quantity. Thia equation is a cubic 
with its ■econd term misaiug, and may ba solved, 
■iter pnttiug in the known values of W, m, and P, 
and auitiblo reduction, by HamHr'aD ' " 

tinual approximation. It must havi 
real root, although the other two maybe imaB:inBry. 
I cannot agree with Mr. Oobert that the b.-p. is 
(uecewaritT) very variable during a journey, and 
think I have pouited out the faUacv upon which 
the statement is based— i.e., negl^ctittg the work 
done in ascending inclines. Iwilfesteemitafitvour 
if he will teud Hntbak'e formula, to which he make 
reference, and shall be glad to loam his views - 
venus '* Historian ^^ — as to locomotive desigiiing. 
Elswick Soienoe School. Wm. John Orey. 



matioD (or which Mr. Grey 

perloctly unneoeasary (or me to take up valuable 

epace by simply giving similar tacti 

There is no doubt that work Jl 

pressed in terms of horse-power hy multiplying the 
total resistance in pounds b; the velocity ' 

per hour, and bj the constant number 2-_., 

ting off Qve figures from the right-hand of the 
pn^uct tor demmals ; the remainder is the affect 



"knowledge is amply worth having," — that ia, if 
it be nseful aad practical ; but it appears to me 
that to obtain fonnnia aiiout which "uncertainty " 



may do great hann by misleadiug the joaag engi. 



3 place in the colun 



! the Enolish Me 



Mr. Gobert, in my opinion, does not calculate 
the resistance high enough for practical everyday 
working : the formula R »: a + '' was given in 

I our XXIXlh Volume, p. i'2, and is all very well 
ir experimental trains m good order. Mr. D. K. 
Claik, in his "Locomotive Engineering," p. 290, 



Now, in looking over Mr. Gobert's formula, I 
do not see that he increases his reeulls by 60 par 
Cent., as Mr. Clark in hfs book tells us must be 
done for daily working, and he uses formula 
E = 12 + '' , which I find very oorrect- 



. — — , .t may interest your readers to 

Imow that on the Moncbeeterand Derby line (which 
fcfls many ourvee) trains made up of bogie carriages 
(md cars are running with luv pmiadt ptr tow &m 
rtmtiiiict than trains of the same weight and same 
(peed, when made np of four or six-wheeled 
coaches. This fact is one of importance, and 
Appears to confirm an opiuioti which Mr. Stretton 
expressed in yoor columns o( April 4th, 1879. With 
the ppweot heavy eiyress traffic, it is, above all, 

" ' ' I resistance per ton, 

Hinorlan, U.I.U.B. 



COUPOUKD BNOUfES. 

|;222;S.J— Feom the number of letters that have 
appeared in your valuable paper on the above sub- 
ject, there appears to be much inlecest taken in, and 
a great diversity of opinion with regard to, the 
benefits derived from compsnud engines in com- 
parison with the tungie- cylinder engine. I should 
take it as a groat favour if "Engineer, Dewsbury," 
would kindly show what amount of power he would 
a«riTS (torn bis compound engine with the receiver 
plM«d between the two cylindare, and,wo^inB with 
tlweut-oflBilaiddowuiuhisfintlQtmalai' Also, 



what would be the 
would use. 
Bradford, Jan, 13. 



ipacity of the receiver b 
7oiinff BorliiesT. 



70.1— Is replv to "Eogineer, Dewsbury 
22253). I did not misunderstand niy in 
it roxpecting the lead of the pistous. Thai 



iderstand 
■cting the lead of the pistous, 
!6n tEeio as stated by " Engiaeer," the 



low-pressore leading, notably in tbi 
engines made by Messrs. Oalloway and Sous, Man- 
chester. But the party I nieutioned expresslj 
states that the high- pressure wu leader, and by 



Oelaritei at Fortiter. 



TH£ UANtlFAOITTBE OF ALUKINIUU 

(0.1— Mil. Ghey's 

taken the advice he quotes, 
declare a thing impossible because he cannot j 
complish it hio^lf . Facts snoiik for themselves, 
salt of alumiuiom has, and can be, reduced hy 
sugar. This is carbon in a peculiar form and com- 
bination, and it is very probable that no other foi 



lie like effect. 



A HANS-WABUBB FOB FLANI8IS. 

[22281,] -With reference to the letter (22210; 
of your esteemed correspondent. Mr. W, H. Davies 
I perfectly recognise the value of the warning he 
gives, bat am happy to say that the little apparatu! 
mentioned in my former letter [2-2247) is not in anj 
way open to the objection tneutioued, it being 
adjusted aiih'tdi the piano, immediately in front of 
the keyboard. 1 have now used the hand-warmei 
for two winters, and do not find it at all in the 
way of the knees, as it cornea some Ettle distance 
above them. It is a true, if not an elegant, suyiug 
thai "the proof of the pudding is iu the eatmg.' 
and I may remark, generally, that J bave found 
this apparatus moat satisfactory in every way, and 
I cortamly do not see the slightest drawback in it. 
At the some time, I should t>e very pleased indeed, aa 
wonld oiso, no doubt, a vary large number of your 
other readers, to know whether any ether hand- 
warmer has boon aeeu, or used, or heard of. byauy 
oC your musical Dorrespondeuts, With regard to 
the suggestion of Mr. Davies, that the best plan of 
warming the bauds is to give them a good exercising 
(or five minutes with scale practice, I con — ^- 
trust that Mr. D.'s experience iu this mattei 
been less bitter than my own, for I have U>e 
vivid recollections of many and many a time, ■ 
my hands and fingers nave been so thoroughly 
numbed and cramped with the cold, that scale 
practice, or any other practice, was simply im- 
poBsibla. W. Bitchla. 

OIL OASW0BK8 - COILS AKD PA- 
BAFFIN PAPER -PABAF FIN LAMPS 
AND BUBNEBS — BLBCTBIC BBLL 
FISH - OLUE — WATER ■ CISTERNS 
UURAL DECORATION — BB-COVER- 
INO SILVEB-TONINO PBINTS. 
[22282.]— Do I understand Mr, James Copcutt 
(222G3) to say that the gas made from oil by bis 
^ \ can ba preserved in a gasholder V and can he 
, Dw much gas will be made from a gallon of 
petroleum oil 'i Will it keep without coudunsing 
OS well as ordinary coal gas '! As there can be no 
question about its being letter than coal gas, even 
don't think of anything but the sulphur. Mr, 
C. oilers more information. I certainly should 
o have it, as the apparatus could be fixed at 
the back of the kitchen Ure, and the gasholder in 
the coal vault. Is there any danger of the back 
pressure forcing the oil out of the tube and 
funnel i' 

I did not answer Mr. B. Harconrt's reply to 

y letter an coils, as I have uever triel the 

method he suggested : but it seemed to me 

like patting two coils together, joining the 



t bum properly ufhen they get old, 
"" " , , Perhaps s 
e able to say why this 



correspond- 
is. It is not to 
but I am rather 



the few pence for 
hus to know why 
nothing the matter with it, should 

' ' ' " *" — Tia oil burns in 

nothing shortly after it 
is lighted ; it is not the vrick nor the oil which is 
in &ult. While on thia subject I should also be 
glad to be informed how much positive Uddvautv^^ 



a five-wick humor has aver a biituer with one 
wick (for lantern purposes], supposing the One 
wick to be as broad as the combined wicks ^aced 
sido by side? The one wick praaenls a larger 
surface brjth to the condeuier and 1 1 refiector, as 
there ate uo iuterspaoos, which must be iMtween 
the five wicks. I can imagine two wicks placed at 
an angle giving a little more illuminating surface. 
I don't thiuk table lamps, Mitb two lin. wicks. 

Sve as much hght as one 2in. wick would do. Tho 
uminatiug portion of a fiamo seems to me to he 
very opaque, and I don't think the h'ght from one 
goes through the other. Mr. ^etcher willilbope, 
uirow a tittle light on tho subject. 

-' Chemicus " (o2:;l!l) will tlnd the bell he wonts 
rather a complicated siFair ; as, if he wants it to 
ring a certain time and thou leave off, be must hare 
something in the shape of clockwork, which is 
wound up bf the opening of llie door — that is, if 
he requires it to be perfectlv automatic ; hut it any 
one has to attend when tito door is opened, the 
alfair could be arranged with a minimum of per- 
Boual trouble. The door could be made to turn a 
lever completely over, and thus make contact. Tbi; - 

action, controlled by a wire, and actuated by the 
attendant as he entered the room or shop ; or a 
peculiar form of relay could be used, to ba stopped 
by hand. But it the bell is to ebrp itself, some- 
thing must be used which will require to be wound 
up. Any of these methods would ba easy to a 
practical mechanic, as a clock can be easily made to 
cun a certain time and then stop till restarted. The 
essential parts would bu a spiing, some kind of 
govomor, a wheel with an arm to lift olf the lerer, 
and break contact, also a stop to l» reversed by the 
opening door. Leclanch« battery is the best. 
Porous colls are about (id. each, and trying to do 
without one will cost more in the end, and you 
can't get a really good form of battery without 
them, orthey would not be used. A bbidder can 
bf substitute. 

If tho American fiab-glue (.52sn7) is mob 
" wonderful stuff,*' why di-ee not " Architeotua " 
scud the recipe to tho " E, M ,'' instead of asking 
tlie correspondent to advertiwt his oildress P It is 
tho very thing we want—" costs nothing and is 
invaluable,'' 

The cause of trouble in " Engineer's " walor- 
cistera consists in the fact that if it is a new one it 
has not been completely coated with line, and the < 
iron rusts through tho spcils. In this cose, coating 
uf zinc is a positive inj ury ( but a Uhgatire element), 
as it saU up a galvanic octiou ; the oxide of iron li 
fiirccd througb the hole in the xinc, and spreada 
itself out on ths surface, and, of course, comes oil 
with the least motion of the water. If the iWem 






The V 






ts Mr. P. Word 



I am delighted to see ladies reading the "_E. M.," 
and still more so to see them writing tat infonoa- 
tion ; but it is only another proof (if one were 
needed) of tho increasing value of our woudarfnl 
journal. I am sorry I don't know muph about 



called "flatting." The oolonr 
with turpentine, and it bsx just sufHcient boiled 
linseed oU added to it to prevent it from belne 
rubbed oif, and not enough to cive it that glossy 
appearance which paint cencrjHvhos ; if properly 
douo it con be washed iii till. The walla most M 
smoothed with pumice, and each coat of paint the 
same except the last, and the paint itself should be 
strained through coarse muslin. 

To recover silver {fi27.jl) from iron which boa 
been plated, I should tile of! the eilve 
the filings and dissolve oi 
phur 

-■- -il™, 1..11 n.r„,.„„^„, ^_ „„„ „,„ 

,., lUst uow be dissolved ii 

acid, and clean pieces of copper placed iu the solu- 
tion : the silver will be reduced on the copper, and 
may be ahiikon aS into water, washed, and dried. 
It IS 09 well to neutralise tho acid siilatiou with 
soda or ammonia, stirring wuU after each addition, 
and add no more on the appearaoee of ainwnpitate. 



h'^u™ 



duuB, the unuombined a^ will dinolve 

,i2i01 has no business to got any red colour with 
his prints at all. He evidently triesto tone then, 
after tiling. Tuka the prints irom the frame, wash 
"lem, tone them, and Chen fix : there will be no- 
]d colour to got out. Toniug l>ath— sodto-chloride 
of gold, 2gr. : carbonate, acetate, or phosphate of 
sodu, aogr. This will tjno a shott of pajror. Use 
-arm. Os. 

LINKAQBS. 

[222S3.] — Im the following notes I have a tteinptod' 
explain sj^stematicolly, uud by eleinuntaiT 

ethods, the simplest ideas of the most importaw 
theory of linkages. I must acknowledge my great 
ohligatioDt to Kempe's " How to Draw a Straight' 
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machinery 

n 'h ■ievii.Was WaH's 'parallel motiou. whicli are 
*:.■»' i t-k mike a certain pi'izxt in a machine— e.g:., 
•^ th i '-^f a piston m«1— m - ve ba^^k wards and £or- 
•rirl* in an appro ximitoly straight line. 

*. If tht» c«?ntT^ of inversi«^n ^'O' be not on the 
• r •:Taf-r?C'.'e of the c:rcl«» described by the point 
r- :b...'E. it may be prove'! that the point B will de- 
f«'r.te a circle in*tead of a straii^ht line. Taking: 
th:.« r».f *zl: for cranted. we may find the size of this 
:*>r'l'-. V* Ml the folinwiaif section. 

r* dti-i the radiM* .R^ of the circle, which is 
;he jiT^^rse of a iriven circle, radius = »\ for diiTercnt 
pi.'-qs r.4 rt the centre of iarersi-vj <.0 . 

It :".e roin?.* F tl *orre.*i>oud t ^ the points ST. 
\2i: .: "i»y = «>T.i.»'.T - -. 

■.■*?= ' a3.lOG= \,. 

^ - ^ •'. = F — •'^ G = ^ — * = 
•■ • OS OT 



K 



«.»s or 



OT— OS> 
OS t>T 



• •r- 



/ . 1r 



l» 



Jl 



jr -r-^Ts ; WM 4cv th It ' = » > A* -A D', and is 
: r-e iet-ruiin-^l l-v the dimensions of the cell. 



• I 



B 



Fio 






, .V.I 

%>. " *^« 

V 

• .V 1 ^ 

k - 




-tul 



H< 



■*.• 



^ »• • • ■ 



^,a^ 



, ,.V, ..■. ' •-.;-•>:■. I ■■•■-■ "v Vr*. Then?. 

* '" », . ..*.-. ;* >s- ♦ - i-.t-.^ O V wv ,-a:i mAke th* 

. u. ,v. • •■ ■ *, jivi* -v*; : r«M «je, and 

■ .1... ... ... ■ •. '^ »•' - y- --^---'^ ■ ^ ^■^•'>" ^*^ 

■ I., .. . .%». --cv A', -v. .a^-^utxt-» and 
*'/ ^ . .: 1 * V *vu :^it oulr a 

. . , , . .»,. .. uv:vu.v .'f •"IC-^*"*? t ^' 

■•* ^ •' * . •"•♦• \i ^'ur Imkf 

» V » "i K .*.:•.■ u. ji:>.»?.jcv4re*tA. 

^ ** .. v'i . Vi-i V^ ,U^ they will 

*■ ' • ' V V :«/ Nf turned 

. .^ ^ , VI- v'. tin. 'uw« shall 

*-•• \ V i * .* *.' *.• *ww their sides 

: jti^., ... ». ^ V . -v^ivrv. equal in 

tL'^ V: I ^'..^ . ' ^"w I* ?*ralW 



circle may be described bo as to pass through th» 
four points A, B, C, D. 

12. To prove that, if the four point.4 O. P. Q. «> 
be taken, dividing the links DA. DC, BA, BO 
pro^rtiouately, 0, P. Q, O* will remain in i 
straight line. 

For •.• DO : OA = DP : PC. .-. OP L* 
parallel to AC (Euc. VI. 2). Similarly 0«J ij 
parallel to BD. which is parallel to AC. Td£K- 
fore O P and Q coincide, i.e., O. P. Q are in thr 
same straight line. Similarly P. Q. O' are in the 
same straivht line. Therefore all the four points 
O, P, Q, O^ are in the same straight line, vhid 
remains parallel to both A C aiid B D. 

18. To prove thatrect. AC . DB = constant.— 
*.' A C B D is a quadrilateral inscribed in a circle. 
.• . rect. A B . C D = rect. A C . D B + rect. A D . C B 
(Euc. VI. D). But AB. CD, A D. C B are iJ 
constant, being links. . . r<*ct. A C . D B a const. 

14. To prove that rect. OP .OQ = constaat.- 
By similar A% P : A C = CD : A D. ani 
OQ : DB B OA : AD. Therefore OP. 00 
: AC.DB = OD . O A : AD*. .-. rect. OP. 
OQ = (AC.DB) X (OD. OA) -J- AD'. Bat 

by .i 13, and O D. O A, A !> 
rect. O P . O Q = const, 
that if the point O be died. 
P. Q will describe curves which are the inverw of 
one another. This linkage mav, therefore, be used 
in the Mime way as PeaucelUcr*s cell : and, beside?, 
it is simpler by two links. 

Leonard Karshall. X.A 



AC.DB = const, 
are all constant : 
1*5. Hence we see 



[222^.]— Ix your article on *' Electric Railways 
and Telplieraf|[e,*" of the 14th December, you give 
to us the credit of having invented the " cfoss-urer 
parallel * ' system of telpherage working. This aimple 
and inexpensive method is the invention of our co- 
patentee, Professor Floeming Jenlin. 

Your article gives very clearly the principles of 
telpherage : but we should have liked more atten- 
tion to have been devoted to the *' series*' system 
of working, for although this system requires 
methods of hreaking and making contact at the top 
of each poi^t, yet the insulation of the sections from 
one another when a train is bridging a post-top. 
does not need to be nearly as perfect as with the 
cross-over parallel s^rstem ; a most important con- 
dition when we consider the great pulls to which 
the post -top is subjected. 

Further, the series system enables many trains 
to be run by the employment of only a small total 
current, w*hich is a great advantage as regardi 
ec'>nomy. since the waste of power in heating the 
conductor depends on the square of the current, 
and is therefore verj' large for large currents. 

Ayrton and Perry. 

Telpher Honse, 73, Great Eastern -street. 
Jan. I'jth. 



0HES8 (AN IDEA). 

'^'222n).]— BEixa very fond of chess, and wishing 

others to' become fonu of it, I have often wta^he-l 

I chessmen and boards, iScc, were cheaper. There- 

I fore, I should like to ask. Why chessmen cannot 

I be made of earthenware or china, or even tough 

glass, to answer the same purpose (and as well) as 

I the expensive ones now sold ? I have never seen 

any made of the above named substances, and 

should like to know if there are such made : and if 

' not. why not? 

s. s. c. 



•.%-**«' 



KBW PATENT BT7X.B8. 

[222S*).]— The new Patents Act requires that the 
applicant for an invention shall nuake a solemn 
declaration, equivalent to an affidavit, that he is the 
true and first inventor thereof, and that it is not 
in use by others, thus abolishinj^ the practice of 
granting patents to those who had mvent ed nothing 
snd for inventions already in use and well known. 
The Board of Trade, however, hare restored the 
oM abases by permittiDg thoee who will not 
solemnlv declare that they are, but will dMlon that 
they cUiun to be, the inventors, to use a n«w fonn 
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of dedaratdoQ thatauiiiTeiitionhubeen communi- 
catedtromabroalitotheBppUciuit, and bo claimi to 
be the tme uid first iuveotor thereot, and that it i> 
not in UM by oCheni within thi< realm. The appli- 
cant, bj luing thie declaration, implies that the in- 
Tention had no iDTentor till it wm mentioned to 
him, and that he became the Brit inventor by read- 
ing the account o( it. Some deleud the use of this 
dsclaratioD b; the pretence that the importer of an 
inrention is, in the eye at tJie Ian, and so may 
claim to be, the inventor : but no man ia the im- 
porter unlena he has introduced the knowledge of it 
into this country where it waa, and hut for him 
would have rema'ned, unknowu. which the appli- 
cant doe« not allege, is not required to prove, ajid, 
in fact, is never true. He is not, there^re, as he 
claims to be, the true, and still leu the flrat, in- 
ventoT. Foreignen are, and always have been, 
wjaely allowed to patent their inventions here ; but 
by this new form they may be defrauded by the 
grant of the patents they have earned to those who 
have doneuothiDg to denervethem. Thutadepart- 
ment of Govenmect intrusted with the adnunis- 
traCion of a law (hould be permitted to repeal it* 
. most imjiortant provisions would be a dangerous 
innovation, and probably Porlisment, when the 
nev rules are laid before it, would, on the petition 
of inveaton and otben, annul this new form and 
Mitore the law. J. K. Smythlea. ' 



AJIATBtrE MFBIOAL INSTRUMENT 
KAKINO.— V. 

[22287.1— Ebr*ta in part IV. lat. column, 13th 
line from foot, and top line of 2ad.colnmn, "ueiitral 
■eotnent" should be rmirol irgmnii. 

We DOW come to the metal work and keys, which 
are generally made of German silver or nickel 
eilvBT, wEuch is used in sheet, wire, or tube, and 

gined together by hard soldermg with sitvet. The 
(t flttiiigs we require are rings for the sockets ol 
moDth-piece ood bell ; bnt if tbe instrument is in 'l 
parts, we require two additional rings. Sheet 
metal is usually oumbered by the Birmingham wire 
gauge, and' steel wire by Stnbbs' win gauge ; hut 1 
willtrytogive sizes likewise in porta of an inch. Half 
round wire is generally preferred for makine rin^B 
And as this is cot easily obtained I give the foUowmg 
method. Tske a. piece of soft steeT about 2in. long. 
lin. broad, and Jin. thick, and with a small round 
Sle cut a semicircular Eroore across it |iD. deep and 
I'^iu. wide at top ; the block may then be hardened 
il desired, although this is noldesired. G. S. wire. 
about No, 8 or 7, B.W.G. = i'ia. thick, is then 
beaten into this groove with a rawer heavy hammer, 
the block being securely fixed (ste Fig. S). Tbe 




wire, by thia treatment, becomes hard, and must be 
aoftened by heating red hot and allowing to cool. 
A mandrel is then token the size of the position of 
ting on clarinet, the circumference meaaured by ~ 
■trip of paper, and allowing Jin. for a splice joii 
the wire is cut rather small. The ends are the_ 
tapered, the wire bent up to a circle, a small piece 
of sheet solder inserted, and the joint tied with fine 
iron wire. A solution of borax is applied over the 
joint, which is tben gently heated till moisture is 
gone, and then exposed to the blowpipe and made 
red hot. at which heat the solder flows. It is then 
allowed to partly cool and plunged in a vessel of 
ftCid, made by adding t part ol vitriol to 4 parts 
water. This removeb thehard borax, which sadly 
dsatroyi a file ; it ii then linsed in water, dried, 
rosghlT dreaed with a flie, pot on a, wooden chucic 
in the lathe, turned ap and polished or ornamented 
bymiUorahenT. (See Fig. 9.) 

Bingi must be made the exact size, and before 
pnttjig on are roughened on the Inside with a 
■hmip steal point, a drop ol thick shellac varnish or 
glue ia pot on, and they are then gisntlr driven 
their place with a mallet. "" " 



The follairina ramiu^i 



the joint to its full heat. The soldar and also tho 
metal to be joined most be quite bright clean, and 
untouched by the fingers : a smoky Hsme must nut 
be allowed to touch the joint. Fit the metal parts 
well together! leaving little or nn space for the 
solder, as it runs very thin and will' not All up 
spaces. Tie the various parts to be joined well to- 
gether, andif all these pomts are attended to failure 

For the borax solution, I shake up ground borax 
and a small quantity of water in an ounoe bottle 
and apply with a small brush. 

Sterling silver it the best solder, as it ia not so 
brittle as silver solder, and this is important, as keys 
have often to be bent and twisted to suit their 
places. When two joints are close together both 
should be soldered at one beat ; when this is im- 
possible, the &rst is soldered with silver aud tbe 
second with fusible silver solder —tnsible solder 
is 2 ports siller and 1 part brass wie, or -5 potts 
silver and 1 part zinc. For sheet solder, I tske a 
small silver coin and roll it out si thin as writing 
paper ; it can then he easily cut with orJinsry 




Fig. 13 is a general watch screw used for fastening 
Bat steel springs. usuoUy ^io. long. Figs, 14, IS, 
lij, are all special musical inat. screws; 14 is }in. 
long : IS and 16 are about lU B.W.O., and vary 
from Jin. to IJia. long. 

Small O.S tubing is also required (or the joint* 
of keys, tie. It may be made by drawing ttnps o( 
metal through a number of taper holes in a steel 
plate, the seam being afterwards soldered: bnt ai 
solid drawn tube is sold in Birmicgbam it ia best t« 
bay, and the size can be reduced by drawing, or 
widened by boring out. It mnat fit nicely on 
screws 15 and 16, ood on the steel rods when re- 
quired. Steel rods.— Theee I usually get from old 
umbrella frames, cleaning off the vannah with 
emery doth ; they are useful for making drilla aiLd 
special screws like Fig. 16, &c. Pillars are re- 
quired of various sizes, in height from A in. to lin., 
eidusive of screw (see Figs. 21, 22) : tbeae can also 
be tought, BO I need not detail their manufaetuie. 
Cum for keys are of various sizes, and cannot be 



difficult 

look neat, requiring great sk"' 

to solder iu correct position and finish nicely. Fig. 
20 is mostly used as a tiuger key, of which we have 
one on the clirioet (see Fig. J, No, IT), covering 
the back bale ; oil the rest are like Fig. 19, which 
has many poiuts in its favour, and holds the F^^ 
better than in Fig 17. By referring to table in Part 
1, tbe sizes outside ore given for each one required, 
and as the metal is uiuoUy o mill thick the sizes of 
inside will be I mill less. Five sizes in aU are re- 
quired ; tbvyore made from sheet G.S., about 22 
B.W.O. = 028111. thick, aud are produced by 

nth Jan., 1881. Tolcuilta, 

WOBK SONS BT A MAN IN WAXEINa. 

[222gg.]— I ui not aware if this subject has avar 
'BO noticed in the valuable pages of the ''£. M." 
'e ore well awore thot a man does a certain 
nount of work in running a mile rapidly, and 
iihanstioD. But what is the aotiul amount 



scissoie. For wire solder, I buy some silver 
about 22, B.W.G., and draw it down to the ._.. 
required, generally from 22 to 23, soflening it by 
heating and coolmg when it beoomea hard. A 
gas blowpipe with foot bellows ii usually emplo]|ed 
for this work ; but for omoteun the spirit blowpipe 
ia cheaper, cleaner, and eaaierto manage. It may 
be easily made thus (see Fig. 10) :— A is a tin can 
with Sat top and bottom, about Sjin. diameter and 
Slin.bigh, air tight, with three openings at thetop^ 



FinsK 13 14. /.;. 

f T f a=^ 



Fuis.n. IS. IS 




Mi;.i?i ■.-,: 



viz., B, C, D. B is closed by a cork and is used 
for filling it half full with methylated finish or 
spirit ; C IS closed by a cork, through which passes a 
brass tube i^in. diameter, on the end of which is 
an ordinary blowpipe nozzle ; D ia a brass tube 
,',in. and Im. high outside of the vessel, with along 
wick going to the bottom of the interior of A, and 
is used as a small lamp to keep the jet C heated 
and lighted. £ is sn ordinary spirit lam^ to boQ 
the veesel A, I think the action will be plam with- 
deecription. the sizfl of jet being regulated by 
__ Qame of lampE, Key shanks are made of flat- 
tened wire. Thisis done bypassing round wire of 6, 
B.W.Q. - -22 of an inch through rollers, or best- 
ing it on an anvil to aomathmg like the section 
shown at Fig, 11. Fig. 8A shows aeotiDn of 
half-ronnd win used to Mtaka rings. Sorews on 
made of ate«l, and as they oan be bought it doea 



good wolker stretches a fair equilateral at each 
step: taking the length of the legs at 3ft , the 
body is thrown forward a yard at a time, the right 
or left leg passing a distance of 6ft. between each 
lift and tall. Supposing a man to walk with all 
limbs perfectly ngid, the legs would go through a 
series of equibterals of 3ft. base. At each stretch 
of tbe legs the distance from their centre to tha 
ground would be 2'6ft. ; and as each leg passed the 
other the body would be at its full height, and tha 
distance from the centre of the legs to the ground 
3ft. Hereby a series of rises and falls, each equal 
to Ift.. would be incuned, the distance betwsen 
each tall being 1 yard, 

I need hardly soy that a graceful pedestrian 
! obviates some port at this rise and tail by such a 
u^e of the llmM as causes the impulse to be taken 
by the muscles, and borne as strain. Still, the 



nits of work in the some time as a {-hone engine 
■ould perform 93,000. 
A skufnl wotker austainins 5 milea per boui tot 

weigh 
Qnemaey Oa-r«. 



Pumpinr br "Buotlon."— A corraspondant 
teeeutly writing to the American Stac/nnui mf»:— 
"In all Iheorv, and in my praclica, I havabewk led 

to believe tha't it was impossible to raise iratar by 
suction over 28tt. or 30ft., and that it vrae not 
goodpractice to parapit o»er25ft. But my atten- 
Souwas called to tha fact, that at a caitain 
establishment in this city they were pumping water 
by suction 27ft , and having considerable curiosity, 
I called to investigate. The engineer stated as a 
fact that they were pumping water by suction 37ft., 
■' ' ■ from the SD-^ ' "'■ .— •~«i..—«™- 



^ ... _ id elbow. From this 

el£aw, a stand-pipe oVthe same diameter of the 
suction-pipe extends to the same height and is 
coveredwitha cop. There is a check-valve at the 
bottom end of tha suction-pipe. The explanation 
is:— Fill both pipes with water, tben screw 
the cap airtigld on the top of what I 
should call tha stand-pipe, Itie action of the pump 
wMauokthawateroni of the stand-pipe and form 
a vacuum in it that will sustain the water in tha 
en etion-pipe, so that the pump will lift the water 
tba 3Ttt. inthoutani 4zci,'>&«,. 
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■Xy^Ji TO aUBRIES 



f'an. I Jo uoc knov whether | 
hLi c^wn mjke or puichued 






*'J. 



■■U^Jtr in tho Kouth.-l b«K :.• ■ 

■■. ..f 'iianlM ^. tho i-'rwjp.-nX-::;* , 

— " "■J"«"rBiI the »liiivi> 'niTy. I la^jf':' . 

^ *f,:.-. -.t mr ffillnw-rwi.ier<, ttit ths : 

- 1-K ■ ■;(. '»-Il.."Vul. XXXVUI.. Xi. , 

.^e 'jj twin mon» g>»l to mr (ri^cd ■ 

— -• '-'-: .'vneiliea Lc hoj tfTvr umiI. — < 

— XniravolltaiiBiilldlDsAct^tr.a.' ' 

= i^ii-i -ii: in uuwer to thii qiierv will ii.:t '. 
' ^~J~ ■J* %; "Horloget" nair, m coiue- 
^ - Xff i ^sa<^.. If all the fomulitus n- 
'-- ~ JK . .i die Act have heeii c»med out. 
~i" - J -vsn i>. acconling to Ijection 0^. 
iepp.perty in thepartf-wall.till 
' — ''1 by the adjoining onuer, 
in an injunction toptuvent 
! Till brtora auch ahare is paid. 
ffT ■ ui-iijd r»*d carefullv tho Tarioiu 
: fMrsLU -> d{ the Act,— Di'nos. 



', in =ir ?pini;n. eithei U 






t enrr strolie, and 'djea 

"iTat h«^.ltrok^''^My 
, and worka in splendid 
aj of the amall moton 
! thing! attached to 
I'inie to the purehaaer. 






'_::-''). — SoKp CuttluK nnd StampliiB 
T ^ —Z. U'~H K-'OW >Ut;ht tdp:i of Imvinii read 
tta ■3X~ ^ 'ite -^Ti" it wM Mked ; but ai 1 paia 
1' *'■•'• '- '=. "tu.'nly tB{dy Iniaincollectioii. 
la.;::;; vDbinu i ^>>:>.'k o( muii and decided UTyin 

jBux*^ * "Xi "U^ 34Ud thruogU a pi(*cv of woimI ab^ut 
31. w.-: -v .lu. TjiA-k. Ii<t Ihti nniutt 0( them (irr,- 
Mi .k>. 1. ;i.i tud ttandiuic till- ftaititn fuirly on 
aa (. ;-.'a . ?iuh> KTibt' th« nuu)! ut uaHi rr>rii'T : 

*-. . icsi;-.-". li". -^ •.Jf h.-iiidli-*, til Brt.inl i.nr:b)iB'! 



tu JutetiDiuH ita exact m 



^, . .■.^.'..,1 v>.-« Hl«l faabxinl b- 












them thar irt very tr-abl. 

I h^iTe J ihiM nuu-pjwer gas engine that I hsre hod 
i^;i;i!int'.y» diking fot lix months (daya) ; itiatiry 
rinip;* in cotatruction. with plen^ of mwti. 
Thd^n^ewbrk? my at«ailily. at a coat oi about 
tw:- •hilliz^i u:d nineHQcc per week ioi gaa—gj! 
it '••. i-rr ;, ■■■> ft. ;Tlii» ia the outiide eitiraate of 
coit. I a'^metimea work my cnjriue from ^ 
o'clock in the nximing until nine in the evening 
with'; ■!'. tt« alighteat tnjuble oc inconvenieiiFP. ao it 
will U rt-.-r. I ijiTe i; plenty to do. During the aix 
■noLtha I tavi; bid it I hare only uaed cue gallon ; 
of oil. which i.4 itn item of great intereit compared \ 
with whul aome ennnta use. "Hy engine ia one of i 
. T. B. Bark-.-r'a, u-i adfcrtiaai in thia paper, although 
i roy intention in writing thia in not as an adTertiie- I 
tneiiE : ntitt'^i :im I an agent, or in any way con- 
I ne':t>~l with Ihit firm. I metely gite infonuiti^n 
that haa bifflii a'k^d for, which I am T«ry pleuaed 
to be able to -V,. and aball be e<iually pleated to 
ah'.w any 'pf ■■oun" my engine at work if ttsy 
(till ciir iij'jii — I:. !:t.utO£d. CnTen- atceel. 
Coventry. 

'.■|.i;;i'j.]— Sulplinrte Acid ;tr.ft.)— The rule 
KiuiAiifiA only ){ivea correct naulta when no 
ulbtrntioii in vol>ini>: ••'xaxa on mixing, and this ia 
i,r,t th.; '■1-1 with HjSO, and H,0. Thorpe ia 

Hilt.- Wa. JoiiJJ (iiiKT, Klswick Science School. 
;.'..;i:ii|.] Obemlcal (CT.a.)— I do not think thia 

111 \m iViiv aX luuat. not bv any muuiiiably prac- 

.ud iiinth'«l.— Wm. J&JI.v <iw;Y, Kbwick Science 

I'lmoJ. 

i.tiftnilu 
H. i». \: 

\hHh:\.\ C. B. Bnrin««.~N'cither T'i uor 7s 
an II..W Ai- tlf ■ work the; <i.uld iffevioua to being 
alli'lH'l. .\''..lll i", li-rhnpa, hardly so bad, but. 
.-(.-n at th-j( iH'hl, tlijii daw wiM naver aogoodaa 
Jli U, 117 l..t. Ai n mil., th(^7 do not nlcam as well 
aa roriii'Tly, lUxl l)ii< vulvea are iiijudicianaly cet 
f'T tlin • lifH "t work tlii-y have todu. Benidea this, 
a iii<«t wxiim i>r nnUol-aiiRU lire the new injectcn 
iii^l IbroLUii *»lve« tli« formur do not lift the 
n-l^r |«-|-rly, lui'l tlw Ul Jr are not to be r:lied 
11I...II. Tlir >ith"r iinginuii ao alU^-d are S4, lUi, 
nikInIw-, I litli-ivi-. 113. With re^rd to the sue 
„ltl,....vlin.^rn, ll*r run about 17iu. Iwillnow 
MTi liw woi'U about Din "(enewala." Itieae 
iiiM-iiii-ii liu*i< iH-iiit ninniniF tliD limited mails again. 
I„,t' ..>*i«li'<l l>y n" digbt-footur. 420 cUaa are 

, „Jy „iF,.r •niL of th" iiboia, as tlioyarecon- 

riiiiiiiHr lii'iikiiir down. It inunt have atruck 

HHV : ).•>» iiiwnLI'Hl tWFHi ciigineB aro to 

,1 111.' ttin S-f..p.t.ir, with Its soft, easy, 

,„„„]„, |,„„t, and ' Iu'longing to the 42u 

>,,,■ iv iiiHK ui> Imhiiid her viDltting u con- 

,Hir •IT... IJd .liiH", ultUoujjh rGbunt for 

i...-ii|/i.. li.iK.p'. .ii-" -t.ll l"^"" suited for (list 

I, ,„;, iiiHti ij.iiii; '.tliiT i-Iiuiai!s of 'j-(oot goods— 

II.- \.i.i l'''i. '.i'., '.'t".!!!!!! nil cta«wi,wbwhhave 

.!1mi itioi.. nnliifni'ti-iii 11 lUK Ki.i.iU tliiii". The 

I'.w lii-i'l" ' t'loi'l"! K""d'<"»t!"w^^>"lt>'}'^'''"*^ 
,i,..|i., .-III.. : gi»i"K l!n»t«i6afactiou, 

,,„| I mill. inl.iii.J rhiil twntT nii.n-ofthcsame 

, 1„«. h.n- li-"M ii«-""ll,¥ i.nli'n-d.—KAiKI KoLi/ix. 

i.'lhl 1 lli.llnr Tpii»>lilti<a.--I tbiiikfulliD- 

1,11 II..III.HII1 Ii-' liiiiiiil IN Nii-l»iL.Mii"ik, whichii 

L„, ., ,.,l„.ih-.l in (li.-«- ih.«..».--T. M. 

i.,'li>.i I llnll. Wiirltliiv off Fulley.— S«iang 
.. . .1.11.......... .,r 1 Hull llii'i'K i.H <iu the above 

liiwtiida anaweiiuy 

. aiibj.'cl. We have u 

I iK'lt (layeiaOl rubber 

rill* lirlt ia uiOTcd on 

■•ulli-vH thtoe or four 

inikllullsiwud. Tbe 

.r th« liult iicatest 

ui'li mure tlian the 

I lim wuiti )•) a certain 

- l.)OSi' pulley, 



^ that aide thit the belt waa thi;keat. thit i. 
fnction raids the .tr«p-.;Tride almost led hoL . 
aUi got asaina*. the "Jpper room HorT and k: a-: 
fire which gave de and otbera no little triobli •„ 
tiut o-j:. After itia, I toot the belt off and tool I 
itio-ani. when it tiaveUed the contraiTiraT: ■- ■ 
a few throwings on and off aoon got it UI i.. 
anin. 1 might aavthat the poUevs are wellmaik 1 
but Tery n4ir 2at.' I think the above — T — ' 
bevond do-jbt that a belt will travel t 
tightttt side, which i* equiratenc to ---—, . 
lonidi that piM where the ibatt* v* futbM 
apart or up-hilL—Esi-EttEB- Dewabniy. 1 

-«-!::.■ -Sboep'a To«tli.— I think it is si^ 1 
tartar. *r' a icale caused by the action of and fi 
the enamel of the teeth.— F*HJtEE - 

oil?:. — TalephonB.— " J. C." will Gnlvbl 
he wants 'in many back nninben. For mrins. 
Xoa. '.-ii, b'JS. iVi.-T. M. 

[ili&O.'- Weight of Pump V»1*m.-I4m 
an anawtr to thia querv might be f mod m It, 
Dariea'aarticlefonPliunUiig.— F. SI. 

'524?!, — I.«B»1.— If yoa can proTe that U m 
ordered, aa you lay, deliver it. If iT ii nfuel. 
■ununon for the v^ue : but tie sure that yon kan 
prw.f of the order, which ihould alwayi be 3 
writing. — Lixi; o' is' Law. 

i52.'ii>l.'— IiSKi^- — ^ou. aa tlie leaaehold^r. &:£ 
pay. For inatauce. A. had a houa 



built at the hvk. TD* 
ititholder charged £.i a yaar each groond itit 
Thich he pni into his pocket, tbe land^tavii^ ^■ 

nouilv been 1st at ti an acre. Such, hownw.ii 
die Lasutiful aimplicity of the law. that whilt ib 
freeholder made all that heap of money, wiftoi: 
..iihiT toiling or apinning. the leaaeholder A. iialK 



■iijiii, 






pay f Pr the pavin(., j . — 

iiut also for the 30i|ft- alou^de hi* gudm 
led lo the new houses. He think* that some R- 
lorm ii needed, though he nya ha would nt* aai 
if he wen about to reoeire any benefit from lis 

Sviug. which he did not irmnt* or fnnn the w* 
uaea erected at the back, which he would nlktr 
be without.— LiXE o IB* LaW- 

r.Viols. — Water - WIimL — Mv tiacfc » 
-Sloormin" and "R. J. L."' (p. 3S3). I nnt 
the To h.p. for a slow steady motion. 1 amitt 
well atit^ what it ia until mf model is MKllO- 
-"s permimon. I mil gnt tim 

, ._ turbine give a ^mti 

than a, ' ' half -hreutcr ' 
water being the same r- 

' 5 2-ViO.^— Shutter for PhototrapUc Laoa.— 
I liave seen two eiceCent shalten. on* working at 
the bict of the lens, and one in front : the farmer, 
with a bcUowa whiidi opens anl ihati by pieenng 
a amall indiarubber ball, and allew^ the opeiatot 
10 give anv desired eiposnn. The lattM w»i 
(hown me 'by Mr. Wiege, of Beroera-stieet, sbJ 
.a a di*c in front of the lens woridng with a tprisf 
ind trigger, and will give — ■ - 

■Jie 5(<Mh part of a minut 



He showed me ^otM 



1 liid 



I. Coating ia & 



!■ wli 



.-.IK-. 









I liansom cab tuniiug a sharp . 

' pluming itaelt : one of the featfai 
lir, came out perfectly sharp. — I 

[o^.V:-;.;- HarmonlBin.—I think - FlitCM" 
would do well to consider the le^v given by G. 
frjct to his previoua query, for it u'obTioos thatil 
is desirable only lo convey lo the windcbeat te 
wind obtained iV the f eeden. Sir feeder* aic «cb 
ISin. bv 1-1. and I made ten lin. tolea ovfr eafii ^f 
tht; wind trunk*, and have since made the apritmts 
in the valvB-b^iard to the tizea given by Ij. Fr]^. 
I am unubte to answer vour query a* to the ncslie- 
meutibut if vou can obtain a copy of So. IW. 
Vol. v.. I think you will find all ths mfoimaliaDca 
that point you can reijuir;. — Phoso. 

[J29-J3.]— Hannonlnm. — Five holei ol 1*A- 
diumeter give a total area of leaa than Sin., or. to 
tbe two wmd trunks IT'oin. Thia ia my diAuHj- 
Leaving out the oeleate -vaire. tbe urea A the nini 
given on p. 24; amounts to 38in., ao that whic tk* 
two rows. loft, and Sft., are being plajed, Umi 
is actually only haU thd area for the wind to CMH 
thiQugL iroio the bellows that there is forittOgO 
to the reeda. 1 think the dimeiuiona of the valna 
on p. -ii ate too much, conaidarably. Perhaps Xr. 
Fryer will kindly aay if ha evei law a harmoDisEl 
with such Lirge valves, and if lo, how the eacapC' 
meuta were fixed.— FlicoeS. 

[hi:','r- — Orvanatt«. — Slnch obliB^ k> 
■■ A. S. L: " and Mr. Fryer. Ia it not aoj&^t t« 
the latter that I am aoquaiutddirith. I think, aU the 
published liati of miudc, ootmlj tor (Mganettea, bat 

1 II iiisl nlalliil aim am Miiil'iin iiiiaiisIM 

werebom': I want to cat mnaic loc mnaUit pot- 
siUe— oiigiaal muie. and (ball be otUffed fw O* 
iuformatian how to set oat ttie paiteatianl. I 
will wait paticittiT tor tha proniiad inateBctioa*-— 
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[6-25S3,l— Oo DemBDd.— To ■■C." — Thanlt* 
very mndi : but 1 have the notes already signed. 
I iruit to know how long thej are (toad Becuiity, 
whkh I do not gather from foui reply. — R. 

1^2607.1 — Boftp. — II woqM appear, from 
"Philo's dcKription of hit plant, than he ia in 
HnaesstOQ of a still without a permit from tha 
cidH. As this inToWei b pcDBlty, in addition to, 
the costly waste of firing, it will perhaps be as well 
jor him to disregard the Rtatemecta of those who 
decry cement— i.e., noa 'conducting coTerin^. For 
the boileT, ose one of those advertised m this 
pftpca; (or the pipes, if undec cover, a good lap. 
nng of straw bands will be tlie cheapest; and for 
the soap-pan, Oiu. l>rickwork,tf itcoubeananged. 
It ii ponble, however, that in addition to the 
ooadansation going on, his boiler, being a small 
one, primes; and it be cannot avoid this by careful 
Sriug, ha should ttave a strong iron Iroi placed near 
pan, with a Htfom trap at the bottom ; by fitting 
tail Btaam main to it (the box) he would get rid of 
both condensed and priming water : but if be is 

"■"■ ig pale soap onW, and ' ' 

'-'"--Biidofthi 



Im ai copper baa been dcposifod on the article, 
hen remove it from the alkaline batb to the ordi- 
iry electrotvping solution, and put on as thick a 
>at as may be desired in this solution. Be sure to 
use the articles well whilst transferring them from 
le solution to another, and lose no time in tbe 
roceos. A useful alkaline solution of copper, to 
i worked cold, con be made by adding ammonia 
irbonate, or hqnor -'- '- - --'-■•--- -' 



appears : then add cyanide of potaSE 
' " ' >ti] all the blue tint disoppears, when the 
vill have the appearance of old ale. This 
should stand exposed to the air for a few days to 
get rid of excesi of ammonia before working 



can openi 



It at the en 



EiQgeinstrsnstli" 
. . jf caustic soda. There is, how- 
ever, such a remarkable amount of amateur's 
ifnorance (no ofFcnco meant) about the queries 
tnat have appeared of late re soap and its mana> 
facture, thall hardly know how to advise. How- 
ever, if " Philo" is in the vicinity of a lorga works 
he will find a email aoapcrj about as ready a means 
of dropping money as is at all necessary in tliis 
age, when it is not so easily picked up as in the 
Rood old times ; in truth, I Uimk no baainese has 
been so ctose-run in the matter of profit as the 
Boap trade— not a mere temporal' depression, but 
chronic, without the slightpst chance of a turn, 
and this not otily at borne, but in the oloulcs 
also. So if those who require advice will 
give some slight indicatioo of the locality their 
works are in. the county or country (if abroad). 
I will have pleasure in giving any information I 
poBseas. After this long preamble we will reliun 
to business. Modem soapenpg ore fitted up without 
any exterior -fired pons : and a proper coil or jacket 
will boil any amount of soap, if proportionate to 
the size of jnn. Inasmuch oa the head is boiled 
oat and in of curd mottIe<l by no other means in 
one of tbe largest London soaperiea, " Plulo " 
may depend upon it that his failure in the use of a 
coil must arise from small size and'weak steam. 
As for not being able to melt tallow with one, why, 
Burely, he must mean render. Why, even stoarine 
doeenot require any great heat for its liquefactioa : 
and what chance modem. high-i>t«ssure grown, 
greasy tallow can have against "^ ' ' 



natural enough. Now, if '' Philo " will cover his 
boiler and steam pipes, and use steam at, say, 20Ib. 
presanre. he will not find ony need for a d^ coil in 
the making of pale or ether close soaps. Of course, 
his strong leys ore not less than Iti per cent. 
Twoddell cold, if made at his works. If he uses 
caustic he con go as high as 20 per cent. ; but tbe 
soap is no better for tbe eKCosnve gmiuing some 
boifera give it. How is he going to get strength 
into soap when it bos been cu^edmto peas almost 1' 
So long OS he gets a lair break in it he can depend 
upon getting all his eicess of strength away, and 
a much greater amount of dirt and colour in his 
leva than vrill come away if he boils hia soap hard. 
The mottling of curd mottle is proof enough of this 
^— IS the mottle is onlv dirt held up by the 



it overlooked shall have full attention it full 
details are given with query.— Losnow Stohe. 

[62620.] — PyTotBohny.—'Tj^rotechuy; or a 
Familiar System of HecreaKve I'ireworks," by G, 
W. Mortimer, published by J. g. Hodson, ii, 
Portugal-street, Lincoln's- Inn : and "The Art o( 
Pyrotechnv," price 2s, 6d., published at the 
Ila^ar office, S2, Wellington -street, Strand.- J"' 
A. B. Beshett. 

[63tt;J2.]— Ob« PiroB.— I have hodeiperienoa 
user of these for some yoan. Asbestos and pumice 
stone both smell, besides being, I suspect, 
healthy, as liable to condense noxious gaaes. ] 
clay "foel" and a single fireclay ' — — 

'""'- '"" '-~, giving obsoiul 

„ fire. The chin 

10 open.— Satisfied at Last. 
[52643.]— Copper Depaaltion. — Iron articles, 
' destined to receive on adherent coat of copper, 
should be first immersed and soaked in a pickle 
composed of sulphuric acid and water equal ports, 
to which has beeu added of muriatic and nitric 
acids one-twentieth each of the bulk of sul 
)!oyed. When all rust and dirt bay 






well in clean water, and hang at once in an alk 
solution of copper, exposed to the strong current 
from a dynamo-electric machine until a com~' ' 



"Maoh 



Jlution . — G ALViKOPliBI. 

[5-2&19.]— VarlcoaeVBln.— "H." 

lOre elTectual than onlinaty surgical uih.smujji^, ~». 

..luch cheaper than ordinary elastic stocking, is 

Csniarch's bandage, a surgical elastic bandage.'' 

"s uso ie thus described m " Dniifa Surgery,'' p. 

!, of the 11th edition:— '-It is especially useful 

amputations, excisions, and operations on bone. 

f completely emptyiug the veina as well as the 

teries and capillMies, of blood . . ." If a -'Poor 

ifferer " asks for, and gets the thing, he won't ha 

troubled with varicose veins very long, nor with a 

" J either, for that matter. Supposing he uses it, 

iDgrene would set in and the leg rot off. What 

_e correspondent means is a Martin's pure rubber 

bandage. The best width is about Ztin., and about 

3 yards long. They can be had (or about 4s, 6d., 

of any respectable chemist and druggist. There 

ither makes, perhapi, nearly as gooif ; but a pure 

rubber bandage is what is wanted. They have 

been found of immeuBO service in tiresome cases of 

chronic eciema, as well as for varicose veins. A 

caution as to their use and mode of application : — 

Put UiB landago on before putting the foot to tbe 

rround in the morning. Begin to wind on care- 

ully, holding the roUed-up bandage well in hand. 

md not letting out mve than three or four inches 

it a time. Let the pressure be just comfortable, 

md no more. Persuade a surgeon to show how to 

apply it, if one will kindly do so. In any eaae, a 

deal of practice and persovenince is required to do 

the job neatly : which means comfort. Do not. on 

account, go to bed with the bandage on. and 

h it carefully each evening in soap aud water, 
jre one for months, under the advice of a Lon- 
surgeon of eminence, and derived great com- 
f^-^ its use : in (act, it enabled me la keep a 
andaleg— both of whioh would have been 



It tor i 



-H.l 



'B'Ukely t< 



— pole of the battery will bo about 1 volt. Now 
place this same wire m the circuit of, say, 2,000 cells, 
close to the + pole of the battery, and with auchrt 
resistances besides as will send I hmp^re cuirei 
through, Wehaveheretbe samocunentasheforei 
all respects, and there will be the same fall of poten- 
tial of I volt between the ends of our wire. But 
between its middio and the — pole of tbe source there 
njay be2 or 3,000 volts difference of potential, and " 
would be dangerous to touch. Sut this, again, ii 
duo to no difference in the current, if rurrml, but 
to the sum of all the forces and resistonoes in the 
whole circuil: in ■ 
with which (he ji 
rent have nothiij to do. We 
odd to the Quiober of units than 
fact, I aee to-day that Sir W. Thomson ha* Just 
proposed one, "tnho." — Biova. 

[6265^- Bxpauaion Valve.— This term ha« 
such a Ada meaning, aud includes such different i 
varieties of valves, (hat it would, perhaps, have \ 
been better if the querist had stated deflnitaty what 
kind of expansion valve ho wishes to have informa- 
tion on. Hcwever, let ns suppose that tbe query 
refer) to what is generally called the back slide ei- 
Pfmsion or cut-ofY valve, which is in more general 
use than any other. The kind we will now consider 
has right and left-hand screws on the expansion 
valve spindle, for the purpose of adjnstuiK the 
valves to cut off at any desired point, whi<£ may 
be dona either by a hand -wheel, or coupled throDgb 
B train of gear wheels with the Bovemor. AnotMt 
form of automatic expansion valve is controlled by 
the governor raising or lowering a slot link, and BO 
shortening or lengthening the travel of the vvlvu. 



poiiaion is not mode adjustable without alterlnKtlM 
position or throw of the eccentric. We will not 
consider this kind of expansion arrangement. Our 
supposed engine is of the horizonUl type, '*' 
stroke of piston, with slide-valves at each ei 
cyhuder. and lie cut-off adjustable from, say, 
twelve stroke to j stroke. The ecrewa on eipansvHi 
valve spindle, though made to different diameton, 
most havo the some pitch, and be mode long enough 
to allow of tbe cut-off being altered to the eitoot 
named. Set the main valves lirst, giving the re- 
quired amount of Jead : then put the crank on 
dead-centre (say, with piston at bock end of 
cylinder) ; take a wood lath, put one end againct 
fiout cylinder cover, and meaaure or 'mark on tlte 
lath the inner edge of crosshead. Now get flie 
labourer to turutheen^e forward slowly, until the 
piston bos moved ftm.. which is one-twelfth of 
stroke ; put in the eipaasion valves and couple up 
tu the eccentric. The spindle should now be 




drawthalinea ailaai he, the intersection at; is 
lentre of gravity. Erect perpendicular ?/, 

.. ,,^ /. _ J- "1'^ X 10 _ ,.e (-„_ 



[52Sa3.]— Blectrio Onrrent.-" An tores," p. 
435, has not got the matter .luito right. He BtOl 
seems to fancy there is some difference in the cur- 
rents themselves. This is not so ; the difference is 
due to other elements, and real comprehcnaiou 
requires us to keep each idea distinct. "Bensity 
of a current.'' to which I referred, is not a proprty 
of the current, but of the conductor in which it 
passes. I will give the most striking illustration I 
liaow of. Take a foot of stout iron wire and file it 
away in two long cones, till it is a thin wire in the 
middle. Kow pass a. current. This is exactly alike 
aud equal at all parts, yet the middle of the wire 
will be raised by it to a white heat, while the ends 
are cool. This is not due to any difference in the 
current, but to the greater rapidity of the molecular 
motions involved, fccause eoectod in fewer niolo- 
cules. Current is aimply the number of such 
motions at each instant in each section of the eoJi- 

rent." Tatea wireot J ohm resistauOH, plaoB it m 
a circuit of a large single cell, setting up 1 ampi'ce 
of current. The difference of potentisili between 
the two ends of the wir« is 1 volt. The difference 
of potential between the middle el the wii« and the 



moved round untU both tho eraansion valves an 
at equal distances from the ends of the screws on 
valve spindle, leaving, aay, two or three thread* to 
spore. Now move the cicentric forward until tha 
back exponsien valve covers the steam port in the 
main valve. Secure tho eicentric temporarilj, 
and move the engine round to the other centre, and 
repeat the prooese at that end. As a general rule, 
you will find tbe expansion excentric to be from 
I30~ to 160' in advance of the main valve eicantric. 
Now, having set the expansion valves for one- 
twelfth cut-off, if tho screws have been oonecUy 
cut on the expansion valve spindle, turn the bond- 
wheel on the outer end of same spindle untQ the 
index points to any other later cut-off, and teat 
__,_ __j — L. ._ gnj all conoot forthat 

=.^1^ .»..,.. .^.^ jw- a little diilioulS^at 

first : but it vnll come all right by-and-by. The 
advantages o' expansian valvee in an engine are 
very great. To state it shortly, they aoable an 
engine to use up tbe steam to the greatest advant- , 
ge; and it an engine with a given preBSure of 
beam in the boiler can do a certain amoont of 
rork. any variation of that pressure can be easi^ 

j"t'-ri4 of tlirri'.tliiijT i^r '' win?. drji Wing " the 
,;eam. There are other ouvoutogo., too. which a 
little experienoe with the expansion valves will 
show you— all of them, however, valuable. U I 
have not explained the cloas of expansion voItb* 
with whidi yoD an acquainted, state what oloM 



again, and you ought to find al 
point of cut-off. B you have n 
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HiffV HiH, mill I f%||l /|f» rfi7 »i«At •/, ir^MA * 
r«-il t<4iiii|i IIMUM Vfif'i:. 

ktiiiUy iii«liii fhi»i fiiMi r/iiil-i/* /.> .'v/y '.'. -.: 
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--:^ J* _ 
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■ tllillV 

i« 4.1 1, mill Ifif t|« lifiMir fh«; /'<«.•: ' r» •,.- --.; 
Ii* i«Mi||Mi Hill i,f n »,v,k, ,*t f,.//. • r>», .^- ' 
I'lHHi. mill |iiit IfiM fiiith ill l/^: '/>.*-.• rv.>-T - : 

IH«H 

i v.NUi ) Hon SpAlUr. ff Mr iU^ :^i 
tliril tliu rr(i|iii Ui«t hiM Uk«Y« .jp T*. ^v.-s r-*..* 
Il»» Imil iHiUni ilf, H/i lilf.ri/:^;, »!,'• .1 ;^ >*^'-^^ 2 

Ihiiik hit will liii tii«i flntMM. W«'^ *•••- •--=• 
UiJ%l It wuiilil tut li Kttt^i wiky fd \lEdj.j .i .• .'. . - 

Ihi iloiin. hiif run xi-f Tlmt # t/^ r-r,. 

«ii«l liiArii. I liiii „ot Iriiow ll^t fTt 

wuiild iniikti A vtitrktkhU nX\uj. l%i.%.. 

U* uiU All oiiiirn /,f aJiviT wit>i 4r. ',-. 
«t«|HHiuilljr if ini.tiij wu nhort.-Vor.T- 

[,V.mi Boft SpAlUr.-lAnt w-^sk i 

NTiMi irivunfor rulfl limzifiK "' i^'''*. "r. •-«.:-* -f 

• • tluono aoiU, utitil mii,^», anrj b^M f-li-iy* ^.*mA 

itx mxi wthaiiwnru i»r." Xopr. m »....•.«: t-ji-j 

know, thv IIiKiric ariif would itatw:*^iAUiU *:ta..« •...- 

gali^*^*n^'i thwimttury, aufl tbf: iiDZtur^'w/.ea prt- 

K>r«Hl wouM Ud nothing. cxc«pt prfAuyH u;c<r* t 
** "fJS . ^'' ^*"' *'"" ^**''» i** X'f t «;£iouj?h to j.r*rjAr% 
it. , *™ iuw\iu|^ rucijK?, which 'apf^us ^ 
• • '\\ orkiOion I{i»rwj>t«/' Lai ti€:«i ex;#'/%e*: ^tr-rril 
tiiuc'<» ui ••outi/* aiid I rtally think it ih Htm 'j.*: 
it *houla Ih» talKKHid altfiKother.— S. liono.vE. 

rr»JtS."»i).]-B,|i,ln^ without Heat.-r;,* li. 
v>lU «'* ^v of brnzinjf coM, with fluoric «il. a:... 
Ac - x» once again ••utumpiiip the iire^," r^-i-ii- 
tated «it«r ita (loath and buriii], Uhm time bv Johb 
le. I niv. Coll., Loudiia. If he has er^r uv^d 
own recipe, or has ev«T in hi« life s^-n axiV 
rui|f dom* with the asftistance f»f flii<>ric arid, 
Jcc. in *>! fii*'ihenu'nrv j:ir, will ho wnd a Aarrip!*-. 
car •uffioitmt proof of thi; fact, to the Ktlitor r If 
t2u3 sample i« on Tiewatthe ofticeof tho MKrifA.v:c. 
I will i»y John Halo, Univ. Coll., London. V, 
f^rx- bri tiv-uWe in wuding it. Th« exhibition oi the 
ipi* will be as pi^od an advertiaerafut t<i the 
jeio as the pre«vntatiou of a seTeu-rrx»mf'd 

' ~ ■ to 

hO 

oim 

ih* subject shall lie added to tlie waBte-paj^r 

■k«c. C^Ece more will jieunyworth* of fluoric 

»^ ^ ^ dviaand at the druggists* sho])9, many 

ac mcr« wui the Britiah workman make hia 

yiz% KT« and lue bad language, and onco more 

11 v< bare numerous correspoudeuta saying they 

^1- s=cd and failed. N.B.— When I was young 

ti f«?Cftai2:. twenty five or thirty years ago, 7 tried, 

■i fa^Lec. bat emitted the ba'd language usually 

*3:T«i'i*i :n tLii pr:ctss. — Thos. Fletcheb. 

"r-rr*!." — Cleaning Gaitera.— Try a weak 
^«.~-:=i:c :'f az:=: : Li.i ani w^ter before washing.— 

]:^*:>-. ] — B*rtclo«zi. — The exh:Si::on was held 
' * M li^sed il^:"it Jui**:. It is 
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7 J. TTXIL as i VYTTTT 

Ti^i ^ :r»iT. 3*: a :■:*: Ijfi. 
rzn iii T.:u5r :.x eticji to 

• — -*• . — \»— -^■— gy. — A ^ .<Mi« »*«iBe x^. Aa 
V. : -.zja^z a :!-. mi*:*^:.: trti^e^- as ^ i:« pcvfOM-i 
::..=.:>»▼■ , T -^ lr«,i:!:ri *-'<^-^*r.^ was tM Nsllt o£ 

/-T-^i.;— Chimney —If "P- H"' arnied to 
thr S:«:r»tarr :f •.':r-J a^i V-KLasical £a aiiiteii 
sx.-rtT. -f Wr*tci=.5T*r C'ta=:Vr*. e:;*? l£kc!r ha 
'. ■ - 'i j*r-*i^ :h.Tr !=a--i*:r:p5 :f a taper read befcr« 
th* * -lietv. wii.i trzzli ffiT* hfa all he wcold 



IftstthediamBterof the 
' Far mr**"***, an engina baa a 
of whidi H Sft, tha 
tto diameter, tlieiefbre tiie 
eqnal to ^I'ft., the distuiee whkk the t^^i 
one zerblation of tte AaiiM^ 
12 pnffa it will havs tiavflU ^% 
aample, that it travels ^f^fL pcf I 
il approzimatelT 26 yards per bmoi 
the speed of engisie it equal to 50 nshiiete 
' — SisacAi. Box. 

'52733.]— Fladln« Speed of Tniii^ 
Webb^B compound enginee have cae 1bv4^' 
erlindsr, ooneequently, then an ta tetkt i 
pB& for eaoh turn at the wheeL Toetiiriib 
seed of a train fimn the ^'paffs" of ihmiri 
x^eed be an inooizeet method. latteflokiln* 
hadi speed, they would be dxSeelttssntfih 
bitter take the number of fames aeonseoirn 
rod eomee to a certain poeitinn ToflndftsMb 
taone a wheel will make per mile dividB UBUfb 

dismetef of the wheel; thus ^ « 2R 

dot an Sft. wheel zerolvee 210 
of eonzse, the eame number per 
train is running at a speed of 60 mfhs B 
~ M.I.M.E. 



/J-T-" i — Ctiicxey.-I tc nc: ksjw of any 
H7zir,'.f i havu..; Af p-.^r>el ii. these pa^^ on chisLnert. 
There w-r^ a frw -.tt^nes ani an»«er« a fewmDDths 



ago. The bei: ai. : ::.]v ro:*! work I ksoi 
chimneys is "b-::.^ran: Factorr Chimcevj 



on 
bv 




U. Wilscn. C.E.. T-iblished h^ CnMby Lockwoo^ 
and Co., vS. '..%!. M . Ir« worth g:Tes a few lines also. 

^YJ724.]— Fisbinir Flies.— The back and neck 
feather.4 of thf poMfn plover are used to make 
*• the golden t.iov'rr hackle"— a good summer fly 
frjf trout. TLirk «hellac Tarnish is the best for 
making the hoa«ls ff ties— merely shellac dissolved 
in spirits of wine.— Fal. 

[/jJ727.^- Quantity of W^ter TJeed per 
Hour.— Thft following rules are from Moles worth's 
Pocket Bo jk :— Multiply the pressure per square 
inch by 2*307, which will give the heed of water in 
feet. The velocity per second must next be found 
by the following rule : SOidt/Head. To find the 

?[uantity, multiply the area of the aperture in sq. 
t. by the velocity per hour, the result will be the 
number of cubic ff*et used jier hour, whidi, multi- 
plied by 0124, will give the quantity in gallons per 
hour. — KowLiVUD Ga8C(»y.vk, Conisbro, Rother- 
ham. 

rr).>7.31.1- Axle of Plate Machine. — Why 
would not metal do r aH "H. H.** himself asks. 
5, -w r^:i>*iei u 'J.-, '.'.'•^■ii.iz •ialierv <:h'jrA of Nine out of ten are mtde of metal, with a fixed 
•5-4i " ---^ — r T-r rTJL.\.r.:z, WA.« lonluet^'l lv and a screw flange to erip the glass. Glass would 
-- - - *- ' . .T- be useless, as it would snap; and ebonite would 

T.i.t wear at the boarings unions cosed in metal. 
Vulcanised fibre would be stronger than ebonite. — 

SlOMA. 

; '^17'S\ .] —Axle of Electrical Plate Xachlne. 
—What makcH you tliink a metal axis wou*t do? 
You are mistakon. anyhow. A brass rod answers 
l»e.*t, fitted with a fixed cap iit ouo side of the plate, 
and a screw to enable the other cap to be screwed 
tight on the other side. Two ]>iet^s of thick cloth 
are ]<Iaced Wtwotiii the oap9 and the glass plate, one 
.u eich side, to prevent bmashiiig the glass by too 



:o2733.] — Viodin* BpMd of Ti 
-' U B. B.*' will find it rather doss vod, 
btats of a looomotiTe accurately, whe&ftfBi 
fnqueat aa 11 or 12aeecoad. Howc«s,iHi 
*^V^'iH"*' ehowB he has been neariyq^ir-tt 
ia, of courae, supposing the lAeeb ds«^ 
Thus the 8ft. wheel wiflTbe 25}ft in dic^HL 
[ Multiplied by 11, givee 276fft.; diribtb^i. 
number of oeats to a rerolnlian, ginifti|i 
second as 69 and a fraetian. AsSltfLpaasi 
' equal 60 mUea per hour, 09ft. in fibs asi bi 
would be 47 nulee per hour, as nssr ai mfk k 
, ** C. R. K.'* quite sure he is not ei^j|n|ttBt 
smile at our expenee ? While oa tha qaatfiari 
, s,eed. peifaape the following tshls asj h < 
: interest, as ahowing what manhsidoMia fttaj 
' of obtaining oeXerity of tnant by natsia 
I means in the IcxxMnotiYe engpne, is e m pM JM 
. with the rapid motixm of tiie sir,tkspRig!ma 
I power of hu fHmid the horw, siki kii osifoo. 
leeble, unaided efforts in walking:— 

Miles per Hooi^ ] 

CO Speed of wind in hcmosm. bb 
of very fmMt ezprem tnias .. S 

Hurricane ^'t 

Running time of ezneM tnisi ^ 

Horse'a gallop ; brisk gdi...- ^ 

Qale ; f aat trotting hont. 2! 

Speed of a good txofitBvbne.. 14f, 
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30 
25 
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Wind hardly perosptible 

* It has been atated as the venltof wsUfK- 
perimente, that the least nrhi"^^ >■' *** 
pace for adult males is ^ mki pv ^^"^ 

[5*2734.] -^Pa.per Tabea.~Ciit4ai<'"^S 
cartridge paper, the same width ina*wj y™ 
the tubes to oe .long, and about s jv^Bf*^'* 
cover theui eyenly with strostf fi^ cfls t si nsj 
glue, and then wind tightly ronmc^ii'Bscivooa 
turned to tho requiz^ length sai m*^'' ^^^' 
. -, ^, . - . , side of tube, takiuR care to hsvstte iiitffl^OK 

cjp n-.'^*t uot W screwed on t.»o tight.-K. .\. H. ^„ Let get qiite dry, and Itoeitncl ejWsr 

by tapping one end with a Tisnaw ""^ niix 
L^niv. Coll., London. 

[52735.]— Ooloiured Pencila.— Tbs eokMnsg 
matter consists of mineral red chalk in tksaasoMe, 
cut into slipa with a aaw, and in ths otter of loUk 
Prussian blue with whiting.— JoHsr Hub, Csir. 
Coll., London. 

■.VJ737.]— Steam Boilar.— Your quRV ii ^ 
vaguely worded. Oi ve dimenaioBS of a bouse, dsa 
of work you want it to do, and pfessu* yes ™ 
i: to ojrTT : I will then answer yoa foUy- P*j? 
e^-euded boilers are ffreat fuel wasMS. ewPS*^ 
w::h Che Comiah and £anoashire types.— J- F- "' 

^" ::>7.' — steam BoUer. — The eg»* ; j 
X '..erf an certainly the aafest and moss oaue 
wb^;i tfv^HTthing ia taken into usiailiiTSTinn E** 
lu 9^' small a boiler aa 3ft. diam. it 014^ to te 
:::h^r stKn^rthened by stays or iiIk: bat 
uo: t..:^: taat a boiler irai fiat — ' 
<r/tvf *.5 liable to bulge ovt^ 
t;.r;-. *: the centre —that is. to 

*jj'.x'. ThMe who have giiwe 

r.' :b^ subject state timi me fist 
'.%z Wil tT* ou|^t to be in 



—Axle of Slectrical Plate Xachine. 

IS uMially ivnstnictod of metal. Three - 

i-i iuch ;s ample diameter. Two metal 

.1 whi.'h can be screw «1 down apiiust 

i:*:. :s t:.o ;»i»ual way of fastening the , 

.ixltf. .; '.;:t4»» warm ele^'lrio.i! oement ■ 

>: b'.^i ^rx» son* wine up Tr.e metal 

« : ■-:: iu tiK^v.ite f,;!^' if dositvd ; but 

T^ :*•:::;• :* v«'rv sluht. 5^U\h a 
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_;^'[62T37.] - steam Boilsr.-Ii '■ Slenn" «lie»k- 
^J~^ kboDt toji or faoilen ? or u he Ufiaic & trap to let 
jJ;*n»OM {orperhtti-»hini»elJ)l»U into':' Toyboilar- 
,' >]MldaiDm&de eitg-euded, while woilciug boilen 
: ''Mnare. Toy boilpn are often made flit-en Jed wiUi- 
''ititayp. whilp working boilers are most frequently 
■"■rtdowilh flat eiiiis ffllcientlyataTBd. In apcoking of 
^fiif QOie end, I presume "Steam mean* flat i-ud : 
^ It the safety of a boiler depends an other points 
^^.iWtDjM form of ends, a* the form of end affects 
srVld mletj only. T may ioforin " Steam " that a 
^^ttmitayed end of giion arei and tbiolcDess is 
_.^.*wtt maker than an egg-shaped eod of ectuol 
^'I'^dokaeaa and ami, coosequenlly flat ends are aeyer 
.^MfnwithoDt etayiQF them, except in very small 
^V^dan or toji. £^-shap«d ends nre rately stayed ; 
•at to folly axplaiD this qnery would roqaire more 
''MM thao mw editor would be willing to give on a 
'P=^M7 which would ooly inUteit a few : bat if 
-'■*' Btsiiw '' wOl put such queries in a clearer form 
-■yg. Will giTe him the benefit o( my experience. — 

lOOWZLL. 

■■"" [S2738,]~To Paaten Fan Blades and Arma 
__«*aB Spindle.—" Sandy Sim ■' miist bave a boss 
:-!'!*Mt, with ann« on, in gunmetal. Put a print on 
—1. Mtbon, or bore hole through castinK to fit spindle, 

tj^Ad woote with a set screw. Two artns wiH be 



;■>! [fi2739.]-BlBOtrIe Bell—Several forms of 
cvlooc contacts are made which will ring the bell 
iMi:Aart the door is being opened only. Tbey 
Dpon the fi — ~ -' "-- -' — — ' 

();;'»nted to nng can be regulated by the distance at 
^(«Iuch the drop is flied from the jotnl of the door. 
j,If at 6iD., the beli rings when the door is opened 
^ on., and stops vrhen open *2ft. It vou want a 
-J Jo™ battery without porous cell, usa'the original 
1^3°™°* LecUnche'i agglomerated battery.— K. T. 

jc: (52740.]— Drying Damp Room— The simplest 
:^my to diy (he rodm is to put a Que in, so that a 
tiflBTrentof aircanbe got through it. The only other 
'■J.*«J^is toplacoa large tray containing dry cbloride 
'" " om. and as thiataies up water 
» eraporato it to dry; - 



cir ealdnia in tl 

and becomes Si 
*'0T6ra flra or powerful gss-b' 
>' Xnat deal of tronbls. and not 

nne.— Taos. Fletceeb. 



ThjB willbe a 
a eBietnal as a good 



. tfpe. I think that 

„ n»oe*ary instmefiou ; but if not eiactly the 

'■■tftiiig required please say so, and I will write 

■■*■ •giin.-.J. H. 

^ ^ f627M.]-lHaTble.-Le( me reeommend the 

loUowing to Mr. E. Beaumont: — (IJ Take ;; part* 
^ •*3*f ' ^ pumiceitone, and one of flnelj. powdered 
, Chalk, lift these Ibrough a Bnu sieve, and mix tbem 
" tolo a paste with water. Rub this well all over the 
„ marble, and probably the staioa will be removed ; 
■■ then wash it with soap and water, and a beautiful 
.i. Wight polish will beproduced. 1 f this does no good 
;■ by the following : —(2) Clean with diluted munatic 
> acid, or warm soap and vinegar ; afterwards beat a 

»Ilon of water in which dlBeolve U lb. of potash 
3 add lib, of virgin wai, boiling the whole tor half 
) an hour, then allow it tocool, when the wax will 
I float on the surface. Put tiowaxinloa mortar and 
; tnturatv it with a marble pestle, adding soft water 
. to it until it forms a soft paste, which, laid ou the 
, marble and rubbed when dty with a woollen rag 

giwes a good polikh.— Joas Riig, L'niv, Coll.[ 

[52715.]— Fornace.-My opinion is that youi 
work can be done in an ordmary fire with the liel- 
lows, 1 think the fault is with you, by forcing 
yonr file too ((uiek, thereby bumina the outside 
before the inside is at a welding £eat. I have 
welded 4in. square l)ars in an ordinary Era with ordi. 
nary 36.B. bellowi worked by hand. I have tried 
the (an-blower. but since have had :i1in. double 
Uast bellows, which I think u the best thing foi 
good work: they are uoiaelesaoud easy to work. 
Bhoald be able to do it with coal, but certainly firs 
wnuldbeclearer by using breeze.— Allbet Klll, 
Weston, neat Hanitun. 

[6^716 and 627.t(j.]— '■ Bdoo" Battery —Each 
bos of "Edco" bitteiy will give 4 volts and i 
amp! res steadily for 9i| hoars ; tnis would ouly give 
■officiant energy for lamps of about H cancile- 
powar. With a "Edco'' boxes, J laiips of i, 
saadle-powei can be lighted UG boun at a total 
Mpense, including zinc coDanmed, of 7s. Od., or 1 
(Mthing per Ijimp per hour. Lead hniug is used 
m prefereuce to glass, vulcanite, or earthenware, 

' E-hsbittyto crack from heat or tough 

ID plates fi 

1 that caae be joined br their propei 
u waU as by the liquid.- C. B. IT 



[52751.]— SeoovarlnK Sllvei.— The best way 
would be to diiselva the bitj of iion in nitric acid, 
which would dissolve lilTer and all : the silver could 
then be precipitated by mixing Uii* eolation with 
hydrochloric acid till no more ppt. is formed. The 
opt. ia then washed to get rid of nitrate of iron. 
'Vbeu dry. mix it with twioeits weight of carbonate 
of soda, one-tentb of ita weight nt potassium 
nitrate, and a tittle borax to act as a Box. This 
mixture is to be put little hy little into a red-hot 
crucible, aod heated red-hot for about a quarter of 
an hour, stirring it occasionally: after wl''- "- 
coDtents of the crudble are poured out on a , 
itste, Thesllverwill be (onnd to hate collected 
at the bottom 'f tie crucible, and most be free" 
from soda carbonate, ^c. by breaking it off with 
haoiiueraDdnasbinftwithbotwater. Thisianotvery 



made by silver oitrale arc treated in thu w 
same amount of silver can be made to last huuusl 
■ii/ iiiJiHilum. which, as it is an expensiio substance, 
isqmte worth doing.- R. A. R. BzuSEn. 

]62:52.]-OIODk to Strike by »lootrioity.— 
The first part of this question was answered (n-ith 
a diagram) on page 372 ct present volume. The 
wires would, of course, have to be longer if tl" 
clock was in another part of the house : but tb 
would make do difference to the arrangement.- 
R. A. R. BEmrerr, 

[52752.] -Cloek to StrUa by Blaotricity.- 
Several answers have been given lately to th 
qoeation. The simplest plan is tu arrange a con 
tact actuated by the lifting of the hammer of tb 
clock : either let the hammer ibielf be in cirt:u 
and close it by merely touching a light spriog. < 
arrange two springs inautated from each other, an 

ElDced close to the hammer, so that as it rises 
rings them together. It would be waste of tiir 
and money to try to regulate eiicting clocks from 
centra! one, seeing that it would be cheaper t 
make new ones, with a mere system ot hands an 
their geariDg, drivm altogether from the ctock.- 

[52757.] — Sllverisff flolntlon. — Potawiam 
cj^nide amenta, or, uMr. J. Hales remarks, otber- 
wiie silver Mlntwn, will lea*e a dopoait of iilTer 01 
baae inetal moh a« nnui and coDmr, and it is dow 
in this way : Take Ub. of c^wfle of potaauum, 
and joi. M iiftnt« M ailver ; disaolTe all the cyan- 
ide m ICoa. of dUmed or boOad water, and the 
lilveT in a amilar qnantity in another veseel. Inlc 
the Vflseel containing the olvet throw a spoonful of 
common salt ; stir this up weU with a ClMD siMa 
of wood, and let it settle : dissolve some ssilt in 
water, and after the silver soIotioD 
few drops of the salt water in it. If there is any 
cloodiQeas formed, it proves that all the silver is not 
thrown down, and more salt must be added, and 
settle. If the addition of 

the water may be decanted 

off, carefully preserving the white deposit. Now 
pour some boiling water on this deposit, let it 
settle, and pour ofC as before. Do this at least 
three times, poor off as drj' as possible, and add a 
pint of clean boiled water, and then, by Joz. at a 
time, the cyanide solution, till all the wlute pre- 
cipitate is dissolved ; add enough water to make 
half a gallon ; itir well after each addition of 
cyanide solution. If on dipping the artide, whidi 
mast be well cleaned with brickdust and water, 

diateiy in a dark powder, it muat be weakened by 
adding more water ; if it coats too slowly, more 
while precipitate must be prepared, washed, and 
added to it. This miut also be done when the 
solution is getting short of silver. It works best at 
about 6(1" or, 70° Fahr,, ant; a dry worm room help* 
the operation. This method gives a roost beautiful 
result when the work is pollEhed and bunuBhod. — 
JoBtt Rale, Univ. Coll., London. 
I I.52:G0.1— Bafaty Valvea.-You wiU god the 
foUowiug rule easy and accurate. When load and 
pressure are given we have for length ot lever- 



to be of the ordinan lever 
ing out woidd be aa follows : —A 
steam on under side o( valve ; L 

fulcrum at lever ; and W = weight 



the work- 
total preseuie ot 
length of lever : 



then stir and allow 



, |(r.A,-o--"lf)]^, 



L = distance between weight and fulerum. 
P — pressure in lb. per square inch above 

atmosphere. 
A = area of valve. 
V r, weight of valve. 
II' = weight of lever, 
jr = disliuice of centre of giavily of lever 

from fulcrum . 
' = distance between valve centre and 
fulcrum. 
\V = weight of baU. 
■J. F. W. 

i&i760.]— Saf.tyTalver- This query is very 
eSnite. A safety-valve can be had ma hundred 
different forms, each of which would require a 
different mode of calculi^ijcii- Suppusiugttk^iil^« 



W and A ue in pounds. F tmd L In 
-^ . i, ud (1) ?^ . T, 



from the foregoing formulas, any of tbe four itama 
can be found. This does not take into considera- 
tiou (which I consider to be batanoed) the levar and 
valve. If " Fhonograpber " will give details of hi* 
valve, I will give it my attention ; or advertise hia 
address, and I will correspond. The proportion of 
valve area should be about j square inch to each 
square foot of firegrate.- Boswsu.. 

[52700.] — Safety Valyaa.- It is necesnry, 
flrst, to ascertain tbepressura caused by the weight 
of the lever alone. This maybe done by the tallow- 
ing method, if the valve is an ordiuary lever safe^ 
valve :-Multiply the wBight of tbe lever by haUT 
(he leverage, and dirids by area of valve. The pro- 
duct is the pressure per square inch, Subtract this 
from the intended blo«ing-off pressure, and the re- 
mainder will be the prosaura that must be provided 
fiir by ball weisht ; hence, multiply this by area ot 
valve, and divide bv the weight of the bill. Tbe 
prodnct will be the leverage required, which multi- 
plied by distance from fulcrum to valve spindle 
gives the distance from fulcrum to bill. — EsoiKKkB, 
Dewsbury, 

[52760.]— Safety Valvae.— The rule tor ad- 
iusting the safely valve of a boiler if as fotlows : — 
Let W = weight at end ot lever, L distance be- 
tweeo weight and fulcrum, w weight ot lever, f 
distance of centre of gravity ot lever from fulcrum, 
P = pressure of pounds per square inch above atmo- 
sphere, V IT weight of valve, A = area of valve, 
aud / distance between valve oentie and fulcrum. 



[(P. A)- (V+Ilf--);. 



When the lever i* prolonged beyond ti 
and provided with an adi'— '"*■'- --"="' 

lowing ample rulM tatij w 



WX . 



PAi , 



. I"*' 



[52764.]— M'Sanghted BnKiaea.- 



Tmatfsg the above will be useful to "Fhooo- 
graphar " and other*. — Itowi.s<(ii Qasconn, 
Conisbro, Rotherham. 
[52762.]— Bane Loalng Feathers.- A rooit- 

ig-place too smalt, it shut up close, would be too 
arm and suffocating unless well ventilated at top, 
and if dirty, would be most unboalthy and foU o( 
vermin, oauiin^ loss nt feathers. But a imall 
roosting -place is better than a large one, it it be 
whitewashed with hot lime occasionally, cleaned 
out with a trowel every morning, and dry a«he* or 
earth spread on floor. Perches may be only fliik. 
' igh I ventilation at top ia essential. If your hens 
..ave vermin, let them have plenty of dry ashee 
with flowers of sulphur miied through. Your two 
meals of Indian meal twice a day is too much if the 
towb have plenty of Held space. One meal at 
vening of oats, barley, or small wheat, &i:., should 
B enough. Seo that thov have fieah water every 
loming. and lime or plaster to pick at ; also a 
nail shelter from laiu, aud keep no fowl exceeding 
J months in age. or any hntehed after April.- W, 
PoDD Bbckett, Dublin. 

.M'Kaoght 
rer of the 

old milt beam engiuesT providing a hTeher praMiue 
of steam and a cylinder to work it in before enter- 
ing the old cylinder at the old pressure; cooae- 
qunntly, a lieam engine wbicblias been componaded 
is called a U'Naugbled eni;inp. Stamper valves 
are open^ and closed almost iiutantaneouily, 
whereas the slide-valve movement is much lAore 
gradual by the eccentric motion. -J. F. W. 

[32701.] — M-Nauyhted Bnginee.- Are beam 
condensing engines, to which a. non.condeniinn 
~~'Jinder has been added, generally at about haU 
stance between beam centres and the crtmk V 
The engine then is a compound. Tliis plan is often 
carried out when the engine becomes too small for 
the work required ; but occasionally new enginee 
are made on the same plnn. A stamper valve is ■ 
double-seated equilibrium drop valve. Cornish 
valves are snmetiraes miscalled Btoinper valves. — 

LA£0B OlIMU ViNCIT. 

[52763.]— Prevention of Bleotric Bparka.- 
Wmd ouUide the magnet-coils another circuit of 
high reiiilance, with ila ends soldered to those <rf 
the magnet wire, aa a shunt. Instead 
ou breuing contact, Omtf. ■niH'tix. >■ 'oi 



•v^ 



4:^ 
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[ — Pr«Teation against Sparking in 
ickl Contact Breakers.— There aiut be 
fc-^**>-r_g ^-T'jz.ff witt the f^latlnom. mrelv. The 
"-»*' of jlit:i.ic ic-r ecu tacts u to prtTeDt tLi» very 
> .i. iZKiL -.^. d 1 ^:r. r.ot reiy mach mutakeo. It has 
c.*«^r b4pi*T.*4 to xcT apjiiratus. If "Sigma" 
aaiw^r? :iLf 'j-:**tion,'l exp*^ Mr. Sprague will 
c: b' t '•: — li* A. li. Bzyjfun. 

'SjT-.''. ^—Xa^c-LaA terns.— Oil lanterns can 
b«'w:rke^i ob«r above the other by using a bent 
cikiicney for the lower one : but I think there is no 
advantage ii. so arranging them, and that the old 
plan of using the lanterns side by side is more con< 
rentent. For registering effects the slide carrier 
introduced by Mr. Chadwick, of Manchester, it 
ezc&Uent if the i>lidee are unframed ; but if fnuned, 
the only way is to register them by trial on tiie 
•neen. and make such marks, use stops, packing, 
^:., as may be found necessary, either on the slide 
frame or lantern fronts. This necessitates a great 
amount of care, and a considerable expenditiue of 
time if anything like a good result is desired, and 
thorough rehearsing is necessary before giving an 
entertamment. I am told that Mr. Maiden takes 
all the summer to register the effects for his winter 
exhibitions.— Dittos. 

[6270'J.l— Dynamo.— To S. Botto3pe.— If made 
twice the size, and driven at 3,000 revolutions per 
minute, it will light well six 10-candte Swanks 
lamps. Every part should be double the size ex- 
cept the wire, and that might be 71b. of No. IS on 
each leg of the field magnets, and about lib. do. 
on the armature. But this form of machine does 
not do for continuous work : it gets too hot. (See 
also 52770).— S. Bottokz. 

t 62770.1 — arandfSatlLer*s Clock. — If 
). W. W." examines the fly, he wiU probably 
find the holes very much worn, so that fly train 
does not start off. Or possibly fly pinion is much 
cut as well. If so, put fresh holes, and shift wheels 
below to run on another part of pinion. Larse 
holes, however, will alone account for it.— A. £. B. 

[.527?2.]— TUminff Briffht StMl Gh>ods.— The 
tinned surface is rendered bright by friction. The 
bath maybe retained at the proper strength by 
niall additions of fused protochloride of tin.— John 
c, Univ. Coll., London. 



[52773.1— Waterwheel.— The amount of water 
that the oin. double-acting pump would deliver 
would be useless unless you coula get a very high 
fall ; and if you had to force it up a suitable 
elevation, the power given out woidd not repay the 
cost of pumping it up.— Labqb Ousol Vnccrr. 

[52774.] -Btrabismns.- 1 have not said that 
electricity is applied to the muscle of the eye. 
What I said was that if electricity is applied it 
should be only under skilled advice. If the spec- 
tacles are of no use, a simple sunncal operation, 
which I suppose is scarcely felt, ef^ts a cure.— 
S. M P.- 

[6277o.]— Djmamo.— To S. BonoirE.— If made 
half as large again, and wound with olb. No. 16 on 
the magnets, and ilb. of 18 or 20 on the annatnre, 
YOU would be able to light four 10-candle Swan 
lamps on the lathe : but vou must to arrange the 
rigger and driving wheel as to get at least 3,000 
revolutions per minute. But you will find it hard 
work, and such a dynamo cannot be run for more 
than 2^) minutes without getting dangerously hot. 

"^B. BOTTOVE. 

[62776.1— Dynamo.— By sprinter's error (I pre- 
sume) my query says "three or four hours oaily 
equal to 10 c. p. bwan incandescent lamps :'' I meant 
to say •» fifty 10 c.p. Swan, &c."-Joh2C Hxle, 
Univ. Coll. London. 

[62776.]— Dynamo. -If you will take my advice 
you will construct a machine on Heinrich's prin- 
ciple. It is fully iUustrated in Vol. XXXIII. /. 28. 
If you will kindly state how many 10-candle kunps 
you require to use. I will give you the information 
required as to horse-power required, and size of 
dynamo, wire, A:c.— S. B<>tto2?e. 

[52778.]— Dissolving Views.— See answer to 
5iTCC.— Dinoif. 

[5277*5.] — Diasolying Views.— Begiatrat Ion 
of Blfeot Slides.^ My way to register is to mount 
effect slides in separate single carriers, after which 
Ijplace them in the lanterns and make them re- 
gister (by cutting the carriers or glueing a piece of 
wood ou; ; then I make a notch, or knock a piece 
of wire in the top jiart of the carrier, so th*t I 
cannot put them further in the lanterns. If the 
object glasses are in focus, they should always re- 
gister. I prefer usius seijarato views for day and 
night, anu always (when circumstances penmt) use 
the single -drop carrier, witli opening at top for 
ordinary slides, and by the dissolving tap light up 
the next lantern ?7?rv fninilj/^ which enables me to 
see. long before the audience would notice it, if the 
slide registered properly, if not a little movement 
one way or other soon puts it right. Mr. Maiden 
has his slides mounted in single carriers, and are 
made to register properly when first mounted in 
tli9 carriers.— E. R. Shost. 



'527'^0.] — Bath Heater.— J. H. Humphriss 
apparently has an exceedingly poor gas supply. 
To heat 40 gallons of water nom 50-' to 98', say. m 
twenty minutes, he will need a fin. bore gas main. 
If he will communicate with me, and state what 
his gas supply is, I will set him right. — ^Tho«. 
Fletciieb, MuBeum-street, Warrington. 

[527S0.]— Bath Heater.— In reply to J. H. 
Humphriss. I wish to state that I have had fitted a 
number of baths, full size make, the water of which 
has been raised from atempeiature of sixty degrees 
to u -wards of ninety in from four to seven'minutes, 
45 gallons. The baths were manufactured by the 
late Nathan Defries, of the Euston-road, and cost 
about fifteen pounds, the boiler consisted of thin 
flat copper tuoes, tinned^ and about 4ft. long, in 
number about 12, and 2u. wide, connected to a 
similar tube at each end, and phuDed side and flat 
ways alternately. The boiler was fixed to the 
bottom of bath hj means of two liunro union joints, 
and about 2in. distant from it. l%e burner was 
made from round copper tubes, the same length as 
boiler, and m many tubes ; it was prulled out at foot 
of bath and was attached to an indiarubba tube. 
The quantity of gas burned would cost about two- 
pence.— W. B. BOUSFIELD. 

[52781.1— Battery for Lamp.— I use similar 
battery, tkough not for lamps. By your descrip- 
tion it appears as if the caroon (i.e., lin. square) 
was in the porous cell. Again, your surface does 
not agree with **£. F. F.'*s. Carbon ^ould be 
at least as wide as the zinc, and should be placed 
in outer cell. I am rather in favour of chloride 
of zinc for porous cell, lliough ch. of am. certainly 
keeps the zmc cleaner. — R. Haststen. 

[52731 .] — Battery for Lamp. - Mr. Hargreaves 
is onlv experiencing what everyone else does, who. 
in spite ox warning from those who know the facts, 
endeavours io get light from batteries. There is no 
battery in existence which does not miUce the cost 
some twenty times that of gas, in addition to the 
trouble ; and, what is more, there never wUl be, 
unless the products are of value, and that never 
will be on any large scale, because the market 
would be at once glutted.— SiosLi.. 

[62782.]— Dynamo.— Does "Wag'* work his 
djmamo while the battery is coupbd up to the 
mamet ? If he does, and the magnets are properly 
worked and connected, he ought to get about sixty 
amperes of current. But I suppose he is working 
it as a circuit dynamo, without tne battery. Then 
the size of wire on the armature is certainly too 
small, and the quantity too great. Put onlv 21b. 
of No. 18. and you will probably get a better 
result. Are you quite sure that you have connected 
it right up, and that you are not ^"^irg the current 
round the magnets in such a way as to get reversed 

Soles. Four magnets are very unusual for a 
iemens' H girder armature.- S. Borrosrs. 

[62784.]— Pedal Baeda to Harmonium.— It 
seems unnecesnry to furnish instructions how to 
make a harmonium pan. as the information has very 
recently appeared m the *' £. M.,** through the 
kindness ox Mr. S. Mayer. I cannot exactly refer 
to number in which the information appeared, but 
if I remember right, it is in the last volume but 
one — viz.. Vol. XXXVI. This, with the informa- 
tion furnished below, will, I believe, be all that is 
required by the querist. Blake the channel for the 
lowest bass note— viz., 16ft. C, Gin. long and lin. 
deep, and in width j^in. wider than the vibrator. 
The 8ft. C may be oin. in length, }in. deep, and in 
width a trifle wider than the vibrator. All the 
other channels may be made in proportion to this ; 
but each channel should be spaced out to suit the 
compass of the pedal board. To accomplish this, it 
is merely necessary to have wider divisions between 
each channel or tube to that which is employed in 
the construction of an ordinary harmomum pan. 
When '* Station Master" has completed his pedal 
action, I should be exceedingly obliged if he would 
make known the result of his undertaking, and if 
any difliculties occur previous to this, S he will 
kindly state what they are, I will endeavour to help 
him to remove any difficulty.— G. Fbyeb. 

[52786.]— Tricycle Crank.— Long cranks in 

Eractice bre found to be very fatiguing, and from 
>ng experience of cycling, I should not like to re- 
commend them toanybodv. If " J. K. T.'' will 
send full particulars of the machine ho intends 
ordering, with its weight, height of wheels, and 
whether geared up or down, and pattern, with 
particulars of himself, and the purposes to which 
no intends putting the machine, I will help him.— 
S. KiCE. 

[o2787.]— Boiler Query.- If your mud covers 
are of the common tj'pe— viz., held against the 
boiler by a crosshead— make the joint with horse 
manure ; but should they be cast-faced covers, 
fitting against a cast -faced mouthpiece, make them 
with small copper wire, or 2 in. dia. comiwsitiou 
gas-piping.— J. F. W. 

[o27h7.]— Boiler Query.— If the boiler is 
working exuctlv under the same conditions as 
before, and with the same aUendant^ tbeul^hould 



think the fault lies with the jointing xzia^er:^ j 
all events, if the surfaces are planeif or tamad. r: 
might try asbestos tape, as advertised in " fxa. 
or lead wire. — Labob OanvLA. Vincit. 

:52:>7.]— Boiler Query.— Peiiiaps ** JL G.'" i 
got his ropeyam too thick, and that wili aL:w 
to bum away and cause them to blow : a^ i if ± 
ones do not answer, let him try some shet-t eiis: 
and cut some joints out of it : put tallow or vU 
lead on them : the former is the best to leave ti 
lid and boiler wheu being changed.— Psozn 

GRAPHEE. 

[o27S7.]— Boiler Query. — ^Ifmndholeiomtihs' 
been mode good with hempen rope andredandirid 
lead, they should be so again, unless the rope isb 
and rotten, or the ed^fe of mudhola is weakened 1 
wasting from corrosion, which I know is ve 
common about these holes. If the plate is wssb 
at edge of hole, it will spring in **g*»**"™g u 
Try Asbestos millboard cut to ahape, after beii 
soaked in boiled linseed-oil from six to twdve hom 
The cause and remedy can only be given en ei 
aminaticn by a competent inspector. You saj ^ 
used to stand for months. I assnre yon th^ woo] 
not stand so many months for me, as they d»d 
be opened at least every three months for cleania 
and examination, however favourable the woikia 
conditions. The fault may really lie someirlia 
here, in slight defects having crept on unohsorvd 

— BOSWELL. 

l527S7.|-BoUer Query. —To -A. G."-Ii 
seems rather strange to me that your mndhofe dooi 
should keep tight three or four weeks, and tba 
begin to leak. Do you use anything to ]r*tb1 
boiler from scaling r I once knew a esse vtMere 1 
could keep the joint quite tight untQ 1 1*^""****^ 
using common soda as a prerenter from boiki 
scaling. Then I iras oUigea to get a new bbd 
put on. and mudhole door to suit. I tmom yon 
faces will be good, as you have had the bouersukH 
to examine it. Then I shouldtryajoiitf asfoOovi: 
From on old indiarubber bucket or Kve jtognln, 
cut a strip, say, about |in. or |m. ttiA. the re- 
quired length, and join the ends together by i pieee 
of twine, and get some blacklead sad aake into s 
paste : then put well on to the hfaiflk fue, and lifce- 
wi^ the rubber (to prevent stickiBc). I ttiink yoa 
will find it makes tne best andSsapsst joint is 
use; m fact, I have some that have bsea in sse four 
or five years, and always tight. — Faxi, Desibnrj. 

[527$S.] —Papier - Kaohe (>r]iam«it8.-l. 
The pulp is boiled in a solution of gum aiaUe q( of 
size. 2. The pulp is poured into ths prerioodi 
oiled moulds and theu pressed with a eoimter mow 
to make the ca>'t nothing more thana erustorshdl 
as in plaster casts. ' 3. The monldi are etther o; 
wood or metal. 4. Directly the palp is a little se' 
the casts are black varnished and ttsn pkeed in i 
heated oven.— Joux Hjli.e, Univ. CoD. London. 

[o'J7SS.l— Papier Kache.— To make p^pin 
in;\cht'. the pulp is mixed witii a solntiQn of lime 
starch, or cum. and it can also be misBd with mju 
of various xiudfi, chalk, SlC. It ii then pressed int 
the required shape, and linseed oil ii iptead ovc 
it. The next step is to bake it; and, Uitlyi it i 
varnished. Metal moulds would be the best hot 
for standing the heat and giving asood. clear impyi 
sion of the article required . — W. axKUCt'BiCBJiasi 

[o2700J— Indiarubber Oms Tube. -The onl 
really effective remedy to prevent rubber tab 
smelling is to cut some strips of tinfoil, wrap tha 
closely round the tube, and wrap tape outsioe thii 
to prevent the tinfoil getting damaged. A coat c 
varnish on the tape will make it secure ; but tt 
result is a very stiff tube. The best way is to u 
composition, lead, or brass tube, and use mhbi 
only for coupling, or for such parts as require to \ 
constantly bent.— Tiios. Fletchzb. 

[52701 .]— Indiarubber Qaa Tube. — ^This qosi 
is answered by •* Nun. Dor." on page 71 (Xo. S* 
of present volume. It is, however, unsatiifactoi 
for the parties concerned, as he says that there 
no remeily, and special tubing ought to be procure 
I think, however, before givmg it up as a bad jol 
I would try varnishing the tuoe with two or ton 
coats of varnish : say shellac disMlved in naphth 
I don^t believe any smell would get througn ^ 
At any rate, it is worth trying. — R. A. R. Be3 
Nirrr. 

[.V2704.J— Toning Prints. — Do not print un 
you get a purple-black, but a <i^i-in«K shade of re 
and theu tone with any of the multifarious soli 
tions used for the purjiose, until your pictures ha^ 
a blueisli-puri>l9 tmt. This will* allow for a shg 

return of the raw umber colour in fixing. Joz 

Hale, Uuiv. Col., London. 

[32707.]- Joining Slectrio Wires. — I ha' 
always found that simply bending the two wii 
round each other answers perfectly welL T 
indiarubber or silk should be cut off Uie ends of t 
two wires, and they should be twisted togctli 
several times to make sure that the surfaeea aic 
contact. After this, paraffined rilk should bewoa 
round the join. I believe joints made m tfct« m 
are really quite as good as when soldeicd ; but BC 
of course, so strong.— B. A. B. ~" 
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fSOTll.]— Smplre Work.— Cui •nr reader liindlj- 
inform me hj wlut prooeu the stliliog wu done oi< j 
docki. caodeikbrti, Ac, daring the trat French Empiri' . 
penodl DeUU irould oblige, —Nai'. 

fiiSllO-How tQ Cause Tmx to Dry Quickly, j | 
-....ij 1 — jg„ niggett B treitment ol Ij 



I c]«uiiii^ bindinsf Kreara of BunMU b>tten«a t The bolM 

J and innde parU uf the clampi get verr foul, aod viUk ■ 

large b^itlcrr cauee a greal deal uf bothei to a— Lic- 

(Ets8Z7.]— BamBbottom'a Boood for laOoomo- 
. tiV8B.-To Mb. O. PixsisuTox.— r pnanmfi t^t by « ia 
^ mpuLt the Telocity wliicb a body vauld aotuire in odo 
, Hcond due to the action of gravity = K. ^uppOM that 
' UieTelodly of tbe CDgine ui [eet per eeond to be 60 ; 

_ = S = ^ = 66-Mft. Pleaie aay wbgtber 



. ._._jcelloMaldng,Ml. 

Tn-Jaokof AllTr«d«.,"„. 

SMM. The Weitinghonie Engine, s: 



BSSOT. Photometer Dark Boam.SU. 
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[52709.]— ISicTOBSope Eyaplace.— t have been 
trying n> grind a lena for the eyepiece oi a microeoepe, 
but have not quil* aucceedad to mj intlefactioD. Will 



it better that tha 



hold in the band t (3) 1 Hod my<»D»' 
radius during the procesi ol grinding, 
prennted t (1) A> the proportion of tl 

be px&ctly maintain^, or onlj approxio] 



(B2S00.]— Inanlatlon.— Will any of '■ oora '■ kindly 
mdiarubber for ininUtinj purpoaea 7— Mioob m. 



>k for tbe HODO 



toa,— Will Mr. A. H. Allei 



i.l — Tuning Fork*. 



Eud J 



experiment* 1 lixe a 

that purpoae I ehoi 

audi, iic. 1~-Piio9F 
[6a9M.1— KaleidODkono.— Bert form of 1 1 
length of roda 1 hoir died to foot I teBBcttng 
where can they be got t ia the loot beat of meuTor wood T 

Ifi2Sa6.]-Waber'i Wave Canal. -Wanted dlmen- 

[assofl.]— Steel Bronze on Brituwork.-Ho* ii 
thiA appearucc produced i— PaottfuoKi;}, 

[6280?.] -Power for Cirouliur Saw.— Any advice 
upon the followlzig graletully received. A milo ol Sin. 

o( thii pipe ptiaaei over two undnlatioue. the larto( 



iwhtr* the naiiteted preuure ie Mlb.pera 
Mel [ailed to tive any approi - -'- ~^-- 



liameter of piping 
for a turbine or 

B horse- power for 



Ions leng 



aay pnot4cal engineer a 



«.;— KnockJos Inaldo Cylinder.— WiL 
iut4cal engineer eive me an« information om lu tht 
v*iuHp at knocking iiiidile cylmd^r I it ia a low-pieanur^ 
beaiD-eDRine, Uathcr und I'Utt a piston, Aft,fr a care, 
ful eia^ation, I find Uut the brWa and EeariDS are 
[ght i< 



IftS ?£ "S* '"™''™' "^'' ''^'' '^ '"" weight 
piatonia Kt the bottom only. The engine ia lua mdicated 
hone-power, 8ft, atroke, i8 revs., «olb. preuure. cyl. 
S9|iD. T^e Tslvei are lifted by came ; the top valve )Um 
JiD. lead, S-1S lift = »-16 lift ; bottom valve 3-iein lead 
and ».ie lift = j lift ; itenm cut off at one-third of 
atlDke ; eihanrt opena twolhirdi of atroke, Aadalao 
... — .... _:., V. .V ^, air-pump foot and 



iltheal 






d )MdI 



_ie air-pump c 

Any fnformatioa will ol 

[Maosi.)-a. Z. S.. Qooda Enrlnea-Vanaoi 
illuitntiona of Uieae engioei appealed in lait valome, 



-Could anj .. 
ordinary coal U 

could add that would uuwer the purpose !— b^Liaica, 
JSMia^-BolIor for Model Bnglne.-I have a 
ould be the cheapett form oj 



u under one doctor, and he aaid 



KndV^' 



cylinder Mn.rtroke li 



sickly, and to gargle 1 



bolla- (and aue) to worl 

iarity b« riveted I 1 abould also be vlad to know prob^ 

eble coitof getting one mide.—il. £. H. 

[StSlt-l— The Clnn Stone Circle. -It wiUperhapa 
be remembeied that some I8 m.ntha linca " F.ELA.e." 
kindly gava me aaine information, by tbe aid of whicb 1 
hoped to aecerlain whether the ovcrthioitn monolith, 
now lying sonw IWnrda towarda the S.£. of thii circle, 
vu duly In line with the point oi lowest aunrise. a> leen 
tromthieentTeotthaciicIc. I believe Ipromiaed tore- 
poli Hia reaolt ol the teats I deil«Bed to the UicHime. 
I now make a tardy fulfllmcnt of that promise byei- 
pressing my astoniehment at findinj? by visual obaerva. 
tion that the atone lay on the Slat of December last eight 
degrees too far H- of the exact line. I am unwilling io 

tre suppose the stone to have originally indicated the 
point of lowest sunrise, tliat is I«n days later than the 
HIstofDeoemher, will " F.R.A.B." kindly leU me how 
modi of these eitht devices mjaiit be sabtncted T Also, 

la any good nason to think a ehange has taken abue in 
the incUnatlaa of the earth's axis since Neolithie timesr 
I ask iha latter qoestlon bacanss I see (hat Mr. Petiie, 
author ol " like mamlds and Ttmplea of Qlzeh," scemi 
to aoeooat for tte Inexact orienlalian of tbe Ores! 
Pyramid tn this vray : Ha shows this pyramid to have 



do. Symptoms : A tickling senntioo in my thnat 
wHch causes me to cough ^ but there Is oo Mdagiaoi 
saliva with the coagh. It I walk uphill quickly I fed 
very short of wind, and the oough ia veir troublesome. 



Ifeelal 



." YetlbSi 



r. I^ondon Bxpi 

The Q.N. ondU.H 

geal route, vet have 

e &a the others, no Battel 
This is war to tJta knlfa, 

o reduce the 



By. Compai 

bow much the oUion redua 

and is btlnginB up ths Binglo i 

again. TEeX, k N^. ... ,__,— . „ 

weight of lisina, and pnt the Lady of the Liki 

enguei to run theia. It therefore only remaiasuiDe 

liafilc. I ihall be glad to hear Mr. Qny's news on 
aiogia or coupled eogincs for working such special aer- 



^ enta introduced on the UidlandBaUny, One 

cual-buraing locomotives on the Mid. By. Saw, wtUtall 
due reapect to the *' leading journal," 1 doubt thela^ 
Dec. ISiZasd Jan. IxM 1 well remcoiber saalnB 



and the Iron age of Bgypt, which data might wellbecoi 
temponneooi with our Late dlone age, as the socceasii 
wares of civilisation of cooraa would sweep wertward hi 
ilowly. Can any reader Ull bow much the Orel 
Pynunid is out of true line i- " 

[52816. l—aonaata.—Tha 

lately be«a very beauUIol and anrprisiug. 1 1 

In the air. Ooght ant t^ colours of the stars to t 
affected, and has anything of this kind been observed 7- 

[BW18.]— L. £ S.W.By.— WiU '• Meteor," or otht 
loco, correspondent, kindly give dimensiana and aketc 
of the new bogie express engine U4, built by Messrs. I 
Rtepbenson asd Co., Newcustle, last ;eu, and oblige '.- 

[BMir.l-H.E.Hy.- Can soy other kind corrcspondet 
([ive particulars of single driving onmno- nf ni ria, 
onthblinet— H. N, 

IS381S.! — Clamp Brlcka. — ^ 



and, in taut. 



>unriseshave oblige me .Ith Ihel r nun 
. Iseesome worfangl-HuTowiK, M,. 



sjkd bluf- {bifisi. 



tinea of 81 chiai 



mixed with a 



I nulla the 
le £e staited I— A Foi-s 



Beyer, Peacock, and Co.'s works in 

engines were to bum coal od tbe Mid. By,, ai 

did bum mal on that line before the Uarkh. 

was perfected in lBl»—6'. From the moment tbe two 

cnglnpa in question left Heisn. Peacoclc'j works, I hays 

.7V^i...i.. — . .__ ■>..„ w™i,i any kind readma 

iny details of theli 
H, I. U, E. , Manchedler. 
,]— BeaKent.— Will Mr. Allen, or athar of oar 
cnemicai readers, give the most delicate reagent to osa 
lor neutnUsiD^ an add liquor t I have tned pheaol- 

bacli on freshly-prepared " liLmua solutioiv" as Cflnd 
the two above-niuned reagents are not nearly so datioato 



years previously. I refused to pay for the (me year whio 
the old tenant was eutiiely la posaenJon ; but paid for 
aecond year, whan I held for part time, and for Uie last 
three years. GoUestor has acknowledged receipt ot the 
money each time^ but refuses to hand me the proper 
receipta until the year's tax owing ia piid, Cu he 
leg^y do Ihji T— E. Hill, Little labnd, Ccik. 

[OKSJ.I- Water Heater.— I have an engine lai.p. 
(non-condenaingl and a bailer lOh p. Wonld aiw ligiil 
lElaad expte^ opinion what sort of heater muld suit 
beat tor heading the feed water by exhaust ateaa ftom 
ii the ileam with the wstert 



[S9S18.]~- Steam Brake.- WiU Ur. etttt 

ouer engineering reader, give a sketch a 

■ ■ " Intraduoed by Mr. McConnell on 1 

.... . „ ._ _ .s, M.r.M.E. 






it the b 



I ahonld 



[NSm.l—IiiokeF Inel 
the lenjith sod gra^ent ot 
an engine apecially — "— — . 



I be glad to ki 
>. Also detail! 



[S]S21.]—N.E.B.BosieZnfflDea.— Will any cor- 
'espondent oblige with detaila of thenewNorth-Eaatem 
bogie engines which are being coaatnicted b^ the Com- 



y.'SSi^ 



I by the Ci 



.]— Llnka In LocomotlTS Hlatory.— Can 
your readers remember some broad - gauge 
buUt by fhaip. Stewart, --■* "- """ " '-- 






ol and Glouceete 
M.I.M.K. 

[6*823.1- Blootrio Lamp-- Will •' e 
kind reader, say what forai of electric L 



ce the gradations of colour ia volum 

tilS-LlHI', 

[E2&It.}— Curing Albatroaa Sk 
auple of albatrom breasts 1 They ai 



25.]— Beeulatluff and Dividing- Current, 

and gives a current equal to 40 Bunsea cflls. In what 
manner on the current be belt regulated and subdivided 
in the laboratory t^i »tvp imt- nr nther wll noirpr wiEbnnt 
altering the speed < 

be required 



[62831.]— Samp Schoolroom.. 

felt, then matchboarded. ilidge ri 
alwaya open. Zinc tubes from door nam; aooui an. 
around aides. Slight current only circulates thnngh 
these. Brick foundatioa on fairly dnr soil. Being a 
Sunday school, it la nut open much. Windows open on 
top only. Which is heat^windows and vanolaton 
alwaya open, or room k^pt dosed up T— A. S. B. 

I62S36.]— Ooloulatlon of Cometarr OiUta.— 
Arago. in his ■' Popular Aetronomy," aar* that if yo» 
have three good oWrtations in Bight Asceasjoaaad 
Dedinatioa you can, by means ol a sinpla ealciilatloa, 
determine the elements ot the comet. To effeot Utis, he 

savs, you liave to take the six "'" — "' — ' " ~* **" 

orbit (inclination, semimajo 
longitnde of perihelion. Ion 
node, the longitude of the p 
at a given epoch), from which you get two eaaa- 
tions. You then take three observations In Deollaa- 
tionand Bight Ascension, and insert them in tlie two 
•hnn-mmnnnM equaliooi, Tnu can get abc equations, 
rii elements of the new body, Voold 
l1 reader explain the above method T 
live me a uat of the elements of the oomets which 
ippeared from I8T4 to present date. — O. G. Tiva|. 

-DanleU Oella.-I have a nnmber of tha 
use me a deal of trouble. The aola- 
lecomes charged with anlphate of 



vhieh give 



[B«SG.]— Di 
ibove «11>, wl 



:. Are the porooa 
ivoidibleounosist 



t so, what approximately I 
tbe power of one cell T— 

[E2Siel-CleaningBlQdlitKSorewao(Buuaea 

Batteries.- WUl soma nae undly suggest means of | 



[ta3S7.]— Btorare Battery. - 



ENGUSH mXJHANIO AND WOBLD OF 3CI£NC£ : No OSj 



Ui J. FiusB, Btth BlMdrn, Uudmug, Cu 
FSOBLSU DOOCLXXI.— Br )^<,^DIE ^dut. 




am SoInUou to Bt8 br Q. Maclti; {titU TUii- 

HI imijBiyt^U BilTCTtoiRi (ditto), T- H- BilllD^toD ; 

•v HB by B. A. Bomett uid f . K, Lbut aU TiLriitiuu 

D. Kicui.— an CBB nuriy b« done by Tonr metbod ; 
bat then ^nttn no m»te If l. ■ ^ u 
, Kt-Kt< " ^ 

■ Utanf' 

A. BcnnicKi.— Yonr »lutiaii will not do; ill, .^ 



l^i V 8- G-K 4 !■ not ■»(« » K 



Kt-BS. 



,PK */S. Kt-K B a, Kt-QB 3:3, B-Kt 
CutlH, Kt Ukea P B. P'<H, B-K 2 / 6. Q. 

. a I- n ..1 0-. >..._ .. -jjjpj 2 g Pblltei 

Kt-Q B 3. Kt'B 4 
B-RS. 



8.Kt-Q«(»),Cii(U«, 

Jl. H-QtQ, Q-Kiq(e)/lt. KtB6. PBSidl 

St-KB/M. O-Et 4, B-B 1 IB. B-K3I>V K-Bu.'ie. 
Kt tkkH 8, O takta Kt.'lT. P Uket P. U takeaF^/IB. 
St-X 4. OK 1 f 18. Et-Ki B, R-B ft / 10. O-K «, R Et 3 / 

P-E B 4 (<l, P taka Et (t)'M. ^ B g. Q-^8/lS. 
0»kH 0, B takM a/M. PUVn Kt, BUkuP /TT. 
BtekHEtP,B-EtB (0 18. fi-QS. B-B t (n) ^ 19. R.Q 
B3,B-Q Et wnlV. BE B iq, B-R B 3i. K-EStS, 

1/S4. B-B7,BUikaaBP/U. R-B t, RUli«KKtP 
(cti] f M. R l>kH R, B takM B'Sr. E taku B IeI, P'B 1 ( 
SB. BtakNBP, P^S/W. E-B t. B K 8/tu. Rukei 
BP. REBSIehJItl. EK t. P-Kt 4 / 43. PlAbeaPri 

eiu.«ib1,S Intel P/4S. R uk(9 P. B-K 8 (ch) / 44. 
-Q4. B-Q B (cll)'46. E-fi 4, fiX B BiiH. RQ ti. 




, 14] If P-Q t, WUI* 

</) While itm kacpi op 111* attaek. 

If) At lut I 

aiAmlrtBka. Q-B a ia qiju Bfc. 

(<} A good nJolBdai. 

») U BOW a.B 3. Whit* ocnda >tiU plar p-B fi. 

(llBoMdi Put Lot Ihb (uu, Fai« pnttT eqniU, 
aflarBBUiliavhUiw MhlMu ooccMuunaew itupk 
■MtotUwnmiiiw of the gld, ginug BUck ihnuglHmt 
th* OBB not ■ BKBwnt'* n*t. 

(••1 lB*tUor ; bat ptiliHa . 

I-JlMlfaermlitaka. H* I 
hot the bait KM tnoptlng. 

(a) OoU Drt Bluh now ban nDtunt B taken B, M- 
iMHdtoBtakNQBP] 

(r) ntak DMT fMb th* hoot. Tlia raaltDtLii33nd 
ncic fi tha laa ot hia B, aid M> of the (t 



AS8WEBS T O COREE gPOHJENtB. >dath<tT«u:i 

1^ Ik* >»un 

S aHmt, W.a. 



tnade; boll tor 



MKnAino, >1( TtUUdi-itntl, Oatmt 




Lockvrood u 
4*. YuukDO 



>uM,nd( 

nu* dmitad to Isttan, quaiiai, and nplin Ii mwit tai 
As lenoal piod, asd It la Dot tut to oon^ It aiai anea- 
tlaaa anoh aa an Indiatad abort, wbldi an mtr of tndl- 
lUoal iDtanat, aad whUi, If not adnrttantenU In tbaa- 
nIthi laadi lo npUea wbloh an. Ilia "Swpeau Sal* 

tko. and w* Init on nadvi vUl anil Iteutb** of It. 

to 'WcdaaSarvTiBlBC, Jan. 13, ud iniduovladcM 



Dr. MaBUB — R<t. A. Willas.— Uajor w.ula.— H. 
UllDe*,— J. a. Qn«en and Co.— Alba.-Carbga Light 
Co.— A. 8. L.-J. H.-A P«Uow of Um Koy*! A^tio- 
maieal SooMr.— Lt-Col. Bam.— J. B. C.-J H.- 
T. A. Wilhclm.— T. Biekard* and Co.— B. BaiiKl'- 
Darid.— Boalaa DiiT«r.-~W. Bautl«d|«.— Old Kue.- 
D. W. nu&mi.— P. Waid.-B D.-Cooboi.— £. 2 - 
J. IihaiWMd.— B. Haiuu>i.~-A. WatUnt.— T. T:i;Ii>r. 
— Angmtna.— jDlmthe.— Chnnjeu. — ^odu« Tbump- 
■oo.— Ofgaale Chiolit. 
Jmo. ATaiHoa. (The pnecH li mnch too long, ldJ caa 
obIt ba canlad on wBh proper pUol. itboBiam^ bj: 

-'- *-^ — "— ••^^-" ■mod, and !■ duUllrd off 

0-0. H-d. (How nm 
LB^aOmvi" ' 

.}— AFTBUTICa. (1>0 TOU B 

' *- OD how It ia laM ou. i > 

"l-W.J. 






I and (^^ bntthevan intcndid nnaiijT (or 
• aad th* tnde.VAT( n Vale. (UiidB 

litaiiKB. do JOB think ha would oSer an 

a wlitaoutH«ingthsD*ti*Bt! Bifarto whathe 
lpp.S10,tra, VoLZZXV. QloooaeliC^BiiO, ; 
*la Ci,a„Uii.]-J. H. B. (It migbt Mumr il 

-■■ ■■■b.aiti batwaihoBldpnhroiieot 

■■l-DoT. (No doobi rati v«« 
anawned In uda oolomn and nfemd to p. Ill, Vol. 
^''^l' Ton can Ghange joat nan* aa sfien u you 
pliaae ; bnt II tdq expeoi pnpntT to be left n>u bad 
better coDanll a lawrer, who win an - - 
propoly enmied.]— Volt. (It ta 
aketdu* and B*k qnaattona of the kiB 
oiB Rad« mar deeite to make, ^od bidii tv vast 
haa levi aaid befon, and experiment on Uiat,}"A»- 
■laTAick. ITheie i* Dolr one wsTof eeltingthc ordJ. 
naiTpattexB. All ron have to do ia make ihe due m a 
nonl! )— IKO*. Boot. (MagoealBa win or tape Iiia 
• metal Watdi npUn BHX).)-B. S- iDjubtlul Lf 
then laaBTthlng that will do what rnwuij—tliii. 
LOW. (The L«cIiBCh<-ae*mdiBn.]— J. Ouu. (We 
hate glna hmidieda aat vha Indlaea. The ebouiait it 
made with lagwood and aolptaata of Inm )— Photo. 
(Tdb ban not made It aoft """g* Pnnrlj made, it 
wonld lift 4l>lb. with adaoaato bMtaiT power. l-ToDaa 
BrmiaiT. (Yon will Bnd -— -"■!-» about It In hack 
idBmea; but not mach can b* doae-l— XucTtic Biu.. 



bntOtek it ia'br Hi. Abbotc')'— T. H. P. ^fu 
qnolt* loacited laitweak. It ia erprMilT ittial la t 

(Inquin c 



ift TDu bad 

hechhiige ia 



jAknowWdg 

booka. Set; j^:— =, . > 

idea from p. ttd, VoLXZX,,orbelter<iBp. 4BS, Tol. 
XZVU. The ran tor nennlgu ia J^Ten on 
the aMhtattf at aa Amntoaa phruaD. W* >bould 
■Uak tb* dntet unlicatlon of ut emnnt the timpleat 
andbtttplta.)- W'H.AaaiBa. (Tht WsrtiDghuuBe 
cuapUog wi« lUnttrated on p. IB^ ToL EESV. 1. 
We do not know when to flud the lut of le 
nqolNd.)— B- B. (Yon will and ap«at 
Pijeho fai Tola. ZXV. to ZZVIL Tin t 
gtoeiallTneelvedltaeoDeealedhiuBaabeing.')- J. W. 
UBBaa. iHaia job any idea of the plabt yoa 
would nonir* to stake an laeaBdtaeeBt lamp tlut luu 
eaB bur far a few jbilllBgi T Bee nesjt numbera as to 
the batten power nqoued -p. 4S7, Uit week, for m- 
ilBnee.)-J.S.Jici.£iBat. (Seep. 4S«,V(d. XXXVI., 
tod the Indteti of the laat three TOlamit. Th« gltH 



SS^t 



c abonld be xonnd. You 



olm'PahT. ToosmfDat' 
degrtta ol tempeittan.)— Bnoioo. {Naimiuil 

:. -itieijy nielaat. 1. It dependa entirel/ 

if the ttrtm tnd the apeed of wnikmE. 



jAHta. (Yet, thtj will do, bat tptcial 

TlMbla, aa tba heat oeoMntntod un the 

datteoyi tht latia.)— A fu>D>a. (What 
oaad iioduota a atala. wh- ■ 



Juan. Btttbtiodieealot~;fra*li^aa)^Liu<ji;a 
in*y ai* made of glae aBfi tnaele, aooDt lib. ol beit 
gloe lo 41b. of traactt, D^ j.. iha ihH atur ■oaUnr. 



laen' Hall-oouFt. B.C.. prloe 
lu thia paper bj Mr. Dariee, 
'e du not quite nnderatand 

any tima ^ the dilficulty. prabapa. beiog a pieiioaa 



% to fou beforajau are SI '— Ibal dependa, we luppcea, 

the terrai ol the tiuit created by the peraoa wbu left 

~ ■■■- -auney. What doca the will aay !)— A. K. E, 

u; aCinlerntliduriDg Januarr.'— Laui. (Af 

mat time ot the eveniag. Uiia limo of the yihr, yon 

ought to have had a ligac ; atill. if the iKhur tacia an 

at yon aay, we ahould adtite you to eounlt a aoJieitoi 

who ran intoyon.)— ILijicH[jLLust>Bi;. (Ktlieaoljciti* 
doea not noeiie nvta from the debtor, bit own client 

SiS 



laveatlaiu. The only qualif 
thete pagea it merit or novelty, 
apaaa doet boC permit, ei«pt in very exceptional ca 
of the rtprodtiotlan of prublenu from bnaka.i— Kl 

Smanit a reapectable aolicitor, and tell him all 
ntoUna. Tne coti will be iriflioF, 

get the thloK ■• — -• " 

eonaideTtbe duTc 



(Om 

. . Kn 

ipinioni yon would get in ttplr 

a culumua, you will nevei d» 

... man who hat any pnipar 

wife and famUj ought to leit 



eaty until be baa made a 'proper will,) — 
J. B.P. (1. Alldepeodt on the evidence, irbyai 

hand, if you did all you coiUJ to prevetil it. and nild 
bar dootor'a bill af terwarda, aitd the lady got about 
again (n a tew daya, we ahould advin you to connlt a 
B^licitor witha view of defending any aetion that mafba 
laken againat jou. OlherquerrthaUappcarnextweA.J 



(Tbrrelano work on the ptafUalpart ofibeaableeti 
but InfotmatlDn caa be foond in inS^booka aa Farj't 
"Uetaliurgy of Iron and Btael." Mliiug aodotMi 

ona to be tnentliuied In a book, fxeept in a geoeml way. ) 
— FaaKcit. (Any of tht elemrnltry uitbooka woald 
do; botperiiapa 8a B. Backeu'a "Aatnooay Wlt^ 
out hfathematioa " (aodtHf l<w Promoting Uhiitlia> 
Enowledge) would be tba beat tot nnr pnipuaa.}— 
O . B, Cavuc. [The gneatioot baee beoi al] anaacnd 
ao (araa la paaaiblelabadiaUBbetB,aDdlbatnMaT^. 
Yoo wlU want 10 or 11 icUa; double oarbona, if yoB 
like! bat aaa p. SrS. Which Dew primuy do foa. 
meaat Wa^n daoibad all, we beltere. Wecansot 
aBy,batltmigbt be.lf the lamp ia of only one or two 
e«nl*-powei.)— A PoAauia la Ehbbio. (Iturely, it 
tbe InfoimaliaB la worto liavlng, it ia worth the oo et ot 
KDwaber. Por btnd-atainin^ietp.tM, Vol. XXZT. 
3. TbeAett rtlatiag to tht neaervatiaB of Uiuae aaa 
be bought at the Ooeoi't Prioleii, bat Haidlng- 
aaeaw E.0 s. Boote made of hippopotamot hid* aia 
aaid to be the beat ; bntapaiiof auuclcatheiwalking- 
boota, well greaaad, an goad eDOUgb for moat people.) 
— Wm. H. IYou will £nd one on p. 433. laat wiofcw 
Imaa. TOe other qnetlea aiaot the Baain o! adtaiiai 

' loa. (We wan not awan they an 

It aoUUag that will make "- —t-i- 



, -j^^*^^? 

.'pTns; voL xxxm. -j 

alaop.44B,Val.XXXVI.}— W.B. , 

ataadyou. Snitty yon would BOt turn a jet of M 

■ Vattn.j— JSLacTtw Jaci. (Tlianar--' 



ambert. ' Bee p. BSt, Vol. 

I. IP. en, Vol XXXV. -, 

T.'S. (W'odanotwndei^ 






a btU-m 



to lay whalittka 




^ yonn tiiim the datcrtaiioa teat. Thewli* 

(W)le lather One fee a magaati W ta quito ■■» ooaah. 
torllwrfae mentioned, aad theflalAad ooUabotJdbt 

-■- ' ■- etei of the con. Baadap 

yoa wUl ao doubt aitcoyar 

. (Parfauabehaathediitainiar. 
p.BC«7vd. XXXVI, aodZa*. 

. ia a pateot, an^ :_._..* - 

IthJ^aaa baDaaboottb 

. ZAVI. 1. Bmar di . 

TaataiBKl— Ptaoviaa. (Tbe oely way 
u eo get one and tay. Tlie InTentor it a wed kaewa 

cllmale"Tl-8.BaLT. (U rtata eatlttly with yoniaelf . 
PoUow the adrloa of the doeloi.}— Boirio. [Aaawend 
many timai. If na muat hare it ptrmaaeat, grind 
"- glaaa with ftoD ' " "— 

rUHe"!* 

leaa; Itia acarcely likely that urone haaatudied in 
both.)— Viai BoLiuiquB. Ilf leadfail will nut atop it, 
wa know nf nothing. You do not aay tht CBuae at the 

B a Btnmg aolution of waahin^ aoda.) 

(Etery one of your aaveu qoerua baa 

bean noaotly aoawaied. Plean eonaull tut indtoaa.) 
— Qua wao Sorraaa. (The only nmedy (or ingrowing 
toe-oall la that giveB by Dr. Edmunat, p. JM, ToL 
XXXEV. ApieoamDacbecuContoIthaoentraoflhe 
nail, fnnb the front to ta far down the qotck ea can be 
r(w:hed.J-H. R. 8. I You will And much information 
In back ToluBiea. but the calendar givet ihe actaai wiafc 
ntnired. Wa believe Hr. H. E. Lewii, 13a. Uowaa- 
ttitet, W.C., publithet a guide.]— OogDanioi. 
(KiowBaa tile blue proceaa. ferroit-uaalate, Ae. Beep. 
S16, laat nluma. p. M, Vol. XXXVI.. aad the iadleea 
under any likely headlBg.)— A KaouLia Biirm'tiiaa. 
(Yoa ihuald have meaUuned Ihe page on which pre- 
aioua aaawer appeaitd. That waa written wiLh your 
quealiaii befen ut, tad waa a direct reply. We de not 
kaow any rtaaon why you ahould Dot leara to play the 
toatrumiBt. Ai to tht other queotion ; ptper tabet 
will do. Ttia aauAaion ia dulaite aoougb, bui it 
eaoBld meaaaaotlmat theixe.l 
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■varr WorknMi eoDSHtail with ths BaSdlnK 




8ft. KtrhagAay^ Oounter. O&ulier. Bini:]c Etna, 

SlomeoB Armatiire, llin. br Bin., vlth Fora- 
Horizontal Bnffliia and TartlOftl Boiler. 



■OnCE TO tVBSCBIBXBS. 

hMh 4liKt frm Uu eBMi 

•B^M u^iS "win 6»"" '-.-.-• ^- 

, •• uiuliwUia Oiu I AM 



u tkt ■■»»<; tlco. 



auxsES ;os AsvEsnsnis. 




iinri'i I '■ ■ ■lUdH of iiM ibiiaiButKnr 

pWnil It t«m f ™ui ilToiip nDacb u IHIM rtcr 
RjlMMP. Hiudndi vTnbtL* malaHln uv OtHtlnt 
IMJT Ba ftttack whntrn- Hivn II K ««h (nlat Wv mar 



H<dlawB7's Pllla Iuts 



naqy compvUton, tlioiiAli 



OTTB EZCEASOE COLUUr. 



Ai «*I> Ar 'Wk-'W' -ViitiHi <■ «. /irCliMM H 



I hiTe 1 Wright'* pitnt Ou Fins, nnr, wl 

•ovct. B>n4<viu]4. 

I ban ft aautltT d1 new Water toi Steam Iron 
rinrinib '-• - — - — ■ ' — 



d.Dynuno; will exdunge bicrde. tricycle 

lafnaoiial Bartb, four ban, BbootScwt. WQ 
mkHB(iu]UilB|.-l>>c*>,>l. ><le><^n«.HiilL 
|-Fbl* bellows Photoir'ai'hla Oamaim. two lone 

lOttlnUde.fohlljiy rtand. bunh].{a« mvhlnf.vtannluli, prlnl- 
bw bann, dlikPi. »PTf rml UlcreLr* vi4 Tncii:L»- tUcbimnror 
jiwiUoT or uTthlBi weruI.-.iiioB, >i. VuK-nnti.aiiii: 
Wood Tunier'a I.athe, Tin. centn ; Oupent 
M«» Inm iiiFw. 1 hipn iH,>r<r bolirr, wfUid: i-ic^b| 
&)«lr> tr Ivllir, to A'. BujTi., Blktix-niail. Vvlnrhimpbii 
- ataelyaiilM,ltrAirrT,l*yb-toi»nit. Oi^tftl D«li 



t little lockop 



Th'c« SKtterlea. lUt e 

Eix Barrel BaTOlver. In eieellent condition. 

" BiiKliah Meohanlc." lut 17 Tolnoea, usboand. 

Telaacope, im. bnn nflector. STin. lon(, metal 
r ullen^ IT W.l.i., W.tclmiilirr, U, HnflFir-UTnit, 
Telaacope Matal Bpecnluiiis,4aeti,4)<n. loTJin. 

FhotoKxaph liana, far DuUnerer, cabinet aln, 



Wuted, Hand IiBvar Trioyola. for bor without 

Sllbar Braaa Lamp, refleotor. and ohtran^. for 

BioToIe or Tiioycle wuit«il, £iBhsn«e for HA^c 

In fxctAtfit. Llebir'a Oondenaar. Teat Tabei and 
(or hcVlQnn. Wbit akm !— J. Hpclai-UII, llntidiiini, krUlsl 
Daublf bBTrel Air Pomp. In iplendlS anditlon. 

Good Ht Wood Head* for lithe. biuli«d. and mui- 

IiAthe Read, Kandrel. and Hand-Xeat, 3 

Iiippnm.— A. C.,^lVw.Mn(tiin.|iitdFci,l4<itUni-hllL. 

Steua PreasUTfl <ia.^ge wanted, not over inch 
w'.iir'i.ifl.'uiiKJJ.^^LiMX''' "'""«'>■''■ ""^""^ 

ThreB^uartet H-P. Tertioal Bollar, three- 

Preaanre O-aare. by narwaid, Tyler, and Co., 4m. 
1376 I>rill Chunk tckei up to iin., with fitted plot. 
Horizontal Engine, wnplete, erllDdei U by «t : 
Exobim^ Howe BewinK Kaehlne. [oifflct, aad 



and tinwd. with pnQey oniide, 



Iiktlie (email) wanted, eultable tot wiBdiD«ele«tr(D 
Laths Toole and Drllla tor brui f huah ing. 'mil 
Bteam Oaa re. about 4 InDheadlMutcr (Calreit] to 
I luiTe » nmnbera ".Clark'e Slotlonaxy Of 

Bawinc Uaohlne, Wright and Kaan'a patent 
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THE PHTSICAL COVDinOIS OF 
IBOH AND STEEL. 

AT the meetinff of the InBtitation of 
Mechanical &igmeer8, held last week, 
Prof. D. E. Hughes, F.B.S., read an im- 
portant paper on " The Physical Condition 
of Iron and Steel," which is in some sense a 
complement to his paper on "The Mole- 
cular Bigidity of Tempered Steel,*' in which 
he advanced the theory that the molecules 
of soft iron were comparatively free as re- 
gards motion amongst themselves, whilst in 
hard iron or steel they were extremely riffid 
in their relative positions. Prof. Hughes 
has since then widened the field of research 
'SO as to embrace aU the physical changes 
which occur in iron and steel, and the re- 
sults he has obtained are embodied in the 
paper read last week« The primary object 
of the research was to discover if possible a 
method of ascertaining the physiosd condi- 
tion of any piece of iron without destroyiuff 
or chanffinp^ its existing state; and Frol. 
Hughes bebeves he has attained the desired 
^nd by the applicatioil of certain phenomena 
of magnetinn, which indicate clearly the 
slightest change in the molecular structure 
of iron or steel, no matter what may be the 
condition of those metals, or the size and 
shape of the pieces operated on. We need 
not stop to pomt out that any trustworthy 
method, which can be readily applied, of 
ascertaining the temper (using that word in 
its widest sense) of any given piece of iron 
or steel will be of the very highest value to 
engineers and mechanics in aU branches; 
but will at once proceed to give such ex- 
planation of the method as is possible in our 
n>ace, leaving those interested who may 
desire more detailed information to proeure 
a paper which will be recognised as one of 
the classics of the machinist's library. It is 
well known to most of our readers that soft 
iron takes a higher degree of magnetism, 
and parts with it more quickly, than steel ; 
also that tempered steel retains magnetism 
longer than does soft steel. It might be 
expected, therefore, that by the aid of an in- 
strument which would measure the degrees 
of mi^etism correctly, we should be able to 
indude all varieties of iron and steel between 
the two extremes of softness (as in annealed 
iron), and hardness (as in high-tempered 
steel) ; but Prof. Hughes soon found 
that such was not the case when pieces 
of iron were magnetised to saturation or 
even partially so. However, by employing 
extremely feeble magnetising powers, such 
as the current from one Daniellcell reduced 
as found best for the dimensions of the iron, 
by passing it through resistance coils vary- 
ing from 10 to 100 ohms, Prof. Hughes 
found that the following laws hold good 
with every variety of iron and steel : 1. The 
magnetic capacity is directly proportional to 
the softness or molecular freedom. 2. The 
resistance to a feeble external magnetising 
iorce is directly as the hardness, or molecular 
rigidity. With sixty diflESsrent varieties of 
iron and steel Prof. Hughes has found that 
each has its fixed points, beyond which 
annealing cannot soften, nor tempering 
harden ; consequently, if all varieties were 
^ually and perfectly annealed, each would 
have its own magnetic capacity or its speci- 
fic degree of value, by meansof which itsplace 
and value could be at onoe determined. 
If a single specimen of, say, hard-drawn 
iron wire is taxen, and its magnetic capacity 
noted, it is found that the value rises after 
each partial annealing, until an ultimate 
softness is obtained, iHbioh i« the limit of its 
.moleoidar freedom. Thai we oan study the 



best methods of annealing, and find at once 
the degree of softness in any given specimen. 
Similarly, in the case of tempering, we may 
reach the ultimate moleeuliur rigidity, and 
determine the state of any given piece. In 
soft Swedish iron Prof. Hughes finds that 
tempering hardens only 25 per cent, on the 
scale adopted, while mechanical compression, 
such as hammering, hardens 50 per cent. 
In cast steel, on the other hand, tempering 
hardens it 400 per cent., while mechanical 



compression hardens not more than 50 per 
cent. Between cast steel and Sweoish 
iron there is a long series of steels and irons 
varying in hardness and softness between the 
two extremes. Prof. Hughes's theory of 
molecular freedom (as in soft iron) and mole* 
cular rigidity (as in cast steely fimy explains 
all the changes we are enabled to perceive 
and measure ; but the theory is not necessary 
to understand the results attained by the 
aid of the instrument which Prof. Hughes 
has called the magnetic balance. This con- 
sists of a delicate magnetic needle 2in. long, 
suspended bv a silk fibre so that its pointer 
rests near a fine black line indicating zero. 
The movement of the needle is limited by 
ivory stops to two-tenths of an inch on 
either side of zero. When the north end of 
the needle and its zero index are north, the 
needle rests parallel with its index ; but the 
slightest external influence, such as a piece 
of iron a millimetre in diameter, plao^ at 
4in. distance, deflects the needle to the right 
or left, according to the polarity of its mag- 
netism, and with force proportionate to its 
magmetic power. If on the other side of the 
needle an exactly similar piece of iron 
is placed j|- the same distance, the 
neeole returns to zero, because the 
two pieces of iron balance each other; 
and u we know the magnetic value required 
to balance the first piece, we know the 
magnetic value of both. The iron is placed 
at a fixed distance, say 4in., resting against 
a brass stop ; its centre should be in line 
with the centre of the needle, and it should 
be placed at right angles to the needle, 
lying horizontally east and west, so as to 
be free from the directing influence of the 
earth's magnetism. On the opposite side of 
the needle at a distance of 12in., is the 
comjiensator, a powerful steel bar magnet 
(dcm. wide, 1cm. thick, and 6cm. long), 
which turns upon its axis, and carries a 
pointer to indicate the degree of displace- 
ment on the graduated circle. (Generally, 
this bar- magnet is parallel with the needle, 
the pointer of the compensator and the 
needle being at zero; but when it is 
desired to measure the amount of 
magnetism in a piece of iron, the 
bar-maffnet is made to pass through 
an angular displacement whion balances the 
magnetic force in the piece of iron, and the 
index readings on the graduated circle are 
taken as the comparative values. In order 
to magnetise the piece of iron by means of 
an electrical current, a coil of insulated 
copper wire is placed near the needle, the 
iron then becommg the core of an electro- 
magnet. As this coil, independently of the 
iron, acts upon the nee(Ue, it must be 
balanced by another coil on the opposite 
side of the needle. The position ana power 
of these coils is adjusted by a lever whidb 
enables the operator to find a position where 
the coils completely neutralise each other. 
Then a piece ot iron beinff introduced into 
either coil, the balance is destroyed, and the 
magnetic infiuence of the iron core can be 
measured by means of the rotating com- 
pensator or bar magnet. A reversing 
key is used to change the direction of 
the current so as to observe any 
difference in the north and south 
polarity of the iron core. One Daniell cell 
IS sufficient ; but great oaie must be taken 
that its E.M.F. is a constant ; otherwise its 
variations would \^ read as Tariations in 
the quality of the l^g^ itseU. In addition, a 



series of resistance coils from 10 to 100 ohms 
are required to reduce the current sufficientlv 
to bring the whole series from sdrt Swedish 
iron to cast steel yito range. When it is re- 
quired to measure the magnetic capacity of 
Sieces of metal varying veiy widely in 
imensions, a series of cous will be needed ; 
but the smallest may have a core opening of 
one centimetre (0'4in.), which will test rods 
just a shade smaller down to the finest 
needle. Great care and considerable prac- 
tice is needed so as to insure that the iron is 
placed in a neutral field ; but when the re- 
quisite conditions are once attained, several 
readings can be made in a few minutes. . 
There are modifications in the manner of 
observing, such as magnetising all pieces to 
the same degree, and noting tbe amount of 
current required ; but the method described 
will probably be found most useful. 

By means of the magnetic balance Prof. 
Hughes has determinea that annealing not 
only renders iron soft, but entirelv frees it 
from all strains previously introduced by 
drawing or hanmierinfi;. Thus, a bar of iron 
drawn or hammered has a peculiar struc- 
ture which gives greater mechanical strength 
in one direction than in anotl^ ; but if 
thoroughly annealed at high temperatures, 
it becomes homogeneous in aU cureotions, 
and loses all traces of previous strains, pro- 
vided there has been no actual mechanical 
separation into a distinct series of fibres. 
An instance of the influence of annealing 
on Swedish iron will be seen in the 
following .'—Wire hard drawn gave 230^ 
of softness as indicated on the balance ; 
annealed at black heat, 255**; at dull red, 
329^; at bright red, 438'' ; at bright yellow, 
507*' ; at yeUow white, 525% which may be 
taken as its ultimate denee of softness, the 
maximum being obtain^ by annealing at a 
temperature just below that of fusion. 
Some difficulty was experienced in annealing 
all wires to the same standard, for sted 
wires rapidly lose carbon, while pure iron 
absorbs it. Prof. Hughes therefore made a 
tube white hot or otherwise, according to 
the temperature required ; the wires were 
then quickly introduced, and withdrawn the 
moment they reached the same temperature, 
when they were allowed to cool in theair. The 
results of his researches may be thus formu- 
lated : 1 . The greatest degree of softness is ob- 
tained by a rapid heating to the highest tem- 
perature below fusion, followed by cooling in 
a medium incapable of changing the chemical 
composition of the metal. 2. The time required 
for cooling varies directly as the amount of 
carbon in the alloy. In absolutely pure 
iron rapid cooling does not harden, wnilst 
steel might require several hours or days, 
even for pieces one millimetre in diameter. 
Slow cooling has no injurious effSsct upon 
iron when cooled in a neutral field ; conse- 
quently, slow cooling may be adopted in 
every case where time is no object. Care 
must be taken that the piece of annealed 
iron to be tested is not bent, ham- 
mered, filed, &c., for the hardening effect of 
a bend is most remarkable, and the mere 
cleaning of the surface with glass or emery 
paper huxlens it by severS degrees of 
the magnetic balance scale. The effiect of 
annealing on several samples may be under- 
stood from the following: — Swedish iron 
had its magnetic capacity increased from 
230 to 525 ; puddled uroa from 212 to 340 ; 
Bessemer steel (soft) from 150 to 291 ; 
Bessemer steel (hard) from 1 1 5 to 1 72 ; crucible 
fine cast steel from 50 to $4. It follows that 
for making coresof electro-magnets, Swedish 
iron is the best that can be used, and the 
magnetic balance will, no doubt, be used in 
testing whether the annealing process has 
been carried as far as it possibly can be. In 
the case of tempering, that is, increasing 
molecular rigidity and the power of re- 
taining magnetism, the following figures 
may be useful: — Ontoible fine cast steel 
tempered at a bright yellow« ooolod. <somi- 
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plete^ in cold water, lud r maeiietit 
Oftpwit; »f 2S ; bright yellow, oooled oom^ 
jilmlf is oil. .11 ; bright TeUow, let down 
m water tt> white. >'^S ; red hekt cooled oom^ 
nletel; in water, 6R ; red heat cooled in oil, 
i3: ukd annraii<d, S4, The experimenta 
ewned out by Vrnt. Hughes show thst jntt 
•■ tb«v i> no nioana of flnijin g ■ distinot 
fine betw«t<n iiuii and st««l by mechanical 
and ohemicnl t««ts. so the physical meHiod 
EhIs. for ordinary iron u physically a 
•oft ntvl, and dtoel i« a hard iron. 
Jdl the ji'ries are hardened by tempering; 
all are haideneil by meclianical compreadon, 
V bj (train* and rticaw i ^ . At the extreme 
Mtd of the aerie*. l<twardB pure iron, in«- 
Cbasio*! bardenjng has a grea t er effect than 
fcmp wM ig; at the steel end tMnp^ing haa 
k grMt»r eSeet than mechanical compres- 
■on. PNf. Hughes adopts the scale read- 
ing of MKF a« the dividing line^ AU speci- 
mma* that after Hmealiag gire a higher 
liMiliiig. than that are claned as iron; if 
baldw, as mild or hard steel, according to 
tten magnetic capacity, ^te molecular 
TJgidity gires at o(t«e decreased nukgaetk) 



parm^ 



f iIi^Tinnli madawitb 
g tnsile strength with magnetic 
iW. Prof. Hoghia thinki it will be 
someday rvMsible To deduce not only eleo- 
llieal NoifactiTity from magnetic capacity, 
bat also tensile stnugth. We have said 
SBongb to ravre that the msKnetk balance 
is a Taloabte instmmeut, and it only re- 
muni to state that its use is tne to aU, as 
PK>f. Hngbes has not piotectedit by letters 
patst. 
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Occultatlona of (and near anproacbea to) Fixed Stars by the Hoon. 
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Sttgittariofl into Caprimraua ; but through 
region of the sky dastitule o£ any oonspicuouB 
Stan. 

la &n ET^ning Star all tbrough February, and 
IwT positian in tha aky is improving as far uthe 
obowver is concerned. Her diameter incresBGa 
alowlybora 12-S" on Febmarj- lit to U-2" by 
the 29th, and ahe u markedly gitiboua. 
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I A«3ion. I'-^'^"- 



Eight 
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20- 3N. 

2 67T.. 

S 33'S„ 



The path indicated by the above Ephsi 
carriei Viniua irom Aquarina through the 
blAokcat port of the Conitellatian Piocei. 



Comes into Oppwition to the San at II a.m. on 
Pebiuary 1st. He is now visible all night loog, 
and is as lavourably placed for the Obaerver, as 
lie will be for srane considerable time. His diflc 
Bubtends an angle of I6'6 during the early part 
of the Month ; but this dimimihoe to 14'&" by 
the 29th. The reader must not expect the 
planet to^reeent the same splendid tLppearsno' 
that he did during the mcmotsble Opposition o 
ISTT (when his angular diametOT was 29-1') . 
lut he is still a very strikiag and interesting 
objeot in the telescope : the Polar Snow and the 



n with adequate optical power. 



8 29- 



23 171 



13 ie-3 p.n: 
II 48'fi „ 
11 21-2 „ 
10 6i-6 „ 
10 28-8 „ 
10 4-3 „ 



Thus Man will start from a point in Ckokoi 
something like 1° South of the Sth &tag. Star £iu 
that Oonstellatian — through which he is travel- 
line backwards. On the oidht of the 19th he 
■will be a little mote than 11° NorUi of y Cancri. 

la an Evening Star ; but Southing as he does 
about 7h. 30m. p.m.' on the 1st, and about hoU- 
past 6 o'clock at the end of February, is, of 
course, best seen during the earlier hours of the 
soight. His diameter decreases imperoeptibly 
from 17-2' at the beginning to ia-4'' by the end 
of the Month. little or no ohonge is perceptible 
3c the opening of his rings, and he st&l ptesenU 
« beautiful and interesting spectacle to the young 
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Hence Salum, as seen with the nufced eye, 
will remain sensibly stationary a liltlo to the 
West of the 4'3 mag. Star t Tauri— IJxa NorOi- 
enimoat ouo in the Hjadts. 

Rises juat before 9 o'clock on February 1st, and, 
appruiimately, two hours sooner by the last day 
of the Month ; so that he is now fairly visible 
by midnight. He presents a sensibly constant 



■Si 



The short retrograde arc indicated by the 
abovo Ephemeris Eiea, roughly, about half-way 
between fi and q Virginia. 

Heptane 
Is an Evening Star ; but should be looked for 
daring the beginning of the Night, as he is ap- 
proaching the West, and by the End of the Month 
sets at Midnight. He is in quadnture with the 
Sun at 3 p.m. on the 7th. 



^ 








ii 


Eight 


North. 


Souths. 








h. m. 


I 


3 S-3 




6 lS-8p.m. 


8 


3 6* 


IS 35-9 




11 


3 6-6 


IG S8-8 


6 40-7 „ 


16 


3 6-7 


IS 37-9 


6 21-2 „ 


21 


3 6-9 


IS 89-2 


6 1-8 „ 


28 


3 8-2 


IS 40-7 


4 42-5 „ 



B dosoribad in that per- 

^ __ „___ionJ-- -■— ■-■' "" - ■■ ■ 

South of i Arietis. 

ShootUvStara 
Are not Gommon in February. The nights ol 
the lOtfa and the 19th are those upon which 
their apparition is most probably to bo espected. 

Ctreanwloh Kekn Time of BonthluK of 
Sixteen of the Principal Fixed Bt&ia 
on the Kivht of Febniarr Ut, ISM. 

Souths. 



1 Ceti , 



5 10 4E-27 p. 



Persei. 6 3D 3368 

■j' Eridani 7 7 1-27 „ 

Aldabaran 7 43 34-64 ,, 

Capelltt. 8 22 20-43 „ 

Rigel a 23 9-97 „ 

a Laporis S 41 46-02 ,, 

a Colnmbn 8 49 34-91 „ 

aOriimis 9 2 69-43 „ 

y GeminOTom 9 44 69-86 ,, 

Sirios 9 63 69-74 „ 

Castor 10 4t 2-23 „ 

Procyon 10 47 2-81 „ 

PoUui 10 62 1-48 „ 

iij Cancri 11 23 66-63 „ 

aHydre 12 36 24-66 „ 

The Method of fl Tilling the Greenwich Mean 

Time of Southing of either of the Btani in the 
above list for any other night in February, as 
also that of determining the Mean instant of its 

Transit at any other StatiOD, will be found on 
p. 363 and 360 respectively. 



S£L£-ACTISa BOILEE FEES ASD 
ALARM, 

T TfK annexed engraving represents a method 
of regulating the feed to steam boilers by 
a solf-uoting apparatus, recently patented by 
Mr. W. White, of Manaford-strMt, Hackney. 
As will be undL'ratood, the arrangement can be 
carried out in a variety ol ways, and that illus- 
trated combines in the some apparatus a self- 
acting low-water alarm in the shape o( a whistle. 
The invention has for its object the regulation of 
the feeder supply of water into steam boilers by a 
self -regulating apparatus, so as always to keep the 
water in the boiler at one level so long as the injec- 
tion pump acts, and thus make it impossible Mr a 
boiler to explode for want of water ; and, further, 
as a safeguard sgaiast the pump failing to act, a 
whistle alarm is attached to a cylinder or other 
luitable duunber, at the ^ovot put ol which is an 



inlet to receive water from the boiler, and at the ' 
upper part of the chamber are an inlet and an 
outlet (g) for steam, by means of which steam is 
led into the pnmp or auction pipe. The pipe 
projects inside the chamber, and to the end of it 
n ttied a suitable valve and valve boi, and in the 
lower part of the chamber is a float that will rise 
and fall as the water ebbs and flows. By meooi . 
of two side rods and a cross bar the float is con- 
nected with the valve in the valve box, So that the 
valve will rise up and lower down with the float 
OS the water ebbs and flows in the chamber and 
boiler, the effect of which is as soon as the 
water is pumped into the chamber to the right , 
level the float wHl open the valve and allow 
steam to pass through the chamber and pipe j into 
the pump or suction pipe, unl prevent the pump 




from throwing any more water imtil the valvd is 
again closed, and by this means neither can too 
much water be got into the boilers nor will the 
water be allowed to fall below its proper level, it 
being perfectly self-acting, without the inter- 
ference of any workman. And, further, in the 
event of the pnmp ceasing to aet, for the purpose 
of giving on alarm, a whistle placed either on tha 
boiler or on the chamber is worktd by a vslve ud 
float, which acts in the some maimer as the 
apparatus for regulating Che feed. 

In the illustration, a sepaiste float B is shown 
as actuating the steam whistle, steam beinf 
admitted by the pipe i^ ; i is a float connected 
by a bow, I, to a valve, i, working in aboi,j : the 
head of the bow being secured to the valve by ths 
pin M ; e shows the water line, and h is tha 
chamber or cylinder in wbiiih the apparatus is 
arranged. In the position shown uie upper 
part of the cylinder is fllled with steam, tlM 
chamber having open oonununication with the 
boiler, and all other outlets closed. It, now, the 
feed pnmp throws mora water than is required, 
the level will rise and lift up the float h, which, 
in torn, will open the valve i, through which 
sloam will msh to the pump through pipe g and 
slop its working. Similarly, if the water foUl 
beljw the normal level, either in consequenco of 
the pump stopping or failing to throw sufficient 
water, the float b will fall, and allow steam to pass 
through pipe ( to the whistle, thus calling the 
attention of those in charge of the boiler. 



A METHOD of giving articlee ol iron sind 
steel a protecting coat of rust has been 
patented in this country on behalf of Ur. 
G. Nicolaus, of Xdiuchammer, Saxony. Accord- 
ing to the patentoo the new or improved process 
combines the covering power of oil paint with the 
fineni'ss of a galvanic covering and possesses an 
CKtrHordinary durability. Theobjecteure there- 
by altered chemically at their surfaces only, and 
there is thus in reality no separate coating. The 
process can be applied with equal safety fo caat 
iron, wrought iron, or steel. The objects to be 
patinaed are hrst carefully ground and polished 
order to produce a clean metallic surface, to 
move dirt, and to prepare it to receive the lustre 
,. brilliancy required in some cases for the com- 
plete effect : then follows the most important 
manipulation — namely, the annealing of thu 
objects. Oast iron, espedally such as is very 
thin, for artistic and architectural purposes, by 
n of its unequal thickness cannot be sub- 
_,_. i to llio process unless annealed. Tho 
annealing of the cast objects is intended to make 
the material homogeneous, whereby the success 



4fi6 
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ofthenoMtdiiigopNatiomuMiL-und. So-oUcd 
tempered cMt utidc* matt lik««iw be mbjecicd 
to tnr Minnalini: pmrrw ' lugcr object*, aach u 
ftatoea ta moBumeatal caMinga. can be mbjected 
totba foccwding opentknu vitbont fnrtber^re- 
pantioa, a* th^ii nulerial poMe*i«« aufBciaDt 
homogeaeitT. Wben Ibr uticl«a are regulailv 
aanatlad tb«r an aUi^nvd li> cool ilowly, and arc 
then placed m a pickle to remoTC the annealing 
•cale. Tbif picUe may coosiit of s vrok >oluti<m 
of mlldlaric or muriatic acid in wbich tba article 
ia immerKd tor a tew miautea : (hen tollovi a 
mechanical varking- of the aurface bv Bconnng- 
in order to rcmcn^e the aale completef<r- When 
theobjectia completely cleanBed,*o that all uneren 
pai^ and annealing ncalea are removed, the 
pecnliar p*>in»iTip proceaa can b6 eommenced- 
lliia proceas consuls in to laying on a dilute 
Inorganic acid (about one pact otacid to five parts 
of vater] that the surface is cOTsred vith a very . 
thin coating of the liquid. After coTering over 
with this Tiut-vater the objict ia allowed to dir 
completely, and it il then truihed or rubbed with ' 
clam ng«. afli-r which the rusting process is 
repeated in the ome manner as before, and the 
remainder of Uie mst whichis not fixed is removed 
afta the sabse>]UfDl drying by means of brushes 

Finuly. the previously warmed caat article 
is painteil ovvr with linseed oil, it is then dried 
in an oven or drying worn, and is then covered 
with colourless Lioiuer (tpinfut lac], which canbu 
made highly brillianl at any required part* by 
wax poliahing. Castings treated in this manner 
bMmne of a beautiful durable black colour when 
tabmitted to the action of heat in a stove. For 
browning wrong-ht iron and steel the above de- 
scribed proc««s g:ives better results tlun tht 
ordinary procces, and haa the advantage of greater 
simidieity. In treating wrought iron and steel 
the annMling process is diapensed with, because 
those materials already poaaess the homogeneity 
■ ■'* for the pitioaing proceea. 




a combination 



, lo arranged that when 
ontact (i.e. aeparated by 
I of air) the faces B C and D E 
nqnentlf between D E and 



B E they act ttwcther as a tbiick parallal pUle of 
gUaa through which the drawing-paper ia viewed. 
The rliomboidal prism ia so constrooted that when 



Ifll 



OH A VIW CAJBBA LQCISA.* 

By Dr. Hroo S^niJDKB. 

. thii 
LdBgune 
oi aevcnl forma of camera Indda'which were new 
Id me. I obtained au example of each, and madt 
ft MriM of triali in ~™.p*"*"' with the older forms 
with which 1 was already fanuliar. In all of them 
I foand more or leai dMecti, nc 



and perfect the coutmction and adjnstmmt oI 
Mr. Wmiham'a high-power htnaeular priim. I was 
much interested by the ingeBoit; of this device, 
and it ou.uii*d to me that that aivangemant of 

hitherto made wxiiild be considerably rrdnced it not 

be the po^ioQ most gnaBlly 

drawing. I ^in Jme last) drew on a large seals the 

sjilim <d nums which ^ipearad to be snitabls for 

gOvct the prions 

from miercaoopists. wbu were pswionily disinclined 
to believe in tu p>aibQilT of any naw device at 
the pneeni day. which ihould be substantially 
bMKi than the 'csmerous older forms which appa- 
lODIij exha3Ke4 ihe nbjr -" ' 



Itm itf:^^ m z^mzLcb to the eye : the slighteii: 
dcvia^.ti trc<a ti^ z.'.iBal poeitian in many i^sei 
eatnly dntmii:f zLe elfectivenefs of tha ap- 
^aaxzj. F^rr ui:i r^aaoa camerc hicidK actins oj 
ew R^ce&cn have ^-a found favour, thon^ theu- 
affuKi E=Lpl;csy i^M s^iinced tic coutmction of 

Ie. r.TU:z V, ^.briaM tin* dJEmhica ipcideni to the 
=aa cJ :'<< r>^Acc.-.c.. — i>-y dtvjcca have bees made 
actja z,i :•:■. n2«=^'.ca. acd wbrn &eae havt 
u parallel mlir.n. (hi- 



, the drawing-paper ia viewed. 

- - — — r- Jmia BO Donstraoted that when 

the face Q F is applied at right angles to the optic 
axis of the microacope. the axial rav Hpasaeswith- 
oat rafraction to I on the intama] face E F, whence 
it is lofsffy reflected to J in the face DO. 
part of the ray is reflected to the eye bj < 
reflection in the direction J K, and a pari ___ 
mitted to J' on the face A C of the right-angled 
nism. Of the latter a portion is also lellscted to 
E by DtdinarT rafleotion at J*. The hypotheonse 
taoe A C ia cut at socli an aogls that tlie raflection 
from J' ooiDcides with that tram J at the eye-peint 
K, thus ntiliiing tha seooDdarr rcflectionjto 
strengthen the Iniiiiiiniiwn ss of the 

angle at Q is arranged so that the t . 

ginal ray H' fnm the field of the B eyepiece strikee 
upon DQ at a point Just beyood fiw angle of total 
reflactiaa, the diSiBctum-baod* at the '■"•■♦■"g 
ande being faintly diaoemiUe at this edge of the 
field. This angle gift* the greatest amount of 
U^t br STduHry Inaction shivt of tttml reflection. 

fij tnia amngement the Bamidan circle over the 
We m eee eonea jnst above the camera Indda, and 
tie Said od view is not in any way redocad : all 
Hiat can be nn directly through Oie 
(say 3I>> of Add} ia parttotlvdeputed in 
Inoda, whikttbadiawiBcbciDg viewed 
coarse not cat down in field. 

In pnetice flke m fc aoac op e should be inclined 
about 46°, tod tha image aeenrately focuaed 
throng the ejajteoe at nsul. Thaoameraitthen 
slid on the syepseee and puahad down men or lass 
until the DicnaMncal image is seen distinctly and 

Hie diawing-paper is idaoed on Oe table imouMli- 
ataly under the camera. Theobsarver will then see 
the microiGopKal image projected on the paper, al 
thSHmetimenewinglhepencil-pointdirectly. Th< 
irAair pupil of the era is available for both images, 

blT largor than the pupil. It mar be necessary to 
balancs tha iUamiDation either by subduing the 




afterwards calcined, a process technMaOy caDed 
"roastinB." This consists in tha afflimlua cf a 
moderatelheat, whereby the mora volUile on- 
ponenta of the on, sooh as carbonic add, MthBr, 
&c., an sxpsUed. This is effected lir tfnadingmi 
tbegroonda stratum of ocala to adep&irfabMt 
eight inchm, over which ia laid a lajv ctf iraadau 
toadepth of abont 6ft., interapnaed with ul 
dnders and coke dust and eorerad with sm al l i w t l i. 
The coals being set on fin oomtniation wiUgom 
for nearly a monOi, v> hen the cementatian >b^- 

I. 'Aa modairn mstbod of psTti 
proesM la in ftkiln, the coal aar 

..lUaatl 
out at the 




what we have said 



ing proosH they consist of an oxide of Oe a^l. 
obmtaned w.th some earthy matter in Tory vanwl 



auTane having the least knowledge olcBemaij 
wiU atoDoe per«eivethat thsy vroald be tdamtdsA 
nlll[-.t' ■ peopertiee of which will vary wiftlM 



oompoaition of the o , 
ehancter. The method o_ .^ — 

must be to intermix the ir<matoB__ _. . 

ataneea as during tha process of fumoo wiU oobIbc 

with the oxygen and earthy matter '' " ' 

bave the metal bee. neearlvmert _ — 

no fuel but charcoal, hot tlus was fa«tgsttiD| 
" ■ o Lord Dud'— -' °— " '>^-— ' 



Lord Dudley, of South 81 

dure, in the yw 1S50, or about that tisM, got 
latteia latetit to nas pit ciml. Ever ainea Om the 
ordinary coal when oonveited into cots hsa base 
found to be the most useful and eganaiir fnsL 
From the great aSinity of this coke mmtbcntor 
oxygen, it is selected aa the proper sabttanea la 



^t in the microscope or bj liii iiwitillg it on tbs 
rawrng-paper. It will geiuially be nund that 
hen this object is in a lominons field the li^ton 
ttie object (especially with lam^ight) may 
advantageonaly subdued li^ ground gum or stmQ 
meana. The eje maj be removed as often aa i. 
quired from the camera, and tha work reoommanced 
without tha slightest ■hi^ng of tile image ; and 
with properiy buanoed illnmination. fnlly shaded 
drawuigi can be made with very little practice. 
He drawing-paper should in every case be placed 
at the disMnce of distinct viaion, either using 
spectacles or not. It the vertical position of the 
microacope ha [ireterTed, the drawing-paper may 
be inclined 49'. either in front or at the side of the 
instmment. For very accurals drawings in all 
ODmnths, the drawtng-paper should ^ course 
wholly coincide vrith tha plane of the optica] image, 
as with every oUier form of "■■■"" ludda. A 
^iringcUp is^ovided in v^uch a screen of black 
paper may be put to shade the ejanot in use. 

This form of camera ludda can be modified so at 
to project the image at any desired angle. It 

bs ssed vrith the dissecting ' ~ '~ 

magnifier, also on a stand 



naoopa or haat 
: archrtectoral i 



IHEHISTOBT OF A BVCXSI. 

Fan intenating paper on the history of a bucket, 
leeently lead before tbs Wanington Literary 
and Pbiloai^ihieal Sodtty, l£r. T. Morris said :— 
There ia not the slightest donbt about the sheel 
iioo being mauufadued in Soath Staff otdshire fno 
which the IxA backet waa made, and this will bs 
ribing the tnatment and passagt 
u the stose to tha vaqp osefu 



of the other subatancea to be eaa^ayed i 
sapaiating the eartl^ matter of the ma it dds 
mined by the spedee to which that ^izthy matli 
belongs. In tbs oaaebefore us limeatoitea are nan 
they being t^ b^ flux to tonn jglaasss or sUi 
with the earthy matter c f this argiUueoaa ore. 1 
give the eoostructian of a smeltiiig fomacc win \ 
ont of place. It will be saAdsnt tosey thattl 
ores, coks, and fluiarethargsd into the top and ai 
acted upon In the hsat rinng np from the lowi 
partotthe Aimaoe. the comboMian being aoee 
eratedby air being Blown into tha ftunaca nndi 
liiiwiiiii The oxygen of the ore combinreB with S 
carbon of the coke, the li m e e tonea with the alamin 
silica, Ac., and a portion of the carbon with tl 
metal, which being ths heavieat &Ils down to fl 
lowest part of the furnace. T%ei« arw luitah 
openings in the lower port of tha tnnince, ane at fl 
bottom of the hearth which is opened at fiii 
periods to allow tha molten irca to ninont,andcs 
at the top of the hearth or " beeh," aa it v lalle 
from wtiich the slsga an contatasdlr flowiBi 
Whilst this lowest part of the f nmaoe is ilbag wi 
iron by the funon of the oiea tha men aia eaagwi 
in makine rough monlda in aand to l eea i w II 
metaL which when cast is conmonly known at p 
iron ; by metallu^istt it iscallad the earborat of ira 
Thus irtiat it took natun myriads of jeare to form 
ocnveited in a few bonn by the knowledge as 
handiwork of mai into the moot nsefnl met 
known. Itis the finished andthaetironiaakatti 
«B have now to do with. Per a few mnatea « 
will follow him and sse what ha doe* with D 
usetnlm*tal. ItisofnOB 
puddling furnace, only to ei 
itn^ ths <■"■■*■-* iron — *~' 

thai the furnace has ti , , 

the grate and the other the hsaitk, the two bsss 
divided br a loidge oompoetd of ira platae. wil 
flnbrickonthatDdeot them ant aafBdnKt,ai 
on the other tide wbBc tbs mttal ia p«t a Giidaff <€ 
fettling] Ota lefrscton matmial, tfca hUw > ■> 
frU-M— J irDBStcna Jtsx \r^ ' - 
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It inuwi'llrDfu^htoiobKmncf pa 

• kn^xrlnl^' of thf olwic 
•> a k'ttrnuat cau ci tht id 
hi* bbk'nt^'rr :abi#. 

Tbif Ohurruan Hid b* thoogfct PlofeMCt Snjth 
hxi atLiL'iie>l tiM much importacce tn vtat wu. 
aftvT all, b*^; th« «XM<EaB>m of oj^aLtx fun an 
iivlitiliul awmbn. Th« Sockty vai^ad to a- 
iMUia^ ohn-rratioiial uttoaomj, auitc pctalufa 
the KMulU of (uch obUTTstioni : Iml tbKj oc^: 
tut tii b« hvlJ mpoiuibla lot enon that mi^A be 
oontaiuod ill thow obaamtioD*. With ncard % 
tiaoinft the roloun at itan op to Omz ]Jtni in tbe 
fpKtnim, that might hnwiHi br dcac: bol ■! 
pMMBt it «u impiMBhle, a> (Ik 



bad, ho««i«r, raniodcd km t 
- ' "^ -"- ptCMoted ilw Soc - 
I wisb. and had a 



Tht 



■jmpathy with ' _^ 

to tann. " tht infant Heivaln." 

Hr. Eipin then md ■ pwr " C^ a Xcv TIhot 
ot the Caue of StcUar ^■"-*^— "' Tld ttar j . 
Fegaai ii a known btnarT. A*. !££ lim* of ia 
diuarery, the compan^nwm a Kconl jl an 
^art: bat in ISdti it ww c^Hmd u bt 
UKki bj Secchi, snoe wbich r 




fcA.>-, I«M. 



drift v.iiTM(. I vn if^r-jsM -J fulfil 
In thM* ■h'.irn, in :!> t/-.T* that tfat? 
nhanrwt ilunnf the (luea! jva. . 



'JS^' 



.l«n. l-M. ;U- ¥.. 

.)«a.4-i;. ;v- - '-;, 



tyiftaA HoK^L 



. KMcKrobi. :-T^ 



.ran. Uar 

lit fimt iMn/an/Jr, 7<« ia^7 (TwiiJ »cti«-^ '.o 
MiflKlh hli^la 

Mr. K y Ha»7« ';Mti«l(«r«t, mxA u »- 
tMMlliiK ■w'.Mftt •-« •'-■ •«■-. Jat--A --f ;' rii»« 
Whan tM ■*•« 
mIiImi 111 



SGIENTIFIC NEWS. 



T^:-I 



xtti 'Jif C&m«t P<>=t-Br>/klUpn*«ct K- ai'ips... :e F-'* '. - 7. I=i r. t* fttjeCi 



=?SE 






lira* u:J diff=K4 it br-lyL^Mi a^Kci::^ »t2 ■„'*-■*" 



i*aed n:i;:-j befciad n=i«r 'it Eire, ?■ 

i--in:.«,=a: in tri«tae«tos «*U:= =^M J^.- 

J-. Tw-o ti:aa liur the a»i« tTJt^"^^ ";L,^"~ 

I z:iEal tppdaianM. Tbttime ■■'■'■ " -^-^ 
and !' ti.M.T., Jtc I. und i: 



a: t Rceci =n:ci; of :1^ FhTBcal nc ..i: 

£>: ?'V;il Itallis ixr.i^. llr. ll«vanl Grabl. ' iii«' 
'.£.».. read a papET 'A 1 "New t'MiQcIEqu- i^ -r^.Ki:s :■ It 
crii; T^MMipn." -EwhiiliTi^vtaerTtrbpiotii Nfcf.'^-.. -.t->^ l — >-- ■ 
ii=-3.i«;«T:armi>3:ciic'=« — isfa^Iliimaj ■ r- .iu-*.--.^ -j .-.^ . 
« u :i:=i:rta~a:i u th« a;£r:*«j-jt- He ie- 

iM *^-:l tt \iA :v£f^^i:te^ a::! then ihareA. 

- ^ kL?««:^ It SMCi u! a las:ei= a dftsgn f-ir j ys~; 

i^ =.--iit;^^j~ii^ia isTo^ ^ ex- ^ f'^'^Vt'."'!!,;?:.'".^-.': 
*-'• lie eri;:!,:!!. wiii wu j—^-jJ is a nos: ■ r^ *^ : — "f^ — ? -c^-k. 

•trae=l*i leatcd •= a- ;a*T ;haL-. *«dt »luch ■ *'*=' ^* *V-^** ^^' 
^tTinii'. sadiiswT ■ 'MMU: aiuiE* 4^^=.^ 




Mr. £. A. C.^-T>!ri Iktm = A: 
aizj:." -iTLf if i; Kiii* X "He 



■r.yi ywr *i^:l*-L Pi* I 



so ik; fr:= aii.«ptiEj it* tusiu; 
L*i It. Hkn^.T-i-o cocuordi tha: ite 
;tgT!:g:Mia were iser^ij '-■— ■r^^rTTit cf the 



and 



■A a >j*r ;- ti.i ■- Pria-ajl'* «f 
. ccaiE.;.:^ na: ani Eltctnc i ^r"^-; >=iTn£«=:MkA A P;*<rt; 
Mr. bnW* derice Elf^tiicilr " w ia£:^ T~r« aith-T :i ti.e 
lOT abt^B ooe^ihiid , p*p«T Ratal iat Tttriji^^* v«« bri-^ji rifi]r 
I iMx iinrl:t vii rmrl M •^ecaric Uxfciiar, 
F R i! r«J 1 pt^ ' t^= "* W^y^ ~'f^ 'V.2H" .^' ^■v^ 

jTjjiT— »-■ wti :: — 1^ .-. — ■-<»■— is. I* they 

y iii:=SME«aa '.(' twiiigti, «td did dc* ^** '^*^^ 

iceptioeal ndecting poven in ie < Acccrdisf u :*ir 
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■1 ^jdsAd bjf gta-vitatkn, bj repniMon dee • -j^ (;(t»**t*i- iis-a 

Lit. and tr 'rapr.nti'.n and disin^estaticfi. ' (jij^a^ x>rsi :;- ■■?''«=- ^ ^T 




lVt.ltl«<M>. !••■■■ 






■^^ V^-ilBlJwAlrt-lM.W-'"''''"*?*- 



Ai wood zha^JM 

1^: tw Vrsn recsot*^; isiaiLlSrcf i'S 
ijitn i,e iiajb; i* pl^nd.itif cf ± 
.»ti :v A-zK. a=i v. icmfi. u be .il 



: Mr. 



.t of zlaM ;:n:^rM oi 



^fii*4y«i.,fhBi< 



"l£2i™ 




EHQLISH MBOHANIO AND WOELD 0? BODiMaS: Ho «84 



LETTERS TO THE EDITOR. 



tith far tti eyininu 0/ 

<r«n .^ u bmff at r>it*aM.\ 
nld hi oMrttHi u lii HiuToa a/ 
il, TartibKA-ilnl, Otftml jnwCw. 



»p*«*faf e/ a«|F lllln- praiattlf iiittrUd, wiU oNm't. 

" I wonUliaic mrjtme write whitlie ktum, uid u 
mnch u h» knon 'but bd vxon -. uid tint not In Uiji 
aalr, bnt fn all M^ nibjccti : Foi nek ■ psnon maj 
un ■am* p a rt i imkr faHvIvd^ uid npcnau* of Uw 
utnn of Bu^ ■ penu or moh > taiiahlg, that ta to 
alba UilBgihtaunn BO more tbu whM nBTbodrdoM, 
•BaTst,tok«pactiiC(nvia thli Uttla UnuB otuZ 
«1U BnOKteke to oilla ths ^Hilc bodr ot BbSni ; m nS 
nom vb«m ORKt tneaotHilaiOM didn «■-»' — <-fc— T n 
—MmHItn^t S-f, —r—i 



THE nBW OOTTNOIL LIBT OF THB 
BOTAL ABTBONOMIOAI. BOOIBTT— 
TOt. XLTII. OF THB B.A.S. " JUS- 
KOIBS '■ — MAB3,. JOPITBB, AMD 
SATUBIf ~~ TBI^aCOF£a OF LOHO 
FOOUS — ANBBOID BABOKETBB — 
"FAME'S PBKKY TRUMPET "—CITY 
aUIU)3 AND BBOMFTON OaASPINQ 
— tSCHSB V. OKNTIMETEES — BED 
BTABB AND AN UNBBAO Y BBWABD 
— BLTTE MOONS— SUN BISa AT THB 
CLXIN STONE OIBCLB— OALODLA- 
TEOB OF OOHBTABY OBBITS. 
[2i-28B.]— Is comnion, of cour», with sTery Pel- 
low of ths Bojal ActroQOaiiisa] Society, I hav ' ' 
recaived the " HouM-List " of the Offlcei 
Council of the Sodety for the eiuuiue year. It ii 
Simplj s rapstttiau of tfaa riid atoij— by a ihuffling 
f>( the cuda between the Vice-PrendeDts and the 
ordinary Hemben of Council, mbstuitially the 
cnnent list of affice-holden reappean. One new 
name, however, will cHrtaialj' be welcomed by the 
Fellowa : it ia that of that thorough aitronomei 
and ojigle-hearted man of science, ColonelTapmaii, 
«iio ia noDiliuited u odo of the Mcntarica. I 
can only ezpreu a hope that one or two of the 
paltrj traderi npcin scienoa with whom Colonel 
Tupmao will sit will appredtttf the honoui done them 
byaaWMiation with tho jiian. whose diiiinteresled leal 
(or the promotion of ajtrononiT prampled him lo 
CBitj on the CompntaliouB of the 1374 Tramit of 
Tentii at hii own co<t, after the allowance from the 
Treaauryhad ceued. I am moet eincerety lorry, 
though not 8urpri»od, te note the diaappearance of 
Mr. BatTDw'* name from the office of treasurer. 
Of eonne the reaioa ia not far to aeek. He does 
not dine with the wite-puUere in the council who 



of the lolar motion in «paee, from a diacuMion 
boMd npon the proper motioQa of stars in the 
Southern hemisphere. A similar ciiscuiwion waa 
undertaken by Mr. Gallowny aboat 10 jeara ago ; but 
Mr. Plunimer has employed the imprnred and more 
accurate proper motioua given in Mr. Sloue's ad- 
muable "Capa Catalogue," He cornea to two 
conoloaiona worthy of note: the first being that it 
appears prohoble that, on He irhoU, proper niotioD 
is a mMonie of atellar diatonce ; and neit. that the 
direcbon of the aolar motion in apace ia towards a 
point in the hesTeni situated in B. A . IHh. S-lm. 32*., 
and declinatioD !S° 31' North. This ia in a very 
blank region of Hereulea 8. by W. of Vega. Mr. 
Dunkin, it will be retnerobetcd, from a ducnison 
of all the most tmitwotthy renilti since the time 
of 8ir Wm. Heraohel, placed the apes of the aolar 
motion in B.A. 17h. S-tm. hfit., and declination 
26' 0-6' north ; a Uttle Vi the S.E. of X Hervulia. 
And lost, though by no meana least, I most men- 
tion two papers by Professor Pritchard, one on 
the " MeaiuremeDt of Lunar Photographs ": the 
second on the " Photometrr of the Brighter Stara 
North of the Egualor." I baTS ipoken formeHy in 



Pritoh 



^■s 



Volume of 01 



leotiMo with the miMiable XLth 



■aythttboOi theia paMn—eni 
v-are of ^leat and mdunng in' 
ae, and giTe the rHults <A ai 



V* vju«^ uMu v3 be got rid of. On t 
though, I have seen worse lists, and if voters will 
only run their pens through the names of actual 
mambem of that moat paltry impoature, "The 
Committee on Solar Physics,'' ' substituting for 
thorn those of such well known and independent 
men as Mr. G. F. Chambon, Sir Jjmea Cockle 
SiiBdmundBeckett, Mr. Franks, or Mr. Green I 
do not think tbat the inteteatB of aatrouomy, 'as 
contradistinguished from those of certain persona, 
will be likely to suffer at the hands of ooi new 



the detailed acco I 

the last Transit of Venus without heing forcibly 
Impressed with the idea of their untrustworthy 
chotacter aa a means of delerminiag the Solar 
Parallax with anything like rigid accuracy. It ia 
quite extraordinary to read of the different aspecta 
presented by the aame phenomenon to man ob- 
aerring almost side by aide. Some appear to hare 
•een nothiug whatever in tho ahapeof the notorious 
" bloGk-drop" ; othera to have observed it in its 
most agaravated form : while in at least one cose, 
to far from a ligameut connecting thu planet's 
limb with the dark sky beyond that of the Sun. the 
limb of Venua appeared at egresa actually to 
VBTB, the bright limb of the 
Any attempt lo collate the 
?e of the varioua phaaea de- 
scribed in such eitraordinarily diverse terms must 
it would leem, be almost futile. In tact, it con 
only bo bv an ingeiiioua process of " cooking " that 
n be rondered sQsceptible of comparison at 

[issier bi 

{■■Double Star Obfcrvatious mode in lS7i) and isSO 
with ths IHjin. refractor of the Dearborn Obaerva- 
torr. Chicago, U.S."), to indicate its high interest 
•nd value to every one enRaued in the stady of the 
^liar heavens. Mr, Plummer. of the Oiford 
ObMmtory, has been reinvestigating the queatlon 



push, as 
Sun Won 



theyca 



Jfnuirt, that I shall asearedly not 

being ^ompted by any feeling of 

private friandihip or wish to flattar the Saniian 

ProfMwi wlwn I lay ' 

lotablj the Utter-an 

' — ^ value, and A-n __ 

of real hard soientlflG work. The 
remaining paper in the volume is one bv Hr. H. 
C. Rutsefl, the GoTemment Astnmamer A Sydney, 
who has been remeaauring HeTMhel'i Oape Btari. 
Its use will he chiefly confined to observeta In the 



[t wou]d he found 



letter (2-2239) on p, 427. As tar as my 
. ienoe goes, his deKsription of the teleec 
aspeot of Jo] ' 



telescopi 



experie noe goes, 
aspeot of Jopiler anr 

T£e"fliMmlst" of which ha speaks u certainly 
essential for the Aneat definition of Jovian detail. By 
far the bert drawings I have evur mads of Japiter 
iumylifa have been made when a fkint haie over- 
spread the sky. Under luch condition* the colour- 
ing of the planetary markJTigi heoomia wonderfully 
aooantoated : the general ^are ol J'iipiteT'*m'f*»> 

so to speak, dilatmg It, ondsr nininal 

stances. Ths tinta of the ball and rings respeotiTely 
of Saturn, which " M.A." describei, aieiiieutically 
those which I ace myself. Iji connection with 
Mara, I can only repeat what I aaid in letter 22()!IT 
(p. 301)— Tiz., that I have had apleudid views of 
Ateogruphic detail with a higher power than I et 
generally, employ on Jupiter. J do not kno' 
though, that tbe limb of the planet was partic 
tally siiaip. 

With rcferenoetoque^ 52725 (p. 437), I wouU 
point out to Mr. Mee that, inter alia, the degrada- 
dation of light bjthe incieasa of magnifying power 
is a very operative factor indeed m limiting the 
amount of ampliScatiou, Let us take his own hypo- 
thetical telescope of 2in. in aperture and of 3Uin. 
focal length, ttieuj as he says, with an eyepieos of 

i-_ • .!._ ijngjj magaiiljing power will be 

aperture of the object-glass and 
the eyepiece remaining the same, let us double the 
focal length of the former, and we shall, in the 
result, get a power of 2t0. But the image (say, for 
the purpDH of iUiutiation, of Jupiter) formed in 
tho focus of the objective will lie of twice the dia- 
ofthat projected by tho object-alass— of the 
liometei— when its focus wasouTy 30in., and 
will only be cme quarter as bright aa it was 
with the shortei-foouaiea gloaa. Double the in- 
craasedfooni, in other words, aubstitute a ha. object- 
glaaa of toor times the origiual focus, or 120in.. and 
wedegrade the light of any given part of therasaltins 
image to the ]\,th of that of the original one, and 

r^t - ,„g^ (tg ultimate total losa of hght of 

_ , t reaches the rye, is compouaded of 

that which it jointly aoatains from both the obJFCt- 
|lass and theeyepiece. An extremely lon^focussed 
ibjeot-(!luB gives a Urge and very dim image for 
he micioacope which we call the eyepiece to 
magnify ; au objective of short focus, a smaller and 
' ' '' ; olthougb this invclve* increased loss 

greater abarralion from the neoeasaiily 
with their deep carves, of the ocular. 
A great^ait of the praotical optician is so to propor- 
tion these two elements as to aHoid the best result. 
"C. J. N." [query S2741, p. 437) should by all 
Aos send faia aneroid barometer to a practical 
philosophical instrument- nuker for repair, and not 
ivenfo a Jobbing jeweller, who soils apectaolea.&j., 
.nd calls himself on "optician." A good aneroid 
-a far too dehcate a piece of mechanism to be 
tinkered with by au amateur, or, in fact, by any- 
ne but a skilled workman. 
I hope that everyone to whom the honour and 
■urity of science are dear will get tho toUection of 
Demabvthat inimitable hnmOTirist. Mr. "Lewis 
Carroll'' (over whose "Alice in Wonderland" and 
'Through the Lookiug-glMB." ao many hundreds 
of thouaands of us have £ughed), if it be only for 



the sake of the one entitled "Fame's Penny 
Trumpet." The appodlenesa of the reference in 
one otthevereea to a certain pictorial advertiee- 
ment which was rectatly "got into" JV«r^, will 
atiike the reader at once ; while the acathing de- 
nimdatioii of tho quackaondhumbuga. whose slimy 
flattery of each other has no other object than the 
deception of the pubhc and the filling of the pookeis 
of their Mutual Admiratiou Society (Limited), must 
commend itself to every honest man. Mr. Lewis 
Carroll has never done a greater public service than 
be has in showing up the nheming and mendicant 
Cabal, whOMpartialsnocsHetDD, ■paaksbatpoorif 
tor the state A popular knowledge m this oonntiy ; 
and who, if soientiBo intonnation were a little mora 
widely diftuiad among the governing claiaes, would 
either have to tranafer their cadging tactics to some 
other dime, or workbonestly l^Uieir livinghsre, 
like other people. 

It is to be hoped that even- one of the Oivic 
Companies whichpiave so lavishly contributed to the 
funds of the City and Quilds of London Institnte, 
will read, mark, learn, and inwardly digest, ths 
" Report of Sub-Committee A to the ^ecutive 
Committee on the Organisation of tho Central ^• 
atitutiou," which waa presenUd on January 21at of 
the present year. They will leam from it, now it 
ia (oo late, how effectually they have handed them- 
selves over to the domination of the South Ken- 
aington ring. At the time of the inception of (he 
" ' ' ' " "' made bycortainm 



ontrng t 






._ ._. Jenlial Inatituto erected on j,„ 

tion of the Victoria Embankment. It wai 
known to (but suppressed by) at leait one 
membar ol the committee that ample lud 
for the purpose could have been obla^ied in 
the Dsghbourbood of the Savoy ; but it was fait 
that the establishment of the headquarters in noh 
a locality would have thrown too much power into 
the hands of the men whose sole funcUou was to Ibid 
the money, and who had alrsadf shown too mueh 
independence of the Brampton obqne by appointing 
ill. Mo^us OS organiaiagdiieMor and seontuy 
instead of Mr. Kedgrave. Haaven and eaith wen 
therefore moved to get the oollegiat* boildhui of 
the Central Inttitutioii eieoted a 



ton ; the " genta 

upon were freely appealed t 
nckening trade oant — '' 

— Iness employed will — 

representativei of the Quilds pi 



>■ paraded Intorea, 
in at oould be worked 

" Albart-the-Oood " 

bnsiness'employed wiUiont stint. In ths MuU, 
the representativeiof the Quilds proper (urrendared 
themselves to the astute sohemeis who bad wor^id 

of Sooth Keuaii 

the Centnl C . 
witbiu the obarmed iiw ownred by the Com- 
- liadonen of the Exhibitian of 1861. It needs -- 
ipematural bitnition to dlecam in the Beportn< 



profesBoniupa which it will be neceolary to 
eaitahlish, Uiis instructive document goe* on 
(on p, 17} to treat of " Management " ; and here 
we find that "2. As^ lecturer holding an annual 
appointment, and giving a aeparate course of In- 
struction, may be appointed by Sub-commlttM A 
~ a member of the Board." The meaning of thia 
almost too obvious to need pointing out. Merely 
a matter of coono, this is a device tor adding to 
__e power of the ruling clique in the Direofion. 
These professois must, under existing ciroumitancaa 
.._ J _.i .1 itures of South Kensington i 

independent minority, who atill weakly think that, 
because they merely repreaent those who are paylnit 
for the whole thing, that, hence, they have some 
right to a voice in Uio employment of the monej ! 
It is pcchapa, though, in connection with aueh em- 
ployment that this precious report is moet note- 
worthy. Tiiming to p. 19 of it, I find that " For 
the efficient canymg out of the above scheme, it is 
' 'lioved that a sum of £tS,DOn a year will be re- 
,jired, part of which would be piovided by the 
studeiita teea.' ' Tiiis amount is .made up as fol- 

Salariea of Professors, Leotuiers, and 

Demonstntors £8,700 

Apparatus and Material 1,600 

Clerks, Porters, Atlendants,Servant>.&c. 1,600 

Printing, Advertising, Stationery, &c. 1,300 
Bepsirs, Bates, Coals. Gas, Insniance, 

icT 2,000 

£16,000 



ing that the current expenditure (as a whole) for 
1 B84 does not exceed £ 18.500, this, irith the present 
annual receipts, would only Ibbto an available 
balance of £6.0(i0 tor the Central Institute, ao that 
would remain at least £4,000 to be provided 

Now I hear, in a very roundabout, lAit, I am 

satisfied, perfectly trustworthy, way that, at Uw 
Committm meeting at which this report wa* pre- 



Feb. 1, 1884. 
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DUTOW atripaa, wheisof each altenuU one retude 
Ugbtha)fiiiira*o-leu;;tb more tban ita aeigbbotiii. 
the spectra are /uui/uU ijj brightiuu. Nov tbe.. 
abo would still imags line*. Uioiigh falself . The 
•pplinliDii to tmupareot miciOMXipio objacti need 
not be Minted out. 

Yet tbe mon we ondentand the b 
of thtM meeba. and their optitml eSe 



lation wfaioh maf trolj intwpnt the [At 

lUiOK manl; the tKecny ot the mattai, M lU oon- 
rider the CMS of Fig. 2, whnia on^ tbe Unea AA 
aiid BB raaUyezlit, Imt CCais ^iparent bjthe 
OliMontpeetmaltbanaTroirapaoea between A B, 
AB. It u plain we hare mean*, i( out itu^icion 



_ . __ t ObTiOM 

ikiUnl maoipvlatoi with *. knowiedse ot Dhynoal 
optka, bj Moppiag off oentral pmcili, anO. when 
iiiiiiiiaailj. inner neotia, might Dting into itrtnieBi 
relief the mnoh binter epaetca eaiued by taintai 
and finer (triatioiif, which woe before "drowned,' 
aa it were, in the ooanet phenomena. Mr. 
Stephenion proved tUi in the oaae ot P. an^u/dfum. 




panod waa itopped 

It to alao aridant why eo mnch if taunt 
from Taiiona inoidaDoe of the li^t ; bat it will alao 
npear thatthiiihoold be itltcUed more gradually 
t£«tiB<Mtaln(n«RangeB»anta permit Aianilo, 
I aee nlenaoopiata adjnit for ooa obHqni^, wad 
make thajr otaM»ation; than try aaolher. Itwonld 
rattwt MVeai ttat oontlnnoni obeemtiOD onder a 
■teadily Ineraaaad oUiaoity, mint be neoawary te 
good interpretation ; BM that ereo then a eompeteni 
knowledge of the phyrioal phenociena ot optiial 
gratingi u naoeHary, aa wdf aa a Mietol oollatlon 
■ad oompariaon of the apMaraiwea with thoaa pre- 
amtadnoder timflw trcaaneat fay ooaiw ob]tats, 
of which tone dioptaio imafM can be obtained. But 
evantiuoit wiUbeouIvamattarof interpretation 
OMnaleaaoamat All we know ol ^. AUueuJa 



cnn^ at interval* id lo man* to the 
obrlona they «aanot be mere unea, a* they appear 
to na; but aa toy "form" mint iumln aoothar 
aet of linaa at at laaat donUa the minutenaia, and 



probaUy far more, what ia there can 
known, oxoept from analogy and oon^ai 
laigBc dlatoma. A* a mle we moat get linaa only 



in minute Mnuturea, and, aa a rale, Qiat wpaar> 
ance i) mctain^ fabe. Mevertbtileaa, the variitiop* 
'n dMaiWB between the apecfra nnder gradually in- 

it likaly gen«ml methcxf of 
lug the tme pnperltant of diatanoat 
botwoen rtnnnotaUequi-diatant, whOethe auooet- 
nveatappingootofthelnmaitaiidblighteit apectn 
appaan the meet proulaing genwal method of re- 
««aliliE tboee tainter epeotra whioh m^ lie hidden 
behind, and whidi ravoal aonw pericdto variatioii in 
tnre at the diatancea of the apparent linei. 
Imoat feel •■ if I ontdit to apolagiaa lor tbia, 
it will be read fay thuee -*' 



h of OpticBjUK 

. myaeb. The 



» fully a 



mpBao«a* or 

Hanoe, it may *eem preanmptic 
_.....__ —-eh may be 



fSdyfa 



meaomedto belo 

_, J can only (ay til 

to me elao tobeloftg to the p)- 



the matter amtm to me elao tobeloftg to the phy- 
aical theory ol light, from which nde alone I have 

the theory would q>pear to me to give valuable 
guidance toward* manipolatioc. Whethtr or n£>t 
any may gather hinta from the above conaidera- 
tiiMU, boweTer— and even if I am proved to be 
wrong in any point — diaooition of each point* can 
faard^ tail to become practical and iutereating. 

I had meant to add a little upon aperture, not 
leeling at all aure that tiie laat word baa been aaid 
about that yet, and believing that though much 
miiuaedand miauudenload by *omepaat 0)ipoiieuta 
of the new theory, there yet remalna •omathiDg in 
the 180" idea. But eves it time permit, I had beitoi 
•ee the reception of thcae remarta befwe vantuiing 
upon any more. 

Jan. -M. Lewia Vricht. 



[22-293.]— As there aeem* to be «om« miaconeep- 

"tioa about the trouble in naing the tobacoo-pipe 

' *iTeDted by me, which came oat alter I left Cou- 

•a, 1 would aakyou kindly topnbtiab thsfoUow- 

I direction* and akeloh, by which your raadfra 

II ivadiiy perceive that thure ia no more b\;nble 



in smoking it than there ia with the ordinary pipe, 
whilit, OD the other band, two aoonnoiu advant- 
H-r^s are gained, (a) The amoke i* oitirelydiTeatad 
nf tha offenaJTe voladle oil containing thenlootine, 
l< [iii; thereby r«nd«ndwhole«om«iiutead of injuri- 
MLi'< tithe moker, and quite inoKenalve aa regarde 
tLi.- EiwUaommmucated tothefomitnreof a room, 
iir, indeed, in a great mtaanre to the pipe-caae 
ite'lf, (i) Thep^ittiuaedlreetionaBi tomana 
factiire Mid managemant are attwided to, eoaroelj 
fvvc nqniree oMuutig— aav once a mcntb— aw 
tbcii only about an inen ana a half ot the item ikeit 
the bow^ whioh can be done in ten aeoonda irith 
an old hair-pin twiatad. The sketch totakantrom 
the pattam briar made tor me to try, by Maaari, 
Fiankan aiul Co., lying Opened (m flu table before 
me. F.andCo. WTttetonaAatltwiUshortiybe 
■old (to the tiade, I auppoae, aa they are onlr 
_i_,._i 1 — , -» 2ft. per doien, wbioh win 



uaing'caAon wool or charooal " or Heaven uowa 
what, " to do away trith the bother of d 



''^Sl 



Bsan Sits, Monaco, Jan. IS. 



mill linaa In maken), : 
lakeitaboutS*. 1 

Ilia principal pi 



makeitaboutS*. perpipe to _ 

""M principal parte of the pipe are ; o, the Ivon 
(KxiduoloT, screwing Into the briar (a) towaia 



the bowl, and into the Tolcaaite (S) towards flte 
mouth^eoe ; i, the filtcf-ohambar containing Uie 
■ponge, divided by a esnw about its middle ; and 
r, tbemooOiplece. II tbs ptoe it maaagei' " ''' 

Iowa, the ooly part nqmrmg cleaning 

Eaonthislhe tubeorboreof the briar past, tnad 
t<> (I. B ii a sketch of my pme-qtonge, natmal 
nUe,. After a imoto, nnaerew the ohambsr b, and 
vrvea the small (itd (d die now aaturated sponge, 0, 
l-rpi ,» til thornier, against 'a wall, or anythhig 
nhi'ru the ameU does ncA matter; this will aqoeeie 
ihut part of the qionge nearly dry. Now blow 
Etrnnj^ty through «, and th* pr es sur e ot the blast 
Hill I<irceagT«at part of flie volatils oil, fto., con- 
luiiiRii in the part ot the sponge i into t, whioh is 
to bo igueesed against the wau «* before. A tew 
repetitions of Ws rim^e process (which does not 
occupy halt a minute^ and, of ooana, leaTca tbe 
Sngen pertsctly daan) will salBas to Msufaf*^ 
emptf tho whole sponge cf its vdatOe oil, leaving 
d liriiwn pasty substance behind, lAioh can ba 
<>mpletely dteolvedont ot the spoige (after two 
r ^hrae month*' smoking, but even Uien it is not 
■ ■ iry) by putting it in a few drop* ot aloobol— 
i<[, Ij.'ttsr, ritiar— for a minute or ao. If a sponge 
^qiiires aqoaeEing whUst the amoksr I* out mlk- 
if;, the most ellMlive and rapid method ia to drop 
jn a stone pavement or path, and aqneeaa U 
lorough^withtiwtootlye&iidingppooit. The 
juii:«^' IS so volatile that the nonge, aftsoue or 
vo tuch aqueezaa, is dry aoongh to take up in the 
ii^naodrelnsertinits ohamber without soiling 
ii'iu in the least degree. If thepipeto umcrewsa, 
, J the outer halt <3 the sponge enoaed to ths air 
, ui^ht, it will belotmdperteotlydryin the morn- 
z and ready for work. 

Tli^ makera have a bad habit of etiBt*ting the 
'.o, which i* a grtat u'---'- - "-- 

jannot get pre — '- " 

.. pipe which can beoom*: _ .. 

<.-t.: screws ahould be lott to nosorew qufts SMdlv, 
thiittbe smoker can, if he requires, blow sboogly 
■ma tod, and clsar away any obstruction. 
Hie sponge ahould be cut with a pair ot ads- 
-B (I tsar mine waa done very roughly) ao aa to 
with a thin part into the acrew t b, the larger 
rt ot oooise bang contained in 3, It need neter 
iiuiitd from ita chambers A, except, aa above 
intioned, to be dleaned once in Uiree month* 
th cthar. Sorely there ia no "bother" in thia ! 



TBOUBKHS. 

[22294.1— TouB quotation from the Lmuit of tlw 
lOthiast-iolssna, as a eoneapcmdmit ot ttatpaiMt 
points out in the following Bomber, one tcaaaa, 
and he tfii^^fc* the chief reaaou, for the pntenUM, 
and oeitain^ tte one that leads ft e iw o Bwr to 

puHingnp the leg* two or thraa inobea, and tlM 
oo^Suthamt^btly with straps just ondsi tha 
knee. Uousars mtartaie greatly mth knee aotfaa 
at an timaa, partioulady in walEing, and most *■• 
pealally in the caae of the agriodtural Ubooia^ 
iriio, being burdened with thick, hard boots, whlck 
allow aeanaly an* play at the ankle ot Inatm, and 
being obliged to step high to get over the •iods, has 
to flu the knee more shup^ than oflMr walktn. 
nouaras hanging tieefromflwhiik tbentoalwqi 
to tha garment &ee»agt length ot the limfabetpem 
hip and biee, aad this ifttailt a tlreaoou and m^ 
■■ — -— ' — poll at the knee whai fliese jcfats afe 
bionrikt into actjou toaether. BieeAea, 

trary, Ming omflnad at the knae, a tnfl- 

deatlngth can always be obtained above to bUow 
at pedeot freedom of aetion. I alwam waat 
bnei^ for a long walk, and so I thtnc wonld 
many ottien if the comfort of doing so were batter 
known. LetanyoQSimitatethelaboarerby pulttig 
m hi* trODaei* two or three inchaa, and then fastest 
tMrnflnnly with tape just below the knee, and ha 
win get a moderate appreciation of the comftat 
oil Ineeoha* tor walking and dtting. 

ti^i^iuj advantage Imay mention, a* it it aoMO- 
lAat afflunataceoiawrinkleforwalkera. Btsct- 
OM will have found how wet onegett aboot^ 
kneea m walking ia lain, and the nason wID ba 
avldant to oreryone. At any time bceeohee may ha 
dried without ohanglng It too first place so— 
laper (a newipapar] inside the garmsmt ba- 
andthe limbs. 
' Jan. 21at., ISSl. W.B. Bo. 



•CI *n now on aale at ll» Anny and Navy, and 
(« StoifV, and, we bAl^i**- ^ th* tvadinr to- 
We btve tried o 



iii..'iir'B niniUtiOB aa u antbori^ on ttie Ms 
ill I'lton a double Kmadation. Chnfnl uUh 
jH'.Mi, lo ihelaatnetiaoaOoLBaBlHingivHta 

isj. <jr putchaaR* maj be diaappolsUd, aa i 

iminiion ia givoi to bnren, and it ia quite ..... 
I '■lisuue the piecea oI apoage eold with the pipe* In 
uiim-TCoL fioatdiicMe, nieMid*rriTedatbiMlaagb< 

itoia wilhuniiken.sadtlieiiuaiir '— * 

le light pUce, and with 

' ifeiA in a chemut L. 
laeleaa lecepUde at lb 



11 - <-a -BtarKmbj what ia really a pioceas of cold dla- 

L:ii ,',.>a. The hotamoke, ■■ aoonaiit nasealhnm^ 
l!i" nuB-condnotlnalvDrr ring, noola undaeBl}, and the 



OAIiZOO PBIKTIXa — SBAQBHTB VOB 
Ar.wAT.Tint THY — PATTT AOTDS — 
AiiUicnnTnc — sxTBAOTiva avi- 

ZJlra OOLOITBB — THOVCIHI BHAS- 

IHS BT XAOBIKBBT - PBBXAV- 

OAHATB STAIN IH OABPBT. 

[222960— In a query headed " Calioo Printing " 

[Ho. (i28f%, page 460) information ia raqnasteaaa 

to the mode ot making a oartain liquor lately need 

in caUoo printing, ot which one ot the aaastuoeBte 

ia caator oil. Iprasume the querist refers to lAU 

isknown aa"^^key-red on,*' though htodaso^ 

laan it not very esphdt. Several diKtortmpan< 

aid used, and the one to which " B.W." ntn > 

Is probably that m>de by mixing castor oil witt 

■ulphnrie aidd previooaly diluted with abont oaia' 

third ot its bulk ot water, and leaving the mlxttoa 

■ninht lie add ia than washed away hj a 

icnot common salt, and the fatty acids fredad' 

..._ ammonia,OT a mixture ol *"*'*"™^'* with soda 

or potash. The resultant Turkey-red oil oondsts 

-"uefly of ammoniomanlpho-ricinDleate. 

A ''Beagent" lor uw in alkalimetry (fuery 
92831, page 4W) whioh ia amtable for all oonditioBS 
baa yeVtO be toond. The nlative delicaoy of 






e, pheuolphthalein, '. 



ir abaenoe of 



■alta. Amost valuable aeriee of experiments on the 
lubject of indicatora baa been contanbuted to the 
CAmiuwI NtiB, (Vol. XLVn., page* 123, 136, and 
184; and Tol. XLIX., pagei 3fi and 3$ by Mr. 
K. T. Ilomaon. He ahowa that in aolutlonafraa 
from salts litmns snd methyl orange are abont 
squally delicate, but are ta outstrlified by pbanol- 
phthalain and pbenacetalin. Phenolphthalato is 
wholly useless in presence ot anmumium oomponndt. 
The behaviour of the indicatora with various salta 
(it naattal and acid oonatitution is exceedin(^ 



alkaline to meOiyl oran^, li»t ^sjaSwi.^*! ■«»- 



ENOUSH HBCHANIC AND WOULD OF BOIENGE : Ho. »S4. 



Fkb. 1. ISB- 




i hecM It sur be lued lor 
•^'.^aift. mbooatif. (ili- 
nHf tilmolpliilulfin u 
:.d.ls. ud ii Tvluabie for 
i arii. If -Brint" ii 

.CI d» MtKT thut 



D^ a drop of 

.»-^: Ki>ia cstfl ■ [ceI eoioiiT appean. 

if 2:: uOScivd tT «^-«-'-f In;, of deci- 
> J?^* miQifnEUcn of frM 
tii Mii i=-^ cJ pihsitic add. 

_ nJi-cttncfatlraddand^tTiii^fat, 
Cii fu^=7 :I tb« lu:er =:aT be foDcd br drdncl- 
a^ i; Ttiii: rf i»KT lidi. uerr^iEei! >t titntiDo 
ai aitT!. fe.=, i? t-taJ ireijtl if the umple 
I^aufd. If tLs ciTicn cxiUia also SMn? un- 
f|Tr^a^ai sazur. fts LT^bccariuD otL it ihotild 
h( ^{ics££<^ ^ *»•«"— f vilh al£oL;tlk pctub ; tlie 
k^i^i "mifi if. y^ Vat 4n!«li*d ic «a»T, and 
i et^. Tbr 
erapiJTVdd. ud tbe 
icMC. The ireight, 
i liiti zi :ht taUT acidf and dedacied frcm 
lb ubL ^ins -±it u:iaal lam au -jt tbt aicple : 
tka p"CTW i< rf T«T ^«acnl apiJiauo^. and 
fa^rif ti 'yiiijiijf ar;=:a:e ncciia. li ii de- 
M^Jj e c ^ V^ XL d tcT "C^Bimezcial Orvaiiic 
AaoLjat." -rixt I belicVe dw qmv« wilfflnd 
^mt Ti.t j=ld: iii(Lnniiic£. en Ifcf ecBiiseida] 
tHEi^ :i iaa : cet, at c ii scitc doc of [>ict. he 
^nm ftou i: ^cn «-^» pziLc iibarj or bonow 

-A^cT-— -;■" csiOT oiTJS. B Mid by -Zelia 
)iij*=." :; iATt b«£ o(j<eitad tnr hid 00 'gold and 
E-is. It lz. ofxpeEETe jr-^t**. 'and he mnM to 

Xi ^ jttmm it ;f*llr Enph- and m^cpcDBre. and 
!■• ai. f^ il« dejud nf but Tbir>»rT be haa a 
iacVCA kZ La ftcl. Bin i: n doI Oe flnl tnna br 
Maaj :1a] tu nsw claim haf beai made. aiMl 
k:«i3sf ijif jR ccsH cf it. SiciilailT. I Ke that 
lb. Gnj'i qboatni J Mr. WeldoE'ideBOBttntHo 
•< fill iKpuKhiiilT of ndDODg almmiumii in: 
eaibiXj ui mt: vith a rebtS tK*a "jL. E. S. 
(Stf^ i-'-'- , ■ yiitvr.i.-*]rm. nnol -A. E. S."'. or 
acsL^ Lif; tlae. o:iDea Ic-rvazd in hu r^al name, and 

I Aa22 i>eljtT» wilhMr Grey.' Then u mjw noB- 
aeiB« biked bb«it tne pndoction of alumminin 
tttfts aLr oU^T KHi.Ii£( nbjKt. now Uwt perpetual 
Sdti'^ i^d diclf-Mcaiicg bate bMC pnttr deS- 
Bi^Ti,bu:j]ined. T(~ha: the •^i-dun: " pnAical " 
E^c eu:.<X git ii.to their head* iiihefact tliat 
,;^_ . - — v:L;t» wiih c^pen with pvdnetiOD of 
a^.rc L'Ai thki^ it etciItm 07 the eomlnnaxioD of 
CAi'tf,-^ m-.'J. ti-t mse weight of oirgcc. If thii U 
& fart. -J^ miuniGA of alnmininiB"^ eaxbtti ninit 
tie htiUMaa. If it ii aal a fad. whi- do not 
" A. ±^ S." and other alehemisa who belvTe ai 
Ie 4o«> {iTudaDE the metal th#T talk aboai : Caiboo 
ii tleap. r-ifu ii cheap, uid alumina is cheap. 
fcTt wLen it their cbe>p aluminium ■ 

I (i^ :d pa^ Sli the quethon ii niaed whether 
■-alimiin:i.E^ m a thin stale " wiU oxiditer I bad 
■03U I±.af aluminium at thic as slrer leaf for manj 
Js*i% mi. it remain^ ptifecllj bright. 

■■ Aluminium Sulphidf '* .qneiy 52i3I, p. S52^ 
~—^'' be prod Jizcil m the wet wmt. It ia f amie^ 
by the h'tiim of tulj^ur uq metallic aluminium at 
a red L&iC II it otcomposed by wster into lol- 
tdkuifiud hydrogen anl hydrskd almnina, I do 
not think it oould be prepared by beating aliuni- 
nium tuliihate with charcoal. 

For '' Eitnctius Acilme Colann " Iroiii p*pet 
(query ^260f>. p. i'i) boOiiig aloohol will ici^ce. 
Tke uilline-rt.>d it readily remoTtd in ihit way 
from tht (j.V.V. and no donbt the "Pint -on " and 
other ciiloureJ papen &te tinted by the tame 

The " Thought Reading by Machioeir " (^cery 
S3628, p. W'6.', I twiiere. ou reiy good iutbor;:y. to 
be effecli.'d by ligui nudi' by Xi. Matkelyne which. 
baiuc t<«ii by a foufederate . are mdilr iutetfreled 
•nd m^^e into automatic writing. Tlie dgut an of 
poaiii c merely, and not morementi. 

A " Piinangauate Stain in Carpet" ^^ueij 
527.-. )>. i3~' can readily be removed by ■pi>a£iiig 
«ith a i.luIii'D of oxalic or sulphuroui acid : or a 
siixti.re ci tcttic acied a::d hrpaaulpMte would da. 
Belt£i 17 on a aaaXI pc.rti.^n fint. lett the colour 
b( tic rAiT«i iitelf thc^i b^ aSer ted. 

Szj£.ili. Jui. ± . Alfred H. Allen. 

I^THS KAITESS. 

:i2.-:i:-Ix rtjlr t< -Woft BrccwiL ■ 
I'JSiTi, I: ■•:•: '. ht me ar ibil I thall feel plcat^rf 
ia ocoif^r^f iU tit r^stM if the Editor will 
ftaal fptce. isd tLit sj apoiJrgj for u;t ItiTing 



'Our rsaden may be glad to know that 

Knte letter acooinpanyiiis thia '* J. H." propoee* 
ure contribntiona. which han our bear^ ap- 
jBvml. and which will (riadden the heart! of 
" Weet Bromwich." "O. V.," and a good many 

I^THBS WITH FROKT 8USE. 
. !2?7.]— Lr refermca to the lathemggeat 
yonr cornapindanta. I can ipeak from enerianoe 
at to the donbilitT. at we worked a doable lathe 
hat principle ia many years by iteam power, 
it tbowv no trace of ■eiuntt wear. It wai naed 
ccnitaatly tar iliding ahoft ahafta, and waa fittad 
with an automatic anangement to atop at any 
reqnired Icngtli. 

The caitrea of thii lathe are let orer a little 
toward* the fioot. The V it Ijin. For amateur 
wear thi* would laat 100 yoan without being r«- 

The long half-nnl to more the aaddle ii not ao 

good aa the dntch-Dat for aBreial reaioiia. One 

neat objectiai to thi* atyle of lathe it that the 

T-iIot leoeiTea a great many efaipa, &e-. and 

aootlMr ia tke gtnetal appeaiaaco ii anid^itly. 

A far hetia plan nignata iteelf for aiodmn who 

ant to do other wnrfnuiiVa acnw-eatliny, jtc, 

id to whan tlie Mddls-rat ii a groat nniaanoe. 

back-geatad lalha with the mangel extended n 

< to leoeiTe nnla of rariont thieadi would cut 

- .rewa to any nqniiTd pitch with accuracy, and aa 



already done so i* that ro little can really be aid 
about commcn lathe toolt. 

Fred. Carre (22-73. p. 4.i0) aiki my opinion 
alhiut the bed for a front alide-rest. He thinka that 
nicb a bed cannot be made with a gap. I conft 
I cannot see why not. Giren the uiubI breadth 
ilide. it will be ar capable of etretching two or three 
inchee orei the gap towanli the faceplate, u i* the 
nnal form. I may, howercr, poaaibly mitonder- 
itand our ccrteapondent, nnee he may be alluding 
only to the makmg at the pattern. It inch i> the 
case, let me aamre bim that, gap or no gap, guch a 
bed U a rery ean- job : and if '' F. C." and 
"O. V." are agtsed that rach a form would be 
deeinble. I ahaU be ideaaed among ■* Letten to the 
Elilor" toiadoae a deaeriptiou, with aketchee of 



J. L.-BO 

The acrew-eatting nit ia carried on a itTcmg 

and eanly lifted am when rvqoiied. Tlie ap- 
pliance [called the former) i* faiongfat into < ~ 
with the hob by the ''— "■- 



wood-toning lathe into an effecbva 

When not requiitd, the laaw-cntting net haiigi 
down at the back of the lath* quilie dear of the bed. 
Any ordinary back-geared lame can be oonTBrted 

'Cntting lathe which will gire latit- 

Ordinarr siiigle-need lathe* would rsiinire 
to hare a tack-geared head to retdaoe tbe ordinaiy 
Tbom. K. Bmz. 



wdl aa makii^. itj experience it that it i* h 

whila naC mto an empty frame (holding 
5Ib.], and put that intidi the hirv. Lut 
■prisg I plaixd it in eakea onder the qollt, with 
imfaToaiable mnlti : it dried too qnickly. and alio 
allowed an eacape of heat. I durald adTiK that 
candy be gixen earty enough in the autumn tor the 
beea to oonT^t into lyrup, and (tore away in the 
natural way (they alwayi hare to cairr water * ~ 
do thit). 

" ■ ' F. il ™a» be aaked, not feed with syntp 
Well, I tnat the two plan* tide by ode, 
putting a frame of oandj in one hire, and feeding 
another with thick lynip through a bottle-feeders* 
the top. In 10 dayi the beea had conTeited ai 
nored away all the candy : il wat moitly eealed ore. . 
and the conb* had luoe patcbee of biood. In tbe 
other hive, Iheiymphnng outto dry at it were al 
orer the hite, none tealed. and no brood : tht 
eandy ii mott trouble to make : bat when once put 
in tlie hJTe, the work it done. 

I caimot too forcibly itate that no bee-keeper 
ihould require to ftad in the winter : it ihould all 
be done in the antumn. when beea are active and 
ahle to itore it away. Neither do I beliere in the 
plan of giving them, late in the year, solid candy to 
clmtor on : il given eariy. they can convert il 'all, 
and (tore it in the natural way. 

Making the candy : The receipt given on p. 413 
ii right. I Dse a ^pooafnl of cream of tartar to 
"br^k the gnin," I place a iheet of newspaper 
on the tsblt'. and on thit an empty bar frame ; the 
frame it wi:ighted down at the edges, and when tiie 
Cindy breini to atifien pour in thp frame. 

■■ '■'--'-icl I find It a mistake to put dour of 

B«M Airaid not be 



iiimntated to breed in the winter, and with 
they get plenty of pollen Irom willow and 1 
quite early in the apriiui. 

I igiei with ~j71. S." that Mr. WQa- 
iucorrect in ilalingthBt beea are partial to Co 
tlavonr* in migar. Xo doobt they will eaai 
flavoured candv, and he may haTB aoLd it to 
keepen : but that doea not prove they like it b 
A. Watkix 

[22-299.]— Is aniwCT to "Orderie Tital " <li 
'22249], cimdy r"'''"g ia frequently a tiekliih 
I thJTiV it il cm aoeooat of As diSoranoe in m) 
and alio th« w^lect of the detaila in mat 
With very few exoeptiona, I haTe aa pe e ede if 1 
withbothcandyandfloDTCaka. Tbe vineear di 



added: but the ngar. \.— 

thonld be taken off fliefirB and ■tinedbriiWrg 
it appeal! to be adting. Thia uaeiaafa noysl 
iiing. Whem beea an bemg- fM with eamty, U 
ie<iuire water, and will oome out ftr ft if not n 
plied innde. Some Iwuuiaafeini do tU> by fomitaL 

die, eitber ^ allowmg 
much ventilation at by expoabig thraa too li 
when opoiing hiva, ^c. X do not know w 
temperature ii fatal, and I dovr ezpoae any m 
tiLan a fewminntea im icarm waaOker: bntlbi 
not Been much of diilled brood in my own Mv 
Their batching out when aealed depoida m 1 
length of the eipoenrp, and the ■tatoofOeala 
■pherp. Idonot caIlmyMUabee-ma(lBt,latIi 
a bee-keeper, and very mocb iului iwtmt in tht pi 
mit ; and I also dioold like bee Baatten rMtib 
in ■' E. U.," but do not faelot 



TBICirCZ.BB. 

[22300.1 ~b replT to "Bor" (Ietter£3»l; 
thmk. wfih a little practiee, he wiU be abia 
ut any ordinary bill, if W haa a wiB-ai 
ycle, in whiii Out r™*^™' otf Oanteit a 
bii treadlee, ai be can tbnn taat acaaadai 
backward prenun on the h eadk at fta »d << 
itroke, which will carry the "Pf tiwl^* ■ 
poaiticui fcT worfc. "Biw" niqia^ ttabml 
beingplaoedat ri^t anglea, bat I ttaakeee 



Fatent 5756," Sept. 1879, . 
driven by oppoaite treadba and : 
connected br rods, ainilar toa 



coKPomis awKBi- 
[2<301.1-I AX obliged to iij fc^liMin" 
ith removing for me to aoa*^ 'Toawb 
eer"Oet.£^S^fnIIy. Bnt m I ^aealiaaitj* 
that with a receiver of 9 or 10 tii«a Aa Bia d 
preoure cylinder, tbe TainlatB ia {a^H 
[ 111b. per *q. in. So tbt, akiaf ttdt i 
contideratian. you may calculate tta poa^ll] 
I leiiure. Should yon adopt a tmM i » ■ 

to smt yooraelf. i& ml 11 111 11, et^npaMd tol 

of the bish-preiBuie eylinte ^kaK be food, 
ai by 3lamotte'i law. tbe wotaBa a»i p^ 
ore in the invene ratia, no eaa iiaililj M 
preenire at any point, after wrb^^tattiael 
power il a matter of easy calcalation. 
Dewiboiy. XnciaM 

on.-aAs womKS. 

;;23?'2 )— Lt letter 22382. p. 4b1, yonr tx 
■pcindent " Oi '' aifci two or threv qi ia<inai 
begtoreply. Oil -gaa. nude bTByietoitial 
preserved, and uied by an oimt ^jy a^^oUi 
ordinary preaeore limilailv to coal-gaa. A f 



oaeful 1 

ordinarilv kwp pwd. and I baw, 3S Teaa ag 
light the Royal Navy, had acane conpnMdl 
atmospheree'. Even at two ■hmaiiliina pMi 
have kej* it quite good tar four yaaia. So* 
of back ptenure in the Tertioal p^e otfeeMi 
if the pipes and wayi be dear. 
. , , , Ja^*a Oopotf 

Ayleabnry, Jannary 2ti. 

PUV7INQ arr suonoH. 

;223c3.1— Lt laat week'aiwie yott nTCaneO 
from anotherpapet .'^".P- ■»«, Iwr" - 
how water can be railed 37(1- bf- • 



ana leather Sttinn. in wbamw fans pal Vfl 

Koeaaes tbe dightert powarto ■* a^A *' Mt 
teemito me extaaoidinaij Oatia ttalW' 
cf the l?lb ceatary tliwa an m !•« MSilt' 
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(Ui^ of paper 



rf ('.^.rji;- «;Kif;:iii intcjed tune. 

■a. :n;i ■— '_r;-"t- :lt ;f*!cij:^>uui[lu£li it u tube 

iCK^^t '::s; u t^T buiici ;pi^ti?ai. Atcmfthu 
la^-r snu rf :!» Ktie. uv i£> bFicu-ked cA the 
Wf^i :f ±: ion is l^t ;&l(. iimcmbenog thU 
aiiiri. zi: f^.'E L^-^ b* kl!-'ii<^ far sruinary b«ra. 
TM 1,' »..> ' bv U ^t mi vl s plinv n jDlrai a 

Zu^ li&r -J :h«L. t:- b« sibdiTidcd into mmim. 

"icrtt viz :•£ 1:^ % "■-•■-■- Till be iin.. k CTOtcfact 
;a. ■i.-«rdDi=ia Jji-. uii mod. It it adru- 

Siist ■wd it TiTT \j4 to c<nit at this rtagr. A 
■wTicjlr jTit :.:•* ;4r. I* fi:pptii np or an omitted 
\:-s ps: =. br: > — •■'^fr- » liw pontiou of a bar 

ElV:i( itl Ifrisi^ TM T — dixiiioca, linn 
Aasji be cnir= a: ei:= suk ri^t anoa the 
'«^::k ndtL d :i.! ic^p. ii.i vti:h (iirTOM ire oae 
-^ -^-^-e ■ W ianm 
light ugln 



^oDld be aa fne htun gaia aa poKible, or the knife 
it apt to follow that instend of the pencil marts. 
Amieied are a few bars of a hymn tone -, but in 
nJer to bring it within Ibe widUi of 3 column only 
part of the width i» included in the illustration, 
n Ihii aie ihawn the diviriana into ban, u A. B, C : 
the vnbdiviiicai into ■rttnim*, u 1,2, 3. 4 ; and a 
dctted Kmibrn-e occnpying the whole of the third 
bai. with the aiicGMdiiiK naiow apace to anit the 
end of the phnae and modace a pause. The 
■ ■ hridiWB ■' marked T. T, T. aepante the auceeauTe 
~~petitiaDa of the notes, while Che rrlra leogthi of 
le perforatJona extending beyond the lines are 
va ai V. V. T. ic. For an orEuine-le, auie- 
lone. kc, Lhe bolea wooJd be altogether longer. 
I nay, peibapa. refer hen to mv reply to query 
f677onpage -113^ in order to remark that, speaking 
genenUy, ud without rafenoee to the queation of 
ker ehanctcristin, it ii ea^ to tranapose naj tone 
'within the compaee of the matrnment) so aa to suit 
be Kile CBployed. A. 8. Ii. 



,. .^r- 



d'aU ■ 



r a bffT'~ tbi =.^x: >vp had bettn be to 
=ily sxk:- n t' i- i if t> -iwprbjmf nr 
! 3f5b:ard laif: bcfne t:;(t,ti med, tlie poai- 
~-1j '-Z-ii :-i Icle-. — '•'"■• f irMi c-Jca. and 



■ — - S P-* C £ —- 



vrari with, a 



if e with a sharp 
d the wooden bl 



point u tht 



REPLIES TO aUEEIES. 



fulht Ttfuauli 




turn, in taiK iMttanei, tht li<fa 
tf tin futry atktd. 



■AxaetieaiL Bailwayn. — The prin- 

, san railways with total mileage may be 

Eiren, withoat any apecial order, na foUowi: — 
!S'ew York. Central, and Hudson Hirer Railroad, 
~ mileaof track, capital stock £1S.00D.000: New 



,.^^. PennarlTania Railroad. 2,047 mileB: Balti- 
more and Oliio Bailraad, 1,575 milea: Chicago, 
Vilwmiikee. and St. Paul Railroad, 4,105 mitea, 
capital stock £10,000.000: liotthein Pacific, 2,90C 
Kuiea, capilal itock £1S,000,000; tTnion Paeiflc, 
4.^1 milce, capital itock £12,000,000: Central 
Pacific, 3,7SO milea. capital atock £12.0U0,000: 
Cticago and Sorth-Westem, 3,552 miles, capital 
stock, £13,000,OuO ; Chiago. Borlingtou, anf 
Qniney, l,^eo milea, capital stock, £14,000,000 
Wabaab. St. Lonia, and Paeiflc 3,423 mileL capita! 
stock £10,000,000. The qoeiiat aski why atoeka 
fluctnata so much. Let me reply by refening to 
Northern Pacific atocki, which a few months ago 
were at 45, and haTc aioce gone to 22. while 
the preferred stock has declined from 35 
an. Within the next ail months thej ore 
sore to get to the original Sgurea, as the 
inn ia to rise to-moirow. The eipUnation 
i> about like this. Henry V31ard, who. up to four 
days ago. was preaideut ot the road, was a 'i««hing 
DnanciBr. He took hold of the rtad when it was 
incomplete and bankmpt. He borrowed mouer Hj 
i-illinii., and last Scqptember the road from St. Pad 
the Fadflc coast was completed. W'heo his 
.. _rk wae done, a syndicate of buiken who had 
loaned the road a great deal of money instituted a 
"bear" moTement in Wall -street— the money 
market of Xew York— and prices began to fall. 
Ouoe haring started on the dowDwatd rush, they 
■— ■ -jB. Peorte got scared, and they sold out of 

stock. Like sheep falling down a preci|nce 

thev went. The •■bear" movement came at an 
onfoitunale time, just when capi'aliata who might 
huTe picked up the falling atock had all they ooold 
do lo take care of their own belongings. The 
Xorthem Pacific railroad runs through one ot the 
fineat and most tartile countries on the earth- 
There is no finer railroad property in the L'nitsd 
Slalea. Let me gire another iuustralion aa to how 
r»ilioad property may fluctuate. Jay Gould, one 
of OUT great and unacrapuloua railroad kings, acbi 
the part of an Ahab to a Xalnth. He sees a 
«tfi«.ll railroad that he deazrea to secure for 
himaelf. He can get it without paying iCa actual 
Talue — in thia way. We will say that the nulroad 
is ~lt«H the A. and B. C. railroad. ltd stock ia 
selling at 50. He tella a newspaper man that be 
propoaia to run a branch ot the D. and E. F. 
laOrad pai^hd with the A. and B. C. This bit 

of intelligence makes •>.;_.- f™ ™.,— *-. 

they know he — ■"- 



. if he aellik be make* a tremendoiu profit. If 

my Engli^ friends ask whether Or not it u arise bt 
"- — to inraat fiiaii moae7 in Americui milwHi, 

wer mibcdtaitingl J in the negntiTO. mJcmBu 

iuTeator ha« tome apacial inf orniatinD mm > 

friend who knows. Aiaeriaa nulwan are a 

lattery to the nninitiated. Tlicre araflftywajid 

investing maner in this oomittT ™ 'w'™' <^ 

rates of intend an obtainabla ; bat Qa Baal 

holders of nilway stocks bm in great danger J 

being badly sqneend by tbe Ug meal. Then u at 

point where money can be inTeated to better id- 

vantage than right here in Dakota : but a mm 

should come and see what he ia doing with hi! 

oney, unleas he baa a friend on whom he OA 

ly.-R. M. TirmJ. Maadan, Dakota. U.S-L 

[32ii6,]— Brnah I>td»"">.— To 'W. H. E 

iTentry."— I cannot aea bow mj marhfw cai 

short-eucmt itsaU. I nuT »7i "°>« 7*^ '^J 

appeared, I have altaiwl »r oommntaton as Jan 

soggeeUd, by replacisig my tonaor anas with » 

proper " Brash " : but tba naiills are not mt good. 

HawdOTO(ia(«oimt for Ui»? Fnmeriy I could 

lot mv candlea, but dow aot era this wiD 

'. and I mart tlunk wmdmg mr A. witt 

er wire will give botternaab-Mylonrganms 

Guer. At present (he ali^tHl S M iation of the 

BS will break the ciicoit. Ia then anj par- 

r moda td jAMong the i iiii^ii t s t i w alalia with 

A to the ooalsi' Mina xaicUsied ecntially 

its their own ooila on end ot wise, and b 

Mlaidonjnatasthaeaalaeons ontofFJI.'i 



p the stomack in good order. 2nd. TWn a 
hing better for bee and lugaljr dnnUsf Osi 
meal and water. I hnva aean vaal qoadiM ii 
a the i rwi ws ata by 



._ Jt pcofna* puButsfn 

in effecia, ho wprerTaj pfc 
ia Tssy r efT*rfiir ^ 



lie. for 



_ _ thinty for 

if he likea. In ._. _. . 

tioK the A. and B. C. stock declines to 4S. Many 
stockholden desire to sell if a parallel road b to tw 
atarted. The newapaperi get mora "news": 
prteentlv it is the talkot the "Street." The name 
of the firm from whom the steel raits have been 
purchaaed ii given : elaborate articles are written, 
■ttting forth what a splendid thing the new line 
wiU be to the D. E. and F, road, aa a feeder, while 
t2ie A. and B. C. company will toon tiecome bank- 
rapt. "Hie A. and B. C. stock goes down, in all 
tr'-.bability. to 2i: anil (i.JuJJ. vhn oertr had any 



and boyi whan 
and never saw anr 
quantity one drank. . . 

whotesnne, and sniclj that _ j 

really ivq aires. I am iu>t DOW oonnected via at 
iranworlu. Aa a — tT of choice, I iiisnl>r 
~ iple water to mj midday Bed'' 

] — Biritiwanu. — A. ven- stnl^ "*tr 

rorm, and 1 can voach for its ^"fj- ' 

the anilication of oU o( tar. The wljl »" 

S plied it is to turn up the battle ccaAiaiMl, 
an take out the cork, and gently loock Iks |isB 
affaetad: two aTthr«e applicatkBa is snaSyNi- 
flcient, and oncn one will do. If Oa patinl e l 
child, ila hai^ should be hold ter a fnr ^nM 
whils the tTnaTti""g oeaaaa, aad Is fnnnl ita 
rnbbiDK the oil or gettinR it into tks fjn, vhtfe 
it wDuM be painful.— J. Thobp. 

[o>414 )— O. W. K. Bnelnea.— Tba IdlowiiiJ 
ai« the duoanaions ot the i-amftai (.bdtm^ ■af'' 
framed aide tanks built at Swindcs. Cybndinl' 
by Zt : boiler, length lOtt. 6in., dia^iitKltt: c«- 
aide firebox, length 6tt. Iin., bnadlh 4fL Ifa. 
inaids flrebox, length 4ft. 6in-, tawd& ULea- 
height ait. 6in. ; arm ot flrepate 1&-T> : 1^1 »" 
2in. diameter, 14 tnbM Il>n. iTiaills^ia (IT^tda 
total). Heatiusiirfaoa: r^bas,87sq.tt:Ua I 
»99sq.irTtoSi,l,0BSaq.fL Dmnsebe c4 lalAf 
wheels, 3rt 6in. : diamo&D'ot ooiQiledwh»4» ' 
ceutjeoflead^tooentreof driTiwwhaal,]V-^' I 
centre of driving to csmtze of bwiung wim. 3L^ I 
extreme length of frame, 2&tt. 2in. TsakfWi 
790 sallona. Wca^t of euine ia woAiBi <M( 
Leading wheels, 9tmi : driving wbeA 1^ 
2cwt. : trailiDg wheela, 12tDaia 2owt. : total, ia> 
4ewt. Theee dimwiaona applw to engiasa »-« {1* 
455-470 (lBt»), 61S-638 (1871), 867-988 <^ 
1401-1420 (187S). AU beaa h^ve daam. ' 
H4a-145'JareBli^tl7 larger and have aod 
Thecylinderaof tbaaaarslTbTSi. TheaAl 
built at Wolmbamptao ha-ra leading and d 
wheels coupled, Ut. diametor, and c^indsn . 
24. Some have had cylindoff* «nlaigedto lolf ' 
I have no further dimsmaicma of theaa. IV l!*^ 
gauge goods have 5ft. wheela, and 16 by 24 eybiB 



t at Sirindon aboU 1^- 



[52465.1 — Belt Worklnv off PnlU 

Siears by " Engineer'n, Dewabory," aawjj 
above query, that he would have na to W^ 



ahafto by 
further apart aa 
that yon give is a va 
off pulley when the 



tobsflaaL 

until yoa have bied 6» * 

.jSS" 

npitofbattva^ 
iuttiertNart^^ 
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f niml alvn banrl mbdije 2ft. im. abore 
r eit bnhs. land* finbci - Lrogtb. T't. 4m. ; 

!, at, 'in, , htifiiX. Sft, Slin. ^f^ont^, Itt. 3(iii. 

^twkV Hntsig luifm: TnbeJ. t.OSt a), ft. : 
: li-ttt 1.1*1 »q. ft. 1(>2 nibM. 

- 1 !_ I "Tririit ia working 

l^cwt. ; driTing 
wh-'- '->-—- 
im 

~J. Bntt'i qoerr ii 

. * tnd of »pi«i3tns u»«d will 

E -at k<a£tT— L».. on thr kiad of etrth- 
^lab ib:ck %■ br Rfiiten<d. and ■Iso en the 
w:^-uk: fl^imto ct iba (beck it i* dtsirrd to 
r*ccri. 5( ibccU hx* op r'ivi,-lifu of the 
Sid^v:ir!-'^ ^xietT of Jann, is Vols. HI. and 
IT. ;i wtiet are duultwl fonm of prndolnm 
iw.vni^. Sm al».-> J^a-^rifcj; Jf»a:iv 
*r>(Ct utiS.-T. ISJ.!. InXc- IM. V».t'r!/.i.r. 
SwiujTL-e' .v<v;v fti Staj, ISS3, p. JIS, ii a 
Jill i u u. I,ci :a "»:ih diapuu iJ a leisiioeTafUf 
iraanaa a* sard >t Jlwan. GraT aad Iblne in 
A^n^ I^ii. wiach a Or mnct recent fonn of the 
^^w^B. " i> OfKgtwd u pre a compltte record 
J 4e f:nc maf^irade^ dfiwtfon. brqatacr. time, 
ladicalicc c<&e b;<>co« c4 ajioiBtcif the'eulh' 



the hackgniDii 



T; J- aKfnl irte-k J, Bjitt li 



>i -' g:Tt them cne. or. if c 



I aeai—ary. tw. 
. . . si^ call Uttjng 

AJL T^i^ dry. T^u ^J.Qjd draw voor decora- 

■ n. viJac chil^ or. beaei Mill, tadot'i pipe- 
r. If tt: 39e t&< f (xmer. let il be Kift. or it iril 
saik m :lie paint. Keil ojine the colouia 
res. want rTsa tc Isok like jmt fricDd'i, joi 

■ 3M scaccn lExa! vilL taipeaBne ■"'''"-^ of 
X* r^: ■« aidE'i colania, me tiDp^itiiie onlj 

—■~^~~ liLaB be pleawd to giTe Bar further 

■ ;^a: ^aj be iv^sind u ;t)vi wrxl; prooeedi. 
I [ J II lan 1 1 ailiiilia jmii tililiiM. I Taald 
k-Vtikkx. wlucb «x4ld Dot Deo 

t— E3WI1- FidVSSIUT. 



kai mt "i |ji i ml Ihu tbe i 

wisA na iiid 3n br Italiaa »" i ^uF !a id li 



Jim w^a. I mj ba , 
K>»^ ; j ^ i^aee so tha mbject- A odebnted 

wAiA vai eolcvml before bttag applied la thr 
•alL I think it «ai Sir Fied^ck Xagbton. ) 
rlifmeil in a nocnl Dambet of Strper 
I codd not. ho a e iei , aeo how ""' 
eanld be done bj an amatent, i 
le : aa, berond the phjSEU . . . 
at would be n^oired aa 



l;^ 



TUBS 
oUigad 



cckmr, and bow far it would 
3 of [he line.— A. HowLUn. 
|UG23.1— Karal Daocnatlon. — I aa much 
b "Oi" f» hii kind inteieet in mT 

. . wTvk. and isr ha nmtico of "flatting, ' 

wkkft i>. DO ilccbt. the """^'' I Rqnirc. Since 
Mr. lascane:'> replT to m; qoeitioai I have 
oWaiiaed an eiallent little bnok. CDtitled '■ Ttkt 
^ yhan p tr' t. Paicler'i. Gniner'i, Mid Deoora- 

pi«D in a |n^cal itfle. Ilwi«. I think, dambd 
Id wok in paint, not in diAonpei. on aooonnt of 
the gnalci daiaEalhy of the fanner, alduo^ I 
hata BOW Icam: bxym - ^ -= ■■- - - - 

ana wtteo rabbed v 
hwe diieoTand. tma 
Ikat, ai Didesi p^tt 
ST«ci of BI7 aa." i 

■* ^- 3« wiicb the »iaB oua teili (u. 

__ Eoiei a ™i ttiE*.*' I iuT*. 
e. to be (^'nteni wiiJi a hcibaad. a^. u 
4 eccTOftcb 'jpco the ralaitBc ^aee of 
r:c's pa^et w::h diKSKSi at u : 

av^" 1 wia Mi!j add thiJ be, pohapL fc= 
haTmgkn?vn me nniTruk; a few jmi:^ ^^r« 
latbar bn-:ad the pale of criinarr -"—'■■ '■ w^k. 
aalaeithrin^ ihea. dae* &:>; «en= a: L^a»^ u 
« 3>t lealiBtin if ict r(r:->-7t u " T. S. C." 
mmn t? be— £. C. N.' 

rS^".;: -~ — Knral Pacomtiea. — C'^ fi^ 



■ de(ii™l. by the 



mnat appear. The c 



paiatiiig in di^tempet ii resorted to. the walla wilt 
only need a fir»t prepaiaSon of beinj; thoroughly 
deaned. and tben. aecondlf. walhed over with a 
eoloQT.waih of a delicate pmk salmon tint. Thia 
will, perbapa, p™ more repose a< a background 
flum either a jeile giey or drab, at nome portion of 

"-- *^--' ^ ' ''^- colour-wash 

■.well I 

proportion of, Bay, four 

pDondi weight to each piulfnl nf coloor-waab. 
This, if properly done, ou^t to make a firm ground, 
whidi doe* not hereaftar rab off. In painting in 
diatnmpei the coloon mnit be prepared to obtain 
the like reaolt : that ia, it it ia neoesmry to add so 
lie to the cotour-waah to prcTcnt it coming 
. thn clothea {like cbalk or whitiDg), the 
eolonn miut be nuxed with a like preparation : 
bat, aa in the operatioD of painting the die nil! diy. 
pokapa, too qnicUy, in thatcaae the colours might 
with adTanlaaa be mixed with clean fiouc paste of a 
eonaiftency miich will ooaUe them to work freely 
from the bmili. Bnl moral decoration of this 
kind il an art. and can only be aninired by practice 
to innue nioce«. Under any eirciimalueea, the 
nndertaking in the b^da of an amatanr will, and 
mnit be, attendad with many diBadTantages. In 
the firit place, giantinR that emytliing waa tmly 
and properly prniarad aa directed, the painting, 
when done, wonla laai only n lon^ as the animal 
or Tegtdahle nibatanoaa whidi bind it witbatand 
the action of the atmoaphen : eouequently, in our 
moiat cHiQBtB (winter eapadally) it would get aome- 
what detatiinated in perhapi Uvee or fonr yean at 
moat. Oil painting la dinerant ; bat that, to be 
effectiTe, cannot (aa alnady obaerred) be executed 
on diitanper ground withont abaorbtng the oila. 
and thos [OVTentiiu the proper blending of the 
tinlB. Aj "E. C. It.'' explain! it, it ia Terycies'ly 
•eoi why hBr friend's drawing room ''looka doll": 
but I am not in the secret of the remainiDg pnicaaa, 
nnlew the oolonn bare been mixed with the white 
and yelk of eggi (tha former for all light colours 
and the latter for the darks) ; this, wben dry, 
vDold form with tha lime a size that is insoluble. 
I sea aaothei oontribntor [■' T. B. C."} has repliod 
to this queiT. I fully endorse all ha tK.j% ; as to hia 
''pale grey ground, all that greatly depends apon 
Ae suhjen to M executed, and no detluite mis can 
be laid down. As to colonn, I know of no nrli. 
cnlar work which treata upon this snbiect follj (ai 
art wa ihoDld call it) ; hoirever, in Uia duioe ol 

that lime will not dateiionte, and which also will 
not be altered by the action of light. If 
*■ E. C. X.'' prepares her own colonn. tbey can be 
obtained in the erode rtata at any oil-colour i' 
bat I am miatakeu if they will not require 
time in their nksnipnlatiaa. I ^^lend a list of oolouts 
likely tu ba oiefnl. As an amateur, I would 
adriss "E. C. X." paintiug her walla in oils without 
first trying her skul elsewhere on asmallsr acala. 
CaiiHn fir DitUmptr FamliHg. — Toi Whites: 
Chalk and lime to be used- 1^ lattar hardly ad- 
TiiaUc perhaps, on account of the preparation re- 
quired to nuke it arailable as a Tdiicle, For 
Black: S:ifthlackdialk.arc}iarcialblack, Lamp 
black ia most intense. For Yellowa: Xsples 
yellow. Indian yellow, gamboge. The different 
yellow lakes : but many of these are not so per- 
■Baaml if cxpoasd to a strong light. The Itsda : 
Carmine (not permanent), danabar (or yermilion), 
metallic : it mubt be acted npon by tbe lima. The 
Lakea: Indian ue. acatlet. anderimson do. Brown 
i^nk (one of the yellow lakes), a lagetable colour. 
""*■<** lake (red colour) : This may be adod upon 
in two ways to form other colours. Fint— il may 

aJmn. secondly — to an orange yeUaw by the action 
of hydrcchlaric acid. The Eaith Odun : Yellow 
ocb^. ^;. TheUmben: light and brown. The 
p::iples obtaianl ?f laiious tints bv the admixture 
gf ndi and Uses. The Blues: Pnuaian blni , 
t^hraaarine. *-"■- : but I loiow rerr little of this 
Uii*r o:;:-ar. The Grsena: Mi?rt' of these 
"■■■-'"; - • i^'. maybe formed It the a' 
tL* ytUtwi w.-h blue. The browns 

:eurT ^Mu-ii ledneei. wiil produce two or three 
ii^iis :f Kii=r Tarring to the degree of best ol 
Smttd . friTz. jiZ: w ciire t^ dark ochre and blocj 
A rx-i *r:w^':a:i ^ ct-taintij by burning whili 
'v.:^ V. i =^1 p:wiir. ind zLtn leTigaing it.- 



kindmay be referred to; bot the one 1 P>J>^ " 
nothing more than a long length of elasbc braco 
material, and need not be appEed to prodncs more 
than a gentle pnssore ; and practice and perse- 
verance an not neeeaaarr to apply it. For comfort, 
I strongly recommend fiie one I hate mentioned, 
and haTing used boQi, I can speak to facta within 
my own experionca. Don't be frij{htened, 'Poor 






[.KS.S3.]- 

tores " will allow that 1 

if haw 

water with 3ft. , -, - 

Email stream falling from soft Cannot he see that 
the fint caae is thslow potential curtent carrying a 
large amount of energy along in a mild way, ud 

"- -ind is the same amonnt of power used to 

■mail quantity at (siargj at hi^ "P^ ^ 
apect to tba destrnctii* natara of bigb- 
;ols, the force of the water falhn^ on 
ilia hand from 30ft. abore woold soon eonnncs 
that the same power can he ezpcDded ia 
diderent wap. By Uie waj, in my BiA of last 
read ' ' proseuoe " for ' iiieaanii " of magni- 
tudca. Tbe lut extract bom the Btai Book pro- 
bably only refers to thcae eaaoa whn a ccaatant 
E.M.F. ia maintained. Regiatratioa (d thii w^iuld 
ba effected eepaiatelv. I faU to see what an the 
11 titaia of us word '■ Tolt '' — it onl» re- 
presents the E.M.F.oftliB '■ body " or -qasnotj," 
or "enrrent" of electricity which is "-— "" ■^ ■ 
conductor : or, in other words, tfaa 
which it is falling.— Cosxos- 

[6Ji»4.] — Point of ar«*t*M 
Strain on CMrder.— I am aonT ir"" ahonld haw 
use of engTDTinff a block fix 
the reply giren by''-RUnier, Accriuum," ssit ■ 

'ation at all of the problem. iSavo woiW2 

lyseU by calculating the atr-'"- ■'" *'*~*-t™«'' 



-I think -'An- 
Joey is eoneet 
B retatiTe effect 






Lt several points, plotting thnas ■■ Drdniataa, ud n 
obtaining a eurre of suain with an approsmais 
naximum : bat the method iabotb boublncae sad 




grari^ of ttie load, 3-3611 tana and 1-733 tons. Tbl 

■ -• the force tending to bRsk thehaaail 

i tons X 1ft. The mooiest of dMfcne 
brHktheb«mBtCia4-T33timBN %: 
■366toiu X 10-4ft. laastbewm^ali 
DB = Qltoua X '>'l3-m..thedtatai>oe^i&e^» 
of grarity from line BD, or 4-73-? tana x9-tlL,lm 
?ightDfBDC = 3-6tona x |-2ft..dHdBtnm 
a cdi&e of gravity from lios B D. 
At any point between A aad D it ia !X6 
tons M ita distance ftom the 
weight of the load to the left of U 




diitance of its centre of gT>v~ty from the vertial 
line through the pMnt. And aunilacly (or aif 
point between C and D itis 1-7?J tosa x *c. 
But with right inatod of left. Oaen, it tks 
lesnhs of these alcnlali^ias at a saScirat sma* 
ber of poinia are set e9 to aeale on T ei e JM l Mas 
drawn at the poiala, a tjiia < 

top ends of these lines will show I 

at any point, and when the rarre is lii^Iii >r will ta 
'' e point of greateal strain. Frr^a tfetopof^bs 
A totbelelt-haadbearinf.aDd trT<cnt^ fa 



the rigbl-bandliiHi iu^. tbe 't^ J 
Ute nti« wtU be straight What tb actaal at 
aredepeDdsonthe seedaa of the beam, whf 
net given. ■- Qnnifl " ^sM atami clwooa as 



•.:.." I ssStki's. 



«VelBB.— With all 



Ureroert 




ic-,»i. Tis fact is. whil 



w, .-■,- 


■^bseirevi 


.Z^idiK. 


;k. I have been 
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eii<»l in the art of gUublowing, or it mkj be 
obtained at a thfling cost from CatCi'a en aoy othai 
gUubtoiren. Iti conatnietiaD ma; b« Mwil; 
undentood bf tlie aoeompanTing diagram. A ia a 




rl-iiaed bulb Eoatainiiig mercuiy ; G raptMnnw 
tube comunted with gAt lopplj. It «iitan the 
tabe B, and ma; be ineerted into tbe latter to 
Tsiiable depthab; meanaol the Doiuuatiiig tnbe D> 
and the aaCi^t oorki E aod B'. 7 !• the tube 
whioh ccomectf flie thermoitai witii the hoaUBg 
bunker. Q ii a pinhole, blown ' .■*.... 
tabeO. The mannarrfnaing i_ . 
M follcnn : — ConiMct Q with gaa npplT, and F 
frith the bniner bj lonit fludUe Indianlbbsr tab«B. 
Plnnge A into the liqiud, whteh ii to b« kept at a 
constant tamperature, and fix the Initnment in an 
upright poaition. Heat the liquid bj applrinfl tba 
burner ; when the deaiTed temperataim la obtRmed, 
push Q into B until it juat readiea the lurfaoe ol tbe 
maiciUT. B; thia nuiuii the gaa i« almoit entirvly 
abut off, Q only remaining for iti paaaage into the 
burner ; the remit will be a TOt; amall fiame, in- 
anlGcieut to keep np the twaparat or e of the 
liquid. Wben the lattu oooli down tbe metew? 

oontraotsiliA andthe paawn id tbe gaa ■- 

on onfil "■■' 



a eqnilibrioni i* 



C6269I.]— Awaylnc. 
for I oopper, and that will be aofBdent. A onpel 
that weighs a little more than Qia lead to M 
cupelled will be large enough.— AtronarcB. 

[S2892.1— Olwuiliiff Bponsa Olotha.— In raplj 
to "Bogine Shed'a" inqnirf, then ate MTttsl 
mathoda of efhcting thit. loo not knew ^ exact 
method adiqit«d at Crewe ; bnt the cha^iert and 
tfmpleat way ii to m^ an alkaUn* Mltttimi of the 
naul washing kind— i.e., Irr boiling lime and S" 
alkaU of commeme (60 or ^ per oentO together 
a ataam-jai^eted at oUmt THiel for Z or 3 honi^ 
Btirring nnquentlj till well diMolved ; draw off the 
m<tter bqoor to a inttling tank or taah^ reaerTinD 
the nttliwn of th* boiliDf; tank fot nae fa tbe next 
boflllig. The mother bqnor laad; for uae L 
genmllj tested I7 the orttiiUHrT Twaddell hydro- 
metec (which oan b« obtained at any aotetiflc 
■nstrnmstit ahop). It is beat to make a good rtrong 
" IT liqutnr, not leu than »)° Twaddall, to th^ 



tianataimd to the Ix^lgn ^ prefer jacket boiluq 
ore allowed to toak in tepid water a abort while, 
and then the wuhinc liqnor ia tamed on in the 
proportioB of two nluma of motbtf liquor to me 
gallon of water. TluM pToporliona ofbolh water 
and liqnoT. howerai, can be ragnlated and made 
weyur or atranseT, aoooiding to the oomditfaa of 
the clolfaa. Aej are then boOed an hoot 
or more, and the cloth* tnmed over oooaalonBlly 
to let me greaae ' eaoape from Vaa otaaa ; tlie 
toranan can CMlly aatiafy himaelf aa to whm the 
olollu hava been boilBd long enough, and the greaae 
auonified, \^ tft^TTg a clouk ont *"'^ washing by 
band in a pail by means of hot aad etdd water. I 
do not advooata too many doth* being boiled at a 
time; if too many «m thrown in they form a dead, 
aolid, adhering maaa, *"^Mttc It dUBoult for — 
plete aeparation of the greaae. A ~~ 

quantity will be done in cne-Qiird the , 

moat etfectoall; tnnied over and claanaed. Attar 
traaafBnlng from the boilers to the ordinary waah> 
ing and heating engine, whtre they mn«t be wel 
Waihed in a plentiml supply of water, the clothi 
are then " hoee-piped," or, what ia bettor, an. 
thrown into a oentritngal drying tan (in nee, I 
beliere, at Crewe— the maker'a name I bare tor- 
gotten). During the rapid motion of the fan a Jet 
of oold water ia nude nhy on the cloths, iriUoh la 
o^dlnBed till nothing bat dear water mns from 
t« E^«K tba foot of the fan. It Is 



bast not to fill tbe rerolvina fan too full of cloths, 
as thla pcocea* can be eompletad in a few minutes, 
and can be repeated oftao with planty of water. 
DietnuutarMthecIotbatothe nanal d^ing room 
compkAe* the rlnanaing The giaaae riamg to the 

ia beat ran down into a tank below the level of the 
floor. In doing a qnantilT, it 



4|In. apart. In making Oie pattern yon ean 
■^ tn work, and tnune together inat as deem'bed 
Bnt article on " Cheap LaOe." p. 166, joiBt 
doweU, &c., working, of ooorae, to the new dinwi- 
aiona. Don't, howerer, out the arms tor the ha(k 
nar out of a piece with the sides, elae yon gat 

liort gr^. iSit thoee anna on w""" " -" 

shown on Fig. i 



gs painted green 



have decided to adopt the i«d colour 

teen iwon some of Hwlr engines. 'pM paint ia not 
only c£aapar, but is said to be more durable. A 

and Md abont tbe same time 
yean aflarwaida. The result 

m favour of the red colour, ^ 
be adopted.— MsraoB. 

[62716.1 -I*the.— 'With the 
aketchee I think you will find no difHoul^ in mak- 
ing the pattern you require. It you ahould meet 
wffh «iv h;»nh f^n mrrmin T^^ ft ia not ft oaac OJ 



._is and other para to easting _ . . . 
but of a headstock of a different type, and differ- 
ently proportioned to Qutt whldt I utb described' 
Back-gearing and ncmrcntting additioni mean a 
heaTLsr caating, and properly, cone bearing ; also 
they mean a wider epaoe between the uprights to 
take the geu wheels, and then, in addition to these, 
thearms tor the baokapindls. figa, 1,2, and 3 give 




width between, Tlin. or 7in. between tacioL , 
made to take a three-apeed belt pulley of 3m., 
4tin., and 6in. diametera TespectiTely, each ol llin. 
thickneaa, and gear wheels Im. thick. Ifyoudiocae 
inateMt to hare a gut or a rope V^Haj, yon can 
narrow the width apace a little. The geu wheels 

are of IB and 64 teeth reapectiTely, giTing r 

of 9 to 1, andthe oeslieeaf Uun beannf 




togetlwr with theirprinta (Fig. 6, a, 0), that b, if yow ' 



- •«» 




'•^^V^ 



chooae to cast the hole* in, though leaving them to 
be drilled insurea a aoundeTcsstmEiuamalllafiie. 
Bnt the bosaea for the back ap^aOlB an wired 01 
Fig. 6, b, b, where they are ahown atid back • litUa 




tn 
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gods of the beailstock 
3it]. beyoad the tail 
nog- wheel of thi 
taidge, Fig. 7, is a 



3 ia prolongcii ; 

r-cnttiii^ tnm. 
I -rig- it vt oiH, im mpfnttin^ii. nay m & 
___» of -liD. fiom the back of the beadstock 
oaaiiiig by meaiu of distauco pi ' ' 

irikich ue given at Figs, -i and 7. Then the actual 
dead centre passes throDgb the middle of thie 
bridge, and i!i held, as before, with odioatinB nul 
Tod must moke the poppet pattern heaTiec oli 
tor a bact-gaued lathe than for one inteudi 
far liand-tunung. The design may remain :_ 
it a at preeeut : but I should make the mandrel 
]jiD., iiutead of Jin., and add jin. to all thicknesses 
of metal. DtiTUig- wheel, of caniae, is altered ; 
oauk ihoold be double ; heavy flywheel is oec*»- 
Baiy. A oin. bock-geared, screir-cutting iathe is 
> vBiy diftsTent thing frum a fiin. cheap wood or 
blain metal-turning lathe, and leqairea a high 
oegree of manipulative sbll and good applianooe 
to Eonstruct successfully.— J. H. 

^18.]— Soff FoUonlDC— " H. C. H." wQl 
And lalphnietted bydrogeu in i la cancan trs ted form 
• TCtj qidck and powerful {>aisQU. Obtain about 
lib. A iioQ nlphide and put it into a large beaker. 
poorMMiH hywichlans acid, diluted with its owd 
Boft of water, over it : oavar with a glass plate 
•nd wait until the beaker is well-tmed with the 

K, Bemove the giaxa plate and dip tl(e nose of 
animal into the gas. It will die iuStautaue- 
Ondy. It is hardly necenary to oaution against 
tnhuinEanv of the coDDeatrated gas one's kU. It 
Is also obsalulely necessary to perform the opera- 
ticoa in the open aij.— OBn*.Trc Chemet. 

[62727.1-atuutUty of Water Uaad.-I thick 
Mr. Webber will find the following 

- - -- For 40ih. 
2-22185 cub. ft. 
3-8865 gaU 

_l, per hoar. 

6eib.praH. = 2i X -376 » -376 x 774 - 2-721 cob. 
ft. per mill. : theD-2-7£l x 6-25 = lT-OOfl25p»Ul^per 
aajn.,aiidl7'006y <}0 = 1,020 galls, par hour.— Wx. 

BOOTLDOS. 

|fi2T3I.^-Axle of SleotrloKl Plate Maohlne. 
— I ban a machine with plate sama kzb b* 
*'W.H.H.'i," cnljuotqnita siuA thick glas*. Hj 



-21 « D" X VP X lii « 60. 
2i » -375 X -376 X 6-32 - 2-221 



•at tfrenkr iriMMM diamof* le^bn to fit oq», wl th 

•adi wiQi " Oiant sahuotl" and whennerfecdy di7 
Sied Sm Mf on to the glaw pUte. rgnt the csps 
tniMdnaatDfittightontotheaile. ^ecemaot 
Mt ii a kind of Ihin layer of jelly, so that 
" - - -■ •- ■ pal before the fire it allowi the 



l^w to anand^ and do 

lAidi I mode with glue. I have got from Ifin. to 

Sd. wiOi m; machine. — Plite Hacbihb. 

[62732.]— FermancaDBta la Oarpat.— I am 
afraid you will never remove your etaui so long as 
rt ia a carpet. The permanganate in a sbong h^u- 



152T35.1— OolDOTMl PenoUa. — The material 
■Bed in any ooloor is an intimate miztore of solid 
tiaralBn, or other like wai or greaie, and the ooloui 
to be employed, eompiiaaed nnder hydrauhc prea- 
anre, hot, and sawn when cold, as ordinary btack- 
kad.— F. WiSD. 

[52739.J~BleotrIo BoU.— U "Chemieiu" 
wiihca the bell to ring ai the door is opened, and 
Sun to stop, perhaps the following wUl nut bia 




of door frame ; B is a similar spriog Bied ^,. ^ 
door, the connections are shown in sketch ; C being 
Aort helii where the door hinges, to prevent the 
wire bmakiog : D, the bell ; E. battery ; P, iwitch 
to out iilf when not wantecl.— Pa*CTjCE. 

/6J/-JB.J~Xl«etno BtU.—It Bttalil be cJ ad- 



if ■■ 



pnuld riulv hea 
e.fclj- ■■ to 






knowi, and as mach as hoknoi 
ridr hie reply to "Chemioua," pp. 641. Could 
much greater nonsense be written, seeing that 
every bell-fltt«r knows the thing to be done is one 
of the aimplast things in the trade, the "apparatus" 
costing about 2i., and being in common use on 
■hop and urea doors without cumber. He seemi 
to have heard of the merits of Leclanchc's batterv, 
but the fact that in its best form (as in use tor the 
Lut four or five yeirs), it is made withoat a porous 
cell, is apparently unknown to htru, and so he 
dogmatises and misleads. —One Jeaiaits o? toe 

CbZDIT or " OlTBS." 

[62739.]- Bleotrlc BeU.-A is _ ,__._ 

or metal screwed on to door. D is mode of woodec 
bar let in to the door frame at top right-hand 
comer, sopporls (E) a wooden rod which carries 
the brass screw (C). B is a piece of watch or small 
clock spring bent, and then hardened at a right 
angle ; a hole is drilled (or ptmcbed) whQe soft, 




and tba apring, well toighteoed, is screwed on to 
the Uook as ahown. When the door is opened, A 
— the spring B agaicet the screw C, and when 
ng to its piaee A presses B away from C. 
Thus the bell will only rmg when door is being 
opened. Ilie block may be 6ic. long, acd A may 
be made of steel spring, which gives longer cont- -" 
I should advise use of new Leclauchi' battery ; 
why not use porous cell !•— Cosmos. 

[6274T.]— Electrto Uicroacope.— Iliis is 
deuUy a contradistinction to the oiyhydrogen 
microscope, such as used to be shown at the Poly- 
technic —P. WiED. 

[53751-] — 'tteooTering Silver. — Pour soma 
concBCtrated nitric add on the electroplated iron. 
It will dissolve the silver, leaving the iioo intact. 
When the operation is finished, pour the liynid oS, 
and dilute with water ; add a solution of oommoc 
salt. Silver chloride will settle as a bulky pre- 
cipitate, which must be filtered and well woaiied. 
" imove the silver obloride from the filter, pot it 

a porcelain dish, and add a few cuttings of sheet 

ic and a little water, sod allow to stand for a 

ick or two. The silver will then be reduced, 
forming a heavy grey powder Itemove what re- 
mains of the zinc, wash well, and melt in a cru- 
cible, adding some sodium caibonate as a Sax, — 
Obouhc CasxtsT. 

[52751.]— Hooovering Silver. - 
earthenware pan (ot course the sije 
by the quantity of etufi to be recovered] , and 
it emptvthe pieces of iron till about three-quarino 
loll. Cover them with concentrated' nitric acid, 
and gently wana. As soon as all eServascenee is 
ficishad, Uie ^ces may be fished out. and replaced 
by oth^. This goes on till the effervescence 
faeoomss slight ; the pieces of iron being washed, 
and the waohings added to the main quantity of 
add. Horiatic acid is now added, ontil no farther 
white nBei}ritate is thrown down, at which point 
'bole is healed and allowed to stand for 
lime ; the clear liq-jid is decanted oil, and tba 
precipitate thrown into a thick calico bag, and 
well washed with hot water and dried. Mix tiio 
dried mass with carbonate of soda acd fuse in an 
earthen crucible, when the silver will be found at 
the bottom.— D. Willuxs. 

, , .]— Copper Orea. — Weigh out about 
5grm. into a porcelain crucible, and heat for about 
lUminutes, tooiidlse sulphur. Transfer to aporcelain 
basin, add HXO, and H,SO.. boat till copper is 
dissolved, evapotste down to a small bulk, to get 
rid ol UNO,, add a small quactitv of water, and 
filter into a platinum basin, or small beaker, wasli- 
icg the filter paper :; or C times with 



I detem 



fteryis 



It 



cyliniler of copper, in _ 

julphate of copper (ooncentrated), in the centre of 
which is plaoad a porous jar contaiuing a rod of 
lute tolpnoric add. If the ore has been 



filtered into a platinum basin, oonnect the zinopola 
of the bitlery so that it touches the outside ot the 
hadn, and the copper pole connect to a p l a linn m 
wire, and allow it lojost dip into the liqoid. Pnt 



with distillBd water, and finally with a small 

quantity of aloobol, after which it may be dried and 
weighed— the basin baiug of coarse weighed before 
the operation was ooaunenoBd. It tbe liqaor has 
been filtered into a beakar,bendapisoeot platinum 
foil (waigbed) into a ejlmder. and oomiect with 
the zinc pole, and allow a platinum wire from Oie 
other poU to' dip into the oentre, whan the eop[er 
will be depOBted on the cylinder. —D. WiLLUia. 

[32754.]— Japanese Bointallellea. -The oon^ . 
for the above is very simple and chaui ; it is a 
mixture of sulphur, nitre, and lamp black (all 
commercial qimLity) . I have not tba proportiont 
Tsolly to hand, but the querist can try tor cimsel^ 

that it is a very nico point to get it r^t, ailbiow 
to my cost. A grain or two, more ot tas, of lamp- 
black will make all the differaooe in an ounce of 
compo. Put about 3gr. of sucoeasfnl onmpo. in 
tissue paper, T-ahaped, tin. long and Im. at base 
and twist up.— P. Wabd. 
[52755. J— Lathe Bad.— Canaialr m can oit 
it the gap in the pattern, in whiui case TOD 
print o a, F{g. 1. on page 3'26, meat beontoEliA 
with the bridges that bound the np, 4tid tba oon 
boi. Fig. 6, omitted altogether. It s wuin a ikanii 
to me that a moulder should obj act to ooiaa, kdm 
they save *'•'" a deal of trouble, and miniitnai Ai 
liakot "wasters." However, it is no goodbcri 
up rongb; we have to bomoni theae gBntlema 




t. much agaicst i 
Manchester, so y 

Dresden. The core boie 
away from the ends, 



_rwiU. DrM^viiiat 
on tnaatdoaalknABB 
I opfin by dnnraif tta 



The rebated grooves may be |[n 

' H. 

[5273.^.1- Violin Meaauremant.— " Otto c* 
e Violin," Cocks and Co., New BnrUngtoB- 
reet, will give K, G. Price the maaaoromenb d 

violins, and a description ot the old CiMocma in- 
■nments. — E. E. ■ 

[62763.;- Tiolin ISeaaursineitt. — I wonU 

refer yon to Mr. Davidson's work on the vioiiB, 

and a more recent work on the violin, tn^Hi. 

Plemicg. published at the S»zaar affioa, TImw 

contain the mystery so tar as known, and alao &• 

history of the violin. — A. Howxjj1i>. 

]— Preventing Sparks in Contaota.— 

;" will find that if he attaches a noall 0(O- 

of about gii sheets of tinfoil 4in. by 



a.) to each side 



, ho will c 



troubled by what is really th- .,„ ,, 

eatiug up lus platinum ; or he may use a comieT at 
brass wire pic dipping into mercury, and diap^a* 
with condenser.— P. Wabd. 

U« one of "i 

electro- magnet with very fine lii^-r^_ , 

winding the shnnt half right-hmd and ball bft- 
handcd, making it at least 40 timea tba r«airtHM» 
of the electro -magnet. 2. Uta a amaU i ■ imliiiMi 
t mi<?rof arad between the tenninala of jotiz daatao- 
Add a large reaiitanoe to oircwt, asd 
srv power till currant ia aame aa badOn. 
Cosuos. 
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"agina"for bis luggailionB in this week's Emq- 
LtSH ItsCKUliO u to preventioa of sptrking : but 
ODS point ii not clear to me. He wf s : "Wind 
onlaide the magnet coils another dfrcuit of high 
resiatanoe, with its end> aoldered to thon of the 
mkgnat win u a ahunt." Let ms aik if ba 
meana Qmt tba outside wiie of the t«tiituae ooH i* 
to ba Boldend to the onfande msraiet eoll wire, and 
the iMlde wiiea of the two enla to ba aimumdy 
connedsd t Oi do«« be mean thftt the two endt M 
the naartaiMe win aball ba Joiiiedi, aaj, to eithei of 
the ootw 01 inner wlrai in anoh a manner that Aa 
cnnent pawia befoie (or after, aa the eaee maj' be) 
it trBVereea the magnet ooD? If the Uttar moda of 
eonnectkin,aanDotuie renatanoe soil be ao arranged 
aatobaqnitenearthe battoiy, innfnail of being woond 
roond the magnet ooHa, m m dt WMmtoa I ban 
eight elaotro-magnalB and aignt naaken— onlj 
working, howere^ one at a tinw. I am, thentore, 
aaxiona, if poedtde, in tnder to ean tionble and 
eipenae, thM one reaiitanoe ooP ahoold aerre to pre- 
Tsnt the sparking in the whole of the oircnita. 
Wonld *' Sigma" kindly insert a imall diagrasi 
e^lainiiut mode of oonna^bm in next iaaoef Ai 
tor Hr. Bennett'a anggeafion, that there mnat be 
Bdmething wrong with ot phitiuum, I think if he 
oeea a eammt with E.M.F. of 10 Tolta 2 ampeiei| 
with two or three ohnia sztemal 
find a conai' 
with anf qi 
162766,] -lC»«lo 



?bfSli 




lantema. It ma; be made to fold i^ if thought 
desirable. The distanoa between Oie two table* i* 
joat tnffldent to allow glides to p*M imder the 
npper one ; the lantern* may be manipulated bom 
one side, which ia a great advantage. — A 

[62T78.]~Saffirtmtlon> of BJlAem. ~ Ftr/tet 
regiatration can ba effected only br baTiDg aide itopi 
on tbe I^-hand ade of the lantern, end E; 
adjnstinglhe lover and left-hand (Ida of ereiT 
oanisT wttt &a smoothing plane, or atipa of wood 
^nad ooj m need may reqnbe, until wlOi pieriou* 
regiabptum of lanterns a dead ihot ia olttaiued. A 
— 1 makeshift, and perhan a better plan for 

— ' M the bandla may then projeet 

I oenbal law-ont groore, lin. wide 
ana oeep, actoas the lower edge of oaniaz, whl)^ 
cogagga a pin, a flitnie, alao eentral Mkd projeetiDg 
•li^tlT above the bed on wbiah the eaniai when 
in poeaion reet*. The carrier diop* raadO; into ita 
plaoe, and for mott poipoees this plan answers 
weU. If " Fred " wiihea for iR I oan land bim 
Mttemi of home-made carrier, whidi all who bave 
bied it prefer to any. other. Either aide ot na- 
framed elide ii oeutied and released with absolute 
certaintr, and perfect ease. — A. B, CorniN, Hartly, 
Altm, Eiuits. 

l52TSa.l— Batb HwtW. — W. B. BooiUld 
stale* that be baa fitted a nnnbttt of baths to he*t 
4G gallons from £0° to upwards of 90° in 4 to 7 



likis, in proportion, wHl radnce fit« 40 gallons to 
ab0Dt25. He state* that the oast of «s is about 
2d. for each bath. TBkIngfliegasat3s.43.perl "' 
this means M eutio feet, which, if burnt m i 
ninotee, requires a supply id 750 cuUo feet pet 
hour to the bonier. Tbuwonldreqnireal20-light 
meter and, say, a 3iu. terrioe main. Not many 
people would go to the ezpenee of a ipecial nisin, - 
metm laroe enough for a faototr, and other thing 
in proportion, aimply to h*at a Mth in 4 minutei. 
We have a 60-Iight meter and a 2in. aar*ic«, and 
«»naot get at moat over 300fL per hour - 20 cubic 
feet in 4 minutes— leas thsn halt what W.Bonsfiebl 
states to be necessary. No doubt what he sta 

[Kwsibls ; but for one who would go to sue 

eipaiise there are thODBauds who certainly would 
not.— As Old Subscbibib. 
[62781.]— Battory for Lamp.— "Kgma" I 

rather to misunderstand my query. I m* not i 

ing infoimatioii as to the oast, for I ihall prob^y 
find that out D^self. If "Sigma" will compare 
my letter, No. 62781, with that of "Pnsto et 
Freito " and ""&. F. F.,'> No. 60290, In the Im 



May nth, 1883, he wilt probably notice the differ- 
la the time* that our rewectiTe batteije* oon- 
in aotioa. " Preato et nesto " says, "I find 

ny battery requires leobarging every six or 

aight weeks. " No w here's the rub, for mln« laqnin* 
— *" rginglevBry six or sight boors, inntirail of weeks. 
__ PreSo et Presto " and "E.F. F." ue stlU 
iobsdibei* I thoold tike to bear their opinion on 
the sobjeot. Nov, soi^KMing I were to eiila^[e my 
jaiB from Sin. to lOin., ihould I get a U^t tor a 
greater Imgth of time? Thtn is also anoflier 



jars also becomes the tame cclour as that in the 
tarjar*. Whatis thaeansaof thisF laitowing 
the muriatic acid which I put into the porooi jar, 
ii it the solution in the outer jar that Bnda its 
ly throngh the panms potp — Bobxbt 8. Has- 

[G2783.]— Phanylaiuliamlne. — To separate 
y <rf the three ptumylm diaminee from tin, pre- 
9tat* the latMT with lulphuretted hydrogen. 
_ im or sine cUoridss may be removed by adding 
milk of lime or banta water, and fllterine ; or they 
may be nteeipitaied by aodinm carbonate. — 
OBOUna CamOBT. 



r627e2.1-4t« 
AAAin'Fig. 1 



rudder post ia mode narrow behind where broad 
mark i* iluiirn, to allow rudder to move fi«ely from 
■ids to aide. B H are smsll eyebolla for ruddar to 
hook on; F is rudder, I2in. bioadandlin. thick, cd 
any hard wood ; 4 is ihaft post, with tanoo trt 
bottom, for marliaing in keel, and buah in with 

{land stod*, foe nots to screw on to nhi gland up 
spooking; 11 i* ha«d wood boaidTlln. thick, 
about 12in. long, to fit on rudder head to Btsar 
with ; 1 shows top view of boat ; V shows abaft- 
po*t Jn«t level with abort piece ot deck; B to 

10 is oast-mm bosh and gland ; c i or* two 
pieoe* of batd wood *pikcd on keel, and to sten 
and abaft post, tor strnigth ; those marked D are 
the ribs, Im. broad by ^ tbiok— can be aah, but 
Amerioon elm i* best: it Is a varv toogb and stringy 
wood, and not liable to break when bending: 6 and 
7 in Fig. 2 will ahow about what ahape the ^t» 
look at each end of boat and the middle ; 8 8 am 
bit* of inch board, edge up, fitted in boat hotter 
for floor to naU to— about twelve of Bi«an ; the - 
broad mark down stem, shaft post, and okogkcel 
i* a groove nsadv T Aapa ; K irill ahow the grooi»— 
it shorn the mid view o1t keel. Thebibat eadi said 
of keel must not be out off until after OiemortiriBg 
is finished and poet driven in. Keel 1* 20ft. kmg, 
thaie is Sbi. of space between diaft and rudder 
pot for propeller to work in, so shaft wfDbaveto 
be drawn book a bit to allow propsBsi to go ob, 
Propeller ihoBld be about 24fn. diameter ; 3, m Tig. 




cf@ 




ia the rudder post ; all three are mortised in th 
keel ; item, 4ft. long, 4in. broad, and 21n. thick 
shaft poet, 3ft. Gin. umg. Sin. broad, 2in. thick 



exonif where propiQler goes tbioogb, it most be left 
thick enough to allow a hole large enough for bush 
and gland ; I is ahsJK with fbSin to oonaect to 
swrine. which ahoold not be lass ttiao Uin. thick; 
3tt. 7in. loiw. Sin- broad wd^. tUA-, 



2, show* the first plank that must go on, wbidi i* 
nailed to the groove in the keel ; then all thereat < 
will be diape ot the 2 board marked, 3 showing 
how they Up over eachotheraboutlin. Tlieplaiiki 
ahoold be elm, if yoo could aSord it : white wood 
wOl do, but not near so weU— they wil 1 be Uahla 
to nUt whoi springing them in their plaoe, and nail- 
ing Mm on. Tlie n^ ia wrou^t ipm.-^=a». yi^ 
wuhen with. ^han. tb»&» «» Tf™V» Vb>««». 
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Soma we capper uula and wtidien, but thBj axa 
dc*r. WlwteTer (ndlb jou b«nd 70111 middle 
liba will ba the width of boat ; the; txa iptked to 
the Lnl u in Fie. 1 ; then nail about 1 hardwood 
latb to the iuade of riba. fccm stem to 110111. at 

to atmigtbtii fmnewoifc. 



tor Kveral hotm ; diy and monat.— 



whaD ^jioK tlw i^laaki o 
m m m m. The planka ihoii 



d diataucei apart, 
u linea to go by. 
shown in Fig I, 

... _-ie planka ihonld be ^ in. thick, uid are 

d in tkair place while jou nail tbcm to the riba, 
■with the dampa L in Fig. 1 : the; an e«silf made : 
two biti of hard wood. loin, long, On. bioad, and 
tin. thick, with a pi«« of wood put throngfa two 
dita in them and a pin at each lide. Bottom part ia 
eluped on the rib and planed and a wiwd wedge 
^tina in the top. Yoa will want twel?« of diem 
to hold the plank dead to the rib* all the tength, 
THhiit aailins than- Treat Qie next tlmak thA nma. 
A taw^ £i» laifth, and 6ft. fana^udmada like 
thin, will ba itnos and ^taty onall anonKh and 

Siua nle. It wiu not coat nuh a dnl it joa make 
yooiiaU. J will help jon all I oan it job make 
it. UTiB^ataa(apoit,Ineadaalof laimehea. Do 
not — *" it kaa than ahown. It pnti me in pain 
iAm I ••• a beat too (mall, wallowing in the nWT 
iria nraal nofle in, and nearlj down to the 
wvlfi*i adcB. 1 will fnely land jon two pattemi 
ioc tk* bn^ and the gland ti ~ 

" jonadTBitiaa loor addreM, „_._ _, 

M of a auitabla engiiu next that will n 

mm/L—Taiaua Tboioeo:). 

[52733.] — PhenrlBDdlnmine. —Then are 
thier Txrietio of thig base— -nz., oitho.. meta. 
and para. The fint of them may be obtained bj 
•etii^ on orthonitrohmmobenzeDe with ammonia, 
■whiu prodnoee orthonitiamliae, and on redudng 
ttiiBwiUi tin and hydioddoric add, orthophenjl- 
■nadiamina ^ia ofatamed. Thii baae forma a ml- 
pbate whidi ia eauly aolDtda in hot watar, but only 
■lightly ao in cold watar; and poaajbly by con- 
TcrtmK tha amine into a anlphate, advanta^ may 
b* taken of the abore property to effect the 
aepuation for which the qneriit laka. — Wx. Joha 
Ocn, Elnriek Sdeoce " 

[52786.)- Barhea BBtt«rr.— 1. £.H J. aboat 
l-A, int. IM. 7w. or 8w. Int. re*, ia dependent 
maa of eaD, thieknaa of aawdnat, and tig^tnea* c. 
" 'ig. 2. Nonae. Cao giannla or *oinetDim 



[52797] -JoIato» BOeotrie Wlre«.-It is 
,ute poasible to make thorooghlj good Joints 
without soldering, but I doubt if a good leyel joint 




[52789.] -Watob BopftlrinK-— Take the watoh 
■IT to piBoaa, take np the balance, and with a aharp 
koift take im the collet with the pendulum spring 
ittifhed. ^'■^"■■™ the piTOtB ; carefully run it in 
tte calven to aae if the pivota are quite straight. 
U fcnmd to be bant, lake a common plieia and bend 
tham gentlT. Tlieae piTota are not Tsiy hud. so 
Ibace is not much fear of breaking tliem unteia 
veiy Dseb bent. Thenneif tha pi-rota are getting 
flat on the points ; if so, tiiey mnst be ^ne up 
again in a pToting tool nice and round on the 
poinlB: then put it in the plate-soew, the oock 
down, and see if it ii quita free between the jewet- 
bnl™ ; aeathat the end stooea ueionnd — it not, put 
naw ooaa. The cylinder must he qnilB free npoo 
bcAhend*. Theo examine the •capeirikeal,mn A in 
tfafl ealipeta and see if it is quite flat: it not, it 
mnat ba made flat. Pot the 'aoqiewbael in £he 
pUto, gire it a yery little end aluka, tea that it 
rana free on both ends, eapeciallj on the ""^ next 
to the bar, ^ the teeth aontftiaua stiika the in- 
*ida of the Imt, which must ba ooneeted ; it lo, 
than place the cylinder in the plate along with 
'aoqiewheel ; get the 'acapetaathtoitrikethecenln 
of iMtch in cyliader [not too high or too low), if 
too low, the hack of the 'sApewhad woold strike 
tlw bottom of cylinder, or if too bi^ the notch of 
cylinder would atriko the flat of 'iea.p&whed (which 
we often see by the 'acapfwheel ne/^hag at enry 
beat of watch) which muit be aToided. If you pat 
theaa thingi correct and the rest of watch be all 

[SiTM-l-Toning Priata.— If " Vango " will 
tay the following, I think he will stucved: —Take 
a 15er. tube of gold chloride and put 15oi. of 
water lo it. Then to tone the prints, which ahonld 
be printed ontil the light parts bwin to go sligbtly 
trnm, take lOoi. of water and dissoNo in itMgr. 
of borax, then add {oz. of tlie gold aotutioQ; then 
!._.._ .. ^ priols. Laving prBYioiialy well 



J way. The borax solntion must be alwruj . 

nuied when wanted— oBTcr before.— C. L.TwEK- 

[5ir79t.]— Tonlns Prlnta.—" Tango" should 
wash his piinu in tliiee or four different waters. 
Tha lart waahing should 'leave the water perfectly 
daaci soxt pot the washed prints into the loUow- 
jnc adntion :— Chloride of gold, 1 grain ; awtate ol 
aoda, 30 giaina ; distdlcd water, 6ox. The pcota 
Ouaki beailowsd "^ 



J to 2D iirinta. 
le naoal way. 



rhe pData 



otq) 



oonld be made without. Doubtless what the sngi- 
oeer bad in his mind was a most efficient and bean- 
tifnlly simple joint need by Crompton, as pei 
sketch.- P. WxBB. 



_ .. ic potash, cupric oxide, and zinc. — 

C08K09. 

[SWT.J— Power for Oiroalar Saw.-" Sha- 
dowless Man" cannot hope by any ajrangenient 
whsleTer to gat more than about 1 ] h.p. from his 
piping. SnnioBiDg the pipe* to be iu properwork- 
ing order, they ^ould be capable of dehToiing 
' ' ■ " " ir minute at a height of 

, . with a fall of 75ft. in 
the mile. In other words, if he were to jiut a tap 
on the outlet of hia pipe, and teculatc it so that 
57 gallons a minute would flow through, then a 
ptoesuro gauifc on the pipe near ths tap should 
show a remaining prossuie of 125tt, This repre- 
ata a power equal to about 72,000 ft.-lb. per 
n., or 21 h.p. Allowing for loasea in the tur- 
le or other motor, he must say 1] h.p., and this 
the beat poanble result. In order, howcTer, to 
t this result, his motor most be to coniljuctcd 
it it will use the 67 gallous por miu. fully oj>en 
.. the preeeuTB ot the water lu the pipe without 
any throttling or obstructian. If it uses much 
more or mach less, the power will be reduced. If 
so smsJl a power would be of auy use, I betievB a 
litably-conHtmcted oscillating water engine wtjuld 
c more effective than a turbine. A watsrwheel 
■ould bo of no use nn]e« it were made 12&ft. 
_iametcr. An efficient air ralTe should bo put on 
each of the high placee of the pipe. — W, Wtitt. 
|5^11.]-BowtoCaaaeTartoDryQulok]y. 
Boil the tar for two hoars, and when it has again 
cooled, add, with stirring, benioline mitil of proper 
working wwwiatwiey. The boiliDg ihould be done 
in the open aii, lo eac^e faom th* unplaasant 



_ off and the risk of fire from the _ 
ftnd in a Teasel of suffioieDt oapadt; lo 
or three times the quantity of tai 
operated on.— Gab H-istasa. 

,^2812.]— How to Oaoae Tar to Dry anlcklr. 
J think if j^oo mix turps carefully with your 
coal-tar you will suooeed. Not too much turps, or 
the tar will be lumpy, and will not mix.— J. B. 

[52Sia.]-I.. and 8.W. Sorluea.- 1 regret to 
say I have not toll dimensions of the now bogie- 
this line <Nos, 445— 4.U). They are 
milar in appeaianoe to the 137 class by 
Beyer, Peacock, and Co. The 445 class hate TO. 
coupled wheels, and cylinders IBin. by 24in. (out- 
side) . —Mbteob. 

[.^2$17.] .^S.B.B. Engliiaa.- Dimensions, and a 
Bnall sketch of the SI class appeared a little timi 
fl^ointhe "E. M." The drivmif whHpln fninirlft' 



[62817.] — S.E.K. Barlnea.— No, »l class: 
cylinders IGin. by 22in., drinng-wheels 7[t. dia,, 
leading -wheels ift. Gin., trailing- wheels 3ft. 9in., 
and weieht about 34 tons. No. 81 was built at 
Ashford^ Hr. Cudwarth. and renewed in 1!J77, 
by Mr. Watkin, It is fitted with the nicuum 
brake.— F. W. BbeWEE, 

[52817.]— 8.E.By.— The 7ft, singles, such as 81, 
&c., were built, some by the company nt Ashfonl, 
others by the Vulcan Engine Co. of Warrington, 
about lb to Hj years ago. Cylinders IC by 22, grate 
area (Cudworth'a flreboi) about 21 iquare feet, 
bsatuig of firebox H2j sq. ft., of tubes 973 ai '' 
Diameter of leaden 4ft. Gin., of drivers 7ft., tn 
m. 9in. Weight on leaden 10 tons 6cwt.. .. 
driven 12 tons 9cwt., □□ trailers tons. Total 
weight, 31 tons licwt. The engines have double 
frame*, and a wheel base ol I'ft. 3in., and are, 
therefore, rather bad to get ronnd curves. Many 
have now been rebmll.— W. B. P. 



ing this iodine is to be found in 
" le Engines." Weale's aen 
long, quite straight, and • !«■ 
Bromagrove to BUckwall.-W. B. P. 



>empaev's " I 
I. fbafaaak 



draws the trains up this in*^'"*. beoaoae the BnRBi< 

^ 11 wWorksareheld^thBUidlandBail- 

wa^ Co., and in addition to the w 



engine ueds, appropriated to the looomotina woo- 
ing the incline, which haa a gradient of I in 37 (or 

"7l);itis2imiles in length, and the tr-' ■" 

t the rate of 8 to 9 miles an hour. 



_ _ ]— IJckey Incline.— The giadisot of 

this line is t in S7. I have not the length by »> it 
present, but will send soon. There"were 12 Amoieaa 
engines built for this line by Norria, at Phila- 
dcWa^ 1^0: Outside cylinders, It^ by 18: fiBA 
pair of driving wheels, 4Jt. dia. ; 4-iAeaIed tnn^ 
wheels 2ft. 6m. dia. ; 78 copper tub**, 2ia. dia., 
8tt. long, weight 9tonB llcWt- Iqr. With the 
Editor's permisiiou I will tend a AAA et eae el 
thMe American engines, aa I baline it wiU bf 
interesting, also a few of their pad 

woi^d send them now, bnt have not „ , 

meat theprcsent moment. Tlie Liokaj' inclnN waa 
aflenrarda worked by 6-oonpled oooda annva 
(M.Ii. 360 olaas, Kitaan. 1866), and|m IWI lom 



[52821,1- If.B.B. BnsiilM.- The toDowH 
e tha dimensions of the naw bwie enginti bniu- 
R at Oateshead: Cylinders, 17 by 24; begis 
beels, 3ft. : coupled wheels, 6ft. Tin. : whMl 
-4se, Iwgie, 5tt. 3in. ; wheel baaa bogia pa to 
driving wheel, 3ft. 7in. ; wheel base eoDpW 
wheels, 8It. 4in. ; boiler dia., itt. lin. ; ImhO. 
lOft, 21in. ; 190 tubes. l)in. dia. ; length of ba- 
box, 6ft. (Jin. : heatiug-nufaoe, firebox, lOQ iq. 
ft, ; tabes, 913'8 sq. ft. ; total, 1013'S. It* 
engines are to be built from Mr. McDonneU't de- 
signs, for the eipresi train* batweco Tod ind 
Edinburgh, —-Mbteob. 
152827.]- 



aterpretal 



Bcoop for LooiF- 

Feed-Pnmp" ia quite coned iota 
ition of the formula. Bat be nuK tt- 

that, with a pipe at unit can diL, tt 

ilnmnof i52-2ott. will lust b&lanoa tha affvtol 
the water to aaoead. and Uiere will b* no low (* 
diaeharge. If he cnia one foot oil tlw top rf h> 
pipe, be will have an Sft. per a o eon d flow; if twB 
feet be cut off, an ll'3L37ft. POE MOCMd Ooi 
so OD. Further, be must allow for loa tl 



have an Srt. per aecond discurge at 51 



■ tiiDHk 

,hsmE 



tinil 



be made tor viscosity (ocrminonly tabed " 
tion").— G- PonriNOios. 

[62829.]-M 
pr«aaea.— Altuuueu ^ ~~ 

relating to mattan like the a . .. , . 

views on the qoery wnold not be ol mndi lenk^ 
and I always try to keep ia romembcanaa th* n- 
tract from Hontaigue at the begiiimng af Sw 
idence oolumni. — Wm. Jokh QhT, 



Correapond 

ElawickSc 



[62330.]- Ooal-BurnliiB ItOcomotlraa M 
K, By.— The two gooda engine* built bj Bene. 
Peacock, and Co., in 18.S8, for coal -bonung, had 
Cudworth'a slipinR firebox, which i* stilt in use « 
many eoginea on the S.E.H, The box is generaZlr 
7ft. 9iu. long, and (a divided by a loagitudinal ait- 
feather, the two valves being Bred altemtdj * 
prevent smoke. The trailing wheal* an got a 
undectbe back part of the box, owing to the slim 
The engines in questicn ware Ifiio. oft. dontw- 
framed goods, were nnmbarad 428 and 429. ad 
were tried for a year agalort twn oOier gce^ 
engine* of the same olaaa, Noa. 426 and 4i7, bsib 
at Derby. Thee* had plun bona, withontbciik 
aich or defleotor. The CudwoKtha bunt aomniW 
ten coal, and that c< a pooiar kind, bat the aanaf 
did not pay tor the eo*t of tha naton. No. a 
and 427 were then fitted with a hriok arch or is- 
Sector, and anotliei yaai'a trial waa made, leanltiif 
in a great victorr for the latter plan. 4'^ bunt it 
Kottmgham ; she and 429 were rebuilt will 
ordinary fireboxes, and were mnniiix in IS7T snA 
may bo itill.- W. B. P. 

[62S35.]— Oonutary Orbits.— The method J 
calculating these is voiy full* explained ia > 
"Treatise on Comets," by David Mihie, pnUidici 
in 1S23. I fear it ia almost impoeaible to girt a 
usef at abstract within reasonable Umita ; but if tk 
querist cannot obbun tha book, mi^t tir to do v- 
The calcnlatlnn i* long and awkwaid in lb* «- 
treme, bnt highly intnvrtinc, tha wnk of B^is| 
on* of the el«nwnta baJngiMparfallwao.— Wk. J<W» , 
Oeet, Eltwick SobnoT&uKiL 
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[5'iMO.]- Core Box ' for Qlobe Valves. 
Before oooupjing the ioqiiiry eolonuu with wTeral 
Bfcotohes and dsscriptiTO manor, I ahoiild Lies to '— 
certain oi to the eioct kind of ralre meant. Is 
a< I preaume, one of a type couunon a» Tegar 
mternal Ahape, alike to at^m, eficape, ajicl choc 
tbItbb, in wbich the Suid comiag aleng t 
entering tuba [laneg up (or downj a pierced 
diapbragmT occupied with a lift ralve m the centi 
of the globii, and onward throngh the exit hranch- 
tho face of the diaphragm and its valva lying 
parallel with the loogitudmat aiia ol the code, and 
in the saute plane u the hand whe«t, if a ateam 
valve ': My Mscauiica begin with Vol. XXXI., 
50 I cannot refer to tho artido you mention. " 
however, thin ia the kind of valve meant, it i 

■ " 1 patt«mniaker. rioase 



letm 



Buppoail 



i will contrive to make the matter clear. I nai 
mich a valve roughly outlined among " Papers on 
Pattern Making," and will, if tho tight thing, give 
it jou in these colnmns.— J. H. 

E62S43.]— I>7ii»KLO UakiaK.~l do notadviie 
yoo to make aach a. amall madune aa yon propote, 
OD Mcount of the high speed you are obliged to 
drire them (3,000 per minute), and also the heat 
genermted if kept running for more than a quartet 
of aabonr. Iff on have power to drive it, 1 should 
recommend you to make one with an armatore 
irom -tin. to Sin. diamelor. It is Impoasible to give 

yon do not aay if yoa want it for lighting or plat- 
ing. Weight for weight, you would h»ve more 
power in the wronght iton (F. M.'a) ; but I doo't 
think it would oompensate you fat the eitra ei- 
penwthatwtonghl iron would incur over caatiron. 
Tonhad batter maka a tull-sizod sketch of the pio- 
poaed machine, with the legaSin. loug by )in. thick 
and aoo how it loots. About 12 B.W.G., doable 
cotton- covered, will do for tho P.M. 'a, and about 
Ave layers of it : siie on armature wilt depend 
■what you want it for.— Volt. 
[SiSlfi.]— London Dnlv. lat B.A.— 
Let ain."' 5 = A. 



Then, sii 



^ thoy are complemenUry 



- la 



■in. B » 001. A = 

and lin. (A + B) = I „ 6 4- 12 x' '2_= 1 

whence, ^ +^1^ 1 I, ' 

md J = 13. 

a the linea be oalcolated with this valoe of z, tt 

anglea will be found to be 23' 37' tl'5" ai 

eff* 32' ^8-S', their sum being 90^.— H. T. V. 

[02846.]— Loud. 
tiona in inverse uoti 
iug into ordinary ni 

Assume s 



That ii, 1/ = tan. i . 
But l^ Bin. *. .-. '-? 



— JosN F. Wiuraaos, A.B.S.M. 
[5-2S47.]— Oo-ordinB,teaeoniBtry.— Let A x 



Now OK s - i;, OL - - ^ 
A' B 

Also LK' = OK' + OL" - 20K . OL w 




[52840.]— Ga> Oonsttrnptlon.— It "An Old 
Subscriber ' ' baa old and leaky pipes and flttinga. 
his meter will certainly register leas if turned off 
when DOt in use. He can very easily have his 
fittings tested by aending to the gas worka from 
whence he ia supplied, aaldng to have hia Sttings 
teated. This caa be done in five minutes by a 
force-pump. If faulty, it is worth (he trouble to 
find the leaky place and repair it, aa any leakage 
70aatant!y whilst the meter is ^umed "~ 



-T. F. 



If ''Sammy' 



whether the lights are used 

[S28S3.1-BnBliiB Powor.— 1 
not be able to show " Satnmy 
how to obtain the byp. log. o 
more plainly, tho number of 

cylinder from the point of cut-c_. _ 

will got one of the Irish " Arithraetios " in ose 
the Irish Xatioiial Schools, he will find a table 
of numbers brought into common log., and then 
multiply by '2'302o to chajige into a byp. If^-, he 
will be able to make his own. So it you divide the 
length of stroke by the distance the piston has 
travoUed when the steam ia cut off, you will 
get the number of aipnnnoui, or 4.^in. -f- by 
26in, = 173 expansionB ; and hy looking at 
the tablo that I gave to " Aoxtons (nie," 

rou will find that the aoareat hyp. log. to 
73 expansions is '6€<1 plus 1 ; to I should work 
log. to find the average ptesaure. I think 



the inspector 

you that the boiler i 

there must bo a gies 






rong when be told 



-e in boiler to get an 
. cylinder with the 

cut-off OS given. Of course, I am reckoning from 
pure Tiicuum line ; so if you look at the ateam 

Suge, Hud add ISlh. for abnosnheie, and multiply 
i terminal pressure in cylinder by the hyp, log, 
•fiGO pins I, and deduct the back preaaure in con- 
denser, you will get the average pressure in 
cylinders, and proceed by the information given in 
hAok numbers to Bnd the horae-powet. — Fibee, 
Dewsbnry. 
[.:;28o9.]-Sleotrl«ltyanil Stsam.— The effects 



le passing steam, 
uus poenomenon. an ' ^ 
teobuic Inst, engine i 
into it, SB* Bakeweir_ . 
edition of 1S63. — Cos3i(os. 



t of 

description ol the Poly- 

stmcted, for investigation 

Eleotric Science," page 92 ; 



I6'2H62.]— Oh«nilo»l Problems.— The 861-4 
'olumeB of air at 53T'4mm., and 1' centigrade 
aust be corrected to standard conditions foe whjdi 

^ _ aSM K .1374 N 273 _ 134909064'28 _ -q,,, 



760 X 277 210620 

The volume which diaappeated On fliptoaion is 65706 
- 374 73 = 282 33, one-third of winch, or 94'11 is 
oxygen. Hence we have— 

593-3 : 94-11 ; : 100 : j: 

= 15-85 per cent. .■.N=84'14 per cent. 



nos to he rather c 

ion is apparently fro 

dividodbya. Takii 
ouu uenoting its atonuc we^vuL uy .c, 
weight ot the crystallised chloridf 



The seoond 

book, the data 

^ a to be a diad. 

eight by j:, the moleoulkr 

. ._ .._, led chloride is evidently 

and the moleciUar weight of the sulphaw 

We therefore have — 
179 + i: Se +i;: 5:3-442 
616-118 + 3-4421 - 480 -K 6j: 
138-118 = 1-688J: 
S7-3a = I. 
. the aocnrocy of this result depends en- 
tirely on our correctness as to the formula of the 
chloride and sulphate, and if strontium is taken as 
lOnad ot triad, we wUl get a different number for 
Tbe best criterion of the atomic weight is tbatde- 
ved from Dulong'slawisipecting specific heat, with 
hicb. donbtleis, the querist is tuniliar. I cannot, 
howevct, find that there boa been any determina- 
tion ntfle of the ipaoi&a heat ot Sr, so we must fall 
bock on somewhat indlnot evidence. The sp. ht. 
of calcium is -167, and therelore ita atomic 
weight is 40, and it is a diad, and lookinji 
to tho strict analogy between Ca, Sr, »nd 
Ba. which metals form an exceedingly well- 
marked group, we are led to conclude that Sr 
is diadic. Again, the ip. ht. of SrCI, is -I IHQ, and 
this also favours the view of the molecule contain- 
ing three atoms. It is, at course, impoeaibla tally 
to discnss all tho facts bearing on the atomic weight 
assigned to a metal, within the limits of a reply to 
qnety ; and I have merely given an outline. The 
querist will find it most interesting and instructive 
to study tbe points of analogy in the alkali ajeearth^s 
group. The next question la merely one of aiith- 
— -■^- The osb left by a pieoe o( filter paper 60 
ire ia '10S2gram. Therefore, one 



The querist can calculate the ash from the other 
sizes given. Thia qnestion is N'o. 19 in Thorpe'i 
book. In the last question, which ia No. 161 in 
the aforesaid book, let j- denote the atcmio weight 
of carbon ; then, let acetate of silver, we have — 
143 + 2r ; 108 : : 28-803 : 16-012, 
2661-516 -♦■ 37-22ii = SUO'TM 
37'22l2 - 449-208 
X = 12-067. 
For tartrate of silver, we have^ 

316 4-4^:216:; 16-22 : 9-6176. 

3 3039-13 + 38-471 = 3603-82 

3S'47i:= 464-30 

X = 12-071. 

For malate ot sQvor, we have — 

300 + *f : 216 : ; 2S'898 : 16-059, 
4817-7 + (H-23Gx = 5594-148 
64-236r = 776-448 
X = 12087. 
My answers do not exactly agree with those in 
Thorpe, because I have used the nearest integer 
for tbe atomic weight of sUver, and Thorpe gives 
l07-93aa themorecotTBctvalue.- Wu, JohnGbby, 
Blswick Science Schools. 

[.^2866,] —Barrel Orfiran. — I should advise the 
querist to have two 4-ootavs sets of reeds of P 
scale, one of 8ft. pitch, and the other set 4tt. The 
best plan perhaps to adopt would be to pnrahaM 
an ordinary 2-raw tubete>aTd and reeds, and out 
oil the lower octave of each row. He can haw 0>a 
whole five octavos, it that would not be too much ; 
but I suppose that would eventually ba too clunky 
for him. However, ha must use his own jndgmeat 
in this case. As regards the bellows, it makes IK> 
difference whether it is placed vertical ot borizODtll, 
except for consideratioa ot space. The power or 
pressore of wind depends greatly on the power Oi 
the spring which is placed inside reeervoit. — Q, 

[62857.1— Feed Piuap.- There are varions 
ways of finding the amount of water youcpnnu 
will force into the boiler. The simpleat role tkat I 
know, in my opinion, ia to scgnare the diaoietei at 
pump barrel in inches, multiply by -034, and bj 
the length of stroke in feet, and by tbe number (A 
s&okes per minute, or thos : — 

2-25 dia. of pump 

ll2fi 



every attoke.— Fiseb. Dewabury. 

[62870.]— Zinc Or^an Plpea.—Tbese pipes are 
gener^y tuned by tbe cones ; but some ot the 
metal organ pipes are tuned by a small piece of 
sli^g metal aitoated at the top ot tbe pipe. Id 
the latter case tbe pitch is sharpened by raising the 
metal, and Battened by slightly pressing it down- 
wards over top ot pipe, la using the oooes for the 
rinc pipes, to sharpen the pitch, it is neceasair to 
insect tha sohd cone in the pine at the top, and bv 
a alight pressure on tbe cone the pipe is sharMked. 
To flatten, the hollow oone is placed Over the top 
of the pipe, and being slightly pressed, brings a 
small portion ot the metal over the top of the pipe, 
which has the desired effect. Great oara is ra- 
reauired in tuning the otgan, and some degree of 
skill ia required in oaiog tbe cones. Not having 
made any organ pip«a, eitber metal or wood, I am 
ooablo to fumlsb any turthor informatiaD which 
is requited by tho querist : hut I know that soma 
valuable informstiou will bo foundonthesablectin 
some of the early volumes of our " B. M." 1 ta" 
this opportunity ot asking BomB_ of our 
building correspondents to furniah instruct! 
to make paper pipes. When properly mauo, uio/ 

Sroducean excellent qnnliCy of tone, andas this in - 
jrmation has never once appearpd in tbo"E. IS..," I 
should be exceedingly obliged il gotdboub who ia able 
will Mnd^ send the information for tbe beoeflt ot 
some of our musical teodera. — Q,Bm.-«s.. 
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QUERIES. 

..afeCi.!— Coufh Cuts. —I ^ ([am Uia npUa to 

«Niu«Bf OH^j!^ «tJ>-!i I n*F to my two chlldnn with 
«B tfetrt ftj Ki^Kid. th»t I am fai"""""^""*"" — --•■-'-- 
«H fwbaBU irlu •»■ it I nft 

-'——'"'"" lif Che toit d«i. And 

- ■ ■ ^»jrWT 

a , ^ , « BIT hcut u puD«d to DAT the 

fov PB^I* L7»i«fa— that hud hoUov caii«fa irhlil 
^s^B ^ jBc'i (cdiBfL I nat ic to giTeivmrto 
aoK ahu tn eoo pow to nutkMC. uid ta tfaoM who 
tntliUti. satmx-. ■> tbt the nuierT of > dlisH 

te B ^u ifpec ■BeriaUd !— Da<-:d, B^it. 

Un*>i.— Iw ••Bi- tnetioB n^isei harfagUigc balli, 
■■f ^BL ^WB.. wkile -"'then hav* balla oolr f Jin. diaak, 
IhBiB mr what uliastaf* ban the latgt onea ovn- the 

rnen-l-To ■- P.B.A.B.''-Ib a nrk pubUdcdia 
vm. -added - Tlic Ucanalr Hodia*." it ia ataUd that 
yigtani FOBKMH two moou, the aaavd td Vbidi baa 
k*B laoTtnd within lli« lait fa* iDaiithi br luaell. 
A«uttRnlh« (act that Xr. I^iwU died Id mO. wtwt 

"^ — ^ -- -L — *— -m-f- -.-. t Ybt voak in 

on vhlch ihake 
B.,aatDiii liitated 



ral nlidiililr-e B 

UiasBj idi. aad the axl* of Mar- 

iH DC m anat iaequaltcr in the 
" r.RA..H." haa read iMihook. 
A fiM El, LEU what h* thlnka of It, aa it atrikaa 
'jt wLnUi wort iM vrttten br a mao with a pre- 
'«iiuui. In whli* «d be wsna la alTbii 



«bir.b bit vr.-'a L Sj 

:■•««.. -B*tt*Tr. Chlorlds or Orannle- 
tteli ^'Jbu^Jl il ^iUe ooa will kmdJr infonn met... 
(A 4Mm> a Ifiaan duntios ul iiova. I oae lot bell* 
••4 in^iantbi '<aJT. tf I InrrtaM the eblonde of liiu. " 
«aa tk* n»' |4atH> tm luii^r- I' ' nbaUtat* cbloik 
If aiMMBiain awl Dirtrtatlc uii, Um E.X-F- opinia i 
alwBt a BMitJl 't)M ih. Ill BBC plan iaata thnc moDthi 
Vmt AiMid f !■ ilaii Uw itUBUtr of ainmonlM ot t) 
Mkl I TIm "'ila aM i-jivJIaot lor a mnth. and then a 
^«* f^ rapUllr Would thav b« aar BdTaala§« : 
maUatl tV bir>lir>atial« add add wlutua of onler ji 
ifpTf ^iiffa vM tff 'jftft part TilfjhfOfiiat« acdutiod, now it 
N» *>■' Kii-Fw br'ifi»rt>»B ! I tblDk I oortt to aar thj 
<Jw ifiM arh wii allMtrd mo'^h I^ tCa stalonde 



rj J J-t 



. AoBly"!" ftf OH 0»kB.-Wfll«iiiptK^ 

<Mt4 M*.1-r»lH.l la iiwali' «UBiat«d to niaktag an 
wmt^tu -rf 'L. tiM-, and l«iw the nmaUtuenta an 
J, tin* uf any Uinil giTinir that Infonaa- 



II Itia male I Dow haia.- 



.V*a»,. Hum ritr Uoilnw. Manj thaolu for Tboa. 

»^^4 '>.!•<!. ti"i*ilT'y^ illo. In dlam.. be«™ 
^ -. /^ r . rf*> 'iiUr at lri«innLiut of boUerr the llatfia 
jlHyif ...**" . i'T .'-1 TSm™. Hut 1/ »dld fnel 
7-*n- ^ ^ --,1.1 r-- klnAly t«U m- what form of 

Mk U, IK.*- . «"■ I 



ili«lWry.-*Wd 



't.'^'i77.^ ,.z'r'..ti~Z4ii.i.' ii«i •"x' H'"" 

...,„,.hl.l ,.. *.«»,(,'*- Hi"/" IrtrfK-tt I'JI.i 



if thf LecUnch-' — 



tttaet.1— Improrlnff tbfl Volo*. — Dr. ] 
latBlT- daUmed in OlaBow a leetua deooibinK thabmi 
flu to ba darind from tlw trhallag pamlde of byi* 



IB of improring the tome. 



Dr. Uoffat 
ah«id bfl f lad if 



taj OBO ooold tall ma Id what ncopartlai 
mixed! what qoantUrdionld be fnhslad .^ 
haw long bafoifi it alfeaCa the Toi» 1— Voi. 
[68885 !- Negative Plates for B»ttery.-wm i 

larboD to powder (whiFh I find Terr difficult to do), or , 
would Aoot or laiopblack, which la pure oarbon, 1 beUere, j 

[S9884.1— Bnriiie au«i7.— Wilt any of 



■tnuige to Bay, both onu. and object glB» are acbro- 

(51^1.}— I>yiiama.— To lii. Bottom.— I thank rou 
tor the inCenat I sow take In thia. and auiionaly look In 

■land. 'H^juld TOD oblin bj- giTing the aize of a ram 
it would llglit fairly wsin-A.T». 

IU8W,]— Lest 1— Early in Atiguit laat I dactn- 
_,..., . .. .^^ fg^ I ptrson livuig nturme. WhCB 



Bnffiiie Qu .. _, . . 

nffh to ai^ ma out of a ditficnlty 
piaeea n i InaTa a Ih.p. eogine drlTeo from a bouer 
that ll placed alxnt a docen yuda away from it. Hid ii 
plaod abont Ut. lowat. The it«am pipe ia undngroond, 
aad pa—1 Ihningh earthen plpaa. I ahocdd be glad if 
aome on« will Inatnut me how to set rid of the con- 
deoaad water, and prerant it paaatng thmogb the engine) 

(M&8S.]-AiialeDt Z.l«hta-~Will aome oua who 
knawa hiodlj al«t< how near 1 may build in front of an 

ait light," and b» a word or two on the law , 



ready. 1 hai- -, -- 

away ; evidently they an not prepared 
Cui 1 eeU It to defray eipeaoea. or «b- 
W.B. 
IHSM.]— Ziac lAbela.— What ii 

lahel* that tliey may be legible and a' 
the ordinary adda from aetlBg toe- 
metal cause the letteta and woitla 



" auolent Lght," and b» a word \ 
geaenlly thoeon )— Old FLooaHmi. 

{SXa88.}-I>TnKino,— Would " Sigma " kindly 
— :- .1.. fo]]o,,jQg diOruIty ! I han made a 

Beid- 



L abont takhw it 
with IhentedliiL 
Lt ia my Roeily: 

the batt fluid to 
aeUfig too pointfolFy cv tlv 
.K LDntem Bllda*.— Wanted, ii 



S;. 



._, -Would " Sigma ■' k 
diOruIty ! I han mi 

wooDd with aboot 60 yard* No. n c.-e. ■ 
Bete wound with 7S nrd* of No. tfl and 

tSontaidaOtthaNo. Id.— IKyarda En aL. __„ 

qiarkfcomitwfatndrlTingitat l.S0OrBV*. per min.^ but 
t.T "-"<"| tha F.H. aepaBtaty I eas heat an Ineaiidab 
oent lamp of 00 ohma mlitnnce to rcdneaa. la that a 
fair tMt fat it, or not t Having mad* the annatute with 
iron e^i, wHl that hare any aeriona elHt on it, or ii the 
raaiitanae of F.H. too great, ao aa to nadet tha action of 
armature uaele** 1 Tt worka well aa a motor. — loiroaA- 

IBWsr.l- The Clttn Stone CIrolo. -wm 
' K R.A.e ." kindly say if I ahoBid not rather look to 
pEqumoaa f or a ^iu*e of the chaag 



11,000 yeaia into four qnartara, and to Oia third quaitet 
would gin " long- Antic night* between lal T0° and tha 
Pol*, and ahort dan with the nm at a modarate hei^t 
abore the faotfton fat all l«mptr*te laUtndaa." Thantha 
point H, Wonld tha aun In Heolilhio timea tiae on the 
ahortaatdayB'faHharB.than at pcaaent! Itaeenuto 
nw thatlhare aattlad tha ^t« of thta aiiale.— Kio. 
rM9ay-ladtiC«dJJttn«ilt.';^Wllljigr w kindly 



...,„. ,_. —A oCte*. Ihaie Ow 

toola, lathe, and materials— A. E. H. 

J — ImprOTed C&nlar fiu- XiDiitarii 

Slldea.— I rsad with conaidemble Memt the paper aa 
p. 113 (Jaay. IBthJ of your jouiaal ao th( laptvMd 
tutierfor lantern Slide*. I han a UflnltT ia under- 
(tandlng how tha elide ia expelled, from O* caniB, ud 
ahallbeglad to have torther infotmatlBa. Itiiaqnta- 
^ 1 -.t-- -■..,- J — ^^fc.,_ qnlekly itaage alanlera 



whether il 






[S2no.]— To B. B- Bottoiia.~CM>Iditaeaap>?>°° 

-Etai-TKC. 

Sknd Batb-rTini 



[BMOO.l— W»ter, Staam, 



avater-Bi^aj — . 

kindly (umiah ma with 

1. or aand bath which might Ik lual 

>tT fot the evaporation uf alcohol ont of tutjal 



le Teaael ooutaining ' 
iBunaen burner whii 



j' Fah. to a pin 



lit with aa 



o<l,Ifli 



pcimaiy wire, aa 

fauulatlaaofcoll , . 

D*tle power t— B. F. S. 
lS)88a.]-I&dnotl<i& lCaoMne.-W<) 

kindly inform ma, from * ' 

ebonlle dUca would be ai 
duence machine aa glaaa, 

maidiiae* aa efficient 



^OnMtting a nlm 

' meat i* pntthioagh 

Doaa tu dwwhad 



hava fitted up iBapita 

[(UMI.'— WoTklsff Modola by Blectrieity- 
I am miking a working nuKlel to work fa a piaar, ai 

tha coaunoii eight day clock-BDrinK i* rathiTngiaalli 

' clgntriclty, what kiad if H^Titni 



D. f!w. 

[03909.1 -Photography. —I* then a 
i vetoping a latent image on tlie oniiutyi 
r menieed paper, aa canbe -* — ,-j 



oing (ha glara ; and aie 



the aaitb, and th: i 

"■ edthaMattmiii Oyel* 

..mawarBthlt th«a*[ 

HOC agne with the dlataoc* of the mooD or tha cyela of 
her ■nne and pedgee. It then ba any lunar ^de in 
which the moon ntuin* to tha aama plaee with ivgard to 
Ilia earth at the lame time, with the aame uaitloD nla- 
tiv* to the aan, aad ilio having the aam* olitaace f lom 
tha earth, perhapa aome ol your eoireipOBdent*, man 
kamad thaa 1, would ttil dm. Bach a period haa, I 
beliera. nerar been «alenlat«d up to tha pnaaat, it thoe 
be BDf^ a ana to nature. What also I* tha retatlva 
differenoe of the orbit of the moco when to perigee 
and apogee t The moon le nearer the earth in perigee. 
What quantltT wonld tepr»ent the diSerence from tha 
pointotherapogeaT— OioaoE, ' 

[01» 1.1— Arohitetsttiral.— Ihe skatch 1* tba plan ot j 
a Gothic vault of any dlmsuiaBS over on* bay of t^- 
- - -,j„^ .... ... 



el— O* ■' 
\ [02903-1 -AtmoBphario PrsBnua.-li 0* «» 

BueoftheanuaphcrHIenda to rKiaebodte,«a«kV 
comet to eay that a pBIaan will feel monMHBlKk 
high mDuaiain than at the aeKlevel, ac ia ittw l*n 
I oountenKttliie;-J. B. 

[U901.]— au Qe Iterator.- Wonld acKiMi*^ 

kindly give deecrip lion -' 

it Pletdier'a idb. Inj*c1 



aa I believe there m 



r gaa-f ar 



BOG.]— ChM Thraada.— WodU ai 

ing gatt thread* 1* 
r The la- -■ 



rs^i 




belt and Hunfa Kraw eattiog lathe. VU tawOir I 
•crewiaiin. pitch, andbareiThaaUfrominUAXl'l^ I 
BO, eo. so, and *o on down to Sa— TuOvo BconiD. I 

[0190a.] —Small Dyiia,iao.^Tu Mr. S. E-Bhub f 

— T wi«ti to conatrud a amall rn*j.h<n * « Hcimd^ 

oipable of toatalainitiK i4 lamsi vmd 

run. wm you kindly sive me the *■ 

UWBumber of wire for Beld.magiKti.tita 

(Ua annular core ia aonabwcted : b III 

d wonld It not ba better ta witl* 

armatua wicn a gap In the Iron um aoaaladifw 

coil* on, than All up with a pleas of ina | ii[Wt~ 

Iron continuity t— A. WiLKtiaov. 



thia a ntdauaa. «a 1 caanotaaw a pieoeol 

ISln. long, beianee the head of the latl«i*utt»* 
Howoan I adjuat a pall of centrwa eo that the edftrf* 
■iwwillaomeqnileUn. abore, and to be wodndln* 
lathe-bead 1 OUiai* moat have found the mat * 
culty. and atop ahort the wne aa— Juaaiaa Jsaa. 

[Buoe.]— Stained and Oolonrod Slaia-^ 
thia ia *o very fashionable, would - - - — 

"oura" ba acceptable taorrkamaDto 

hide the unoghUy view of briekil Should t*^' 
know tha pisbabla ooat of tlie laad —^ ih* dit* 
gtaaifa before proceeding. And, can a patton paiittt 
colonre be burnt in by one of Fletchar'a gaa appaMBl 



[OSSW.J-PoUBhing Paate.-! ehould feel obliged 
It any of your readeia could fumiah me with a really good i 
Tedpe for ■"■^*"ff metal poliahlng paat*. I have aecn r ' 
Gennan piapamtloa, a nd pomatum, which doea no 
harden and erai^ with keeping, and which producer 
a very good poliah. pwiicidarly on bmaa.— Bilv*» 

'oaSBa.]— Lantern LenaeB— Hsiing purchaoed i 
H^ontt hand biuoial lantern, I dnd that the laueaare singli 
[onecoudeneerandoneobject-glaaa] toeach Uot^rti. wll 
Ui. I^uicaater or any fheud t«ll me what the diSerenc 

will be between thliBsA I '^ A....v.t. 1—^- .«, 

;obi(rt glamw'. The ot 



It cB-oAot dud tike 



dies whed aal at** 



X a^, ^^Wl-^afH 11. ud, t 



[fi^io.l-FhotoeraikliiAs OtM H 
be glad \1 aome of your photonaBhiB aaoaMid* 
would kindly .aaywhat ia th^wJr^^Stl Sa&g* 
t-iuT mnirt BUit my pnrpoaa, a* I oalp i*gMa«>*' 
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Imb OD field' magiuta Ita. 
lol* Itoa : »1« fMM ue Sin. 

nd Mb, dliuuter. Whit t v 
lUH liis doT I haie 1^°^ 
J.W.O, Will Ihii be enoujfh 
D, bow mnoh «<». uid vhi 



-To at. 8. BOTTOHI.-I 

t'vo'. o( '■ E,M." "bIib o° 
Hide uid AJD high fnifl 
one »ad mode fa^jLvy : tbe 
g. and Ih^ -eb Jio. thi^k 

'or Ibe Beld-augaeti ! 11 



I6J813.1-A 
ud I blTB tei 
liud— it ongh 



rhB "Edoo" Battery.— To "C, B 

B buttnr Bftijr ttie pr^opie of tbe " £ 
Ibe ftuUaiutip balt«iy &a adTfrtlA 
[t H>. will ;ou kindly give me puUeiilB 

-Tq Mr. BolTost-Ib» 



[BMa3.]—MlojO- -Photography. -How un I tike 
.-lull pictiim, nj tbf (iH of > pini bend. tobeafLer- 
wud* mi^ifled uudei ■ mJoroawpe I Bow cu they be 
derelop^ ! jUif infamucioD wiJl be welwmo ; bbt I 
■honld like lbs whole proMia.— P. C. W. 

In* TrioyolB WheelB. — fan 
■ Baylin cmd Thnmia Tuideiu 
mtAideend of ule (under tbe run - 
I to be fined 1 Want lo take wheel 
re nnt with ordinair wrench. — 



lined I If Mr. S. Botlone wtU 






[5491*.]- Dynamo.— Tq Mr. Buno"i 

unpirei. WUcwouldtheiiureiueDf cnimitbeifr^ 
m* raided to l,KiO I Aniuttan Gin. dia., bin^ wide, and 

inBtnunent to amAire the ajupi^re caireat of a dynamo i 

l»e>ir>.3~CiolODCaUo.— !• thi> imtrumeot mad? in 
tbe nine way ai the Tiolia— i.e., with innde or onlaide 
mould t How are lbs ribi beoCand wtisClaUietbiiiko™ 
ollhemi What ipecial tool) an required I Does beech 
iFOod or maple turn oat the beat job u tegardi bma, and 
can the fitmt be made iD one piece if a veir eanal piece 
of pius caa be nrociired t Would any reader kindly in- 

the "E.M.," wliete'ibe iBbjeetiilnllylieatedl leu 

find little or Eothlae- oo tbe lubject in tbe laat three vole. 

bojDBd CMtain meuutementa. He.-A. H, B. 
rswiB.]- American Organ.- Would Mr. Ftyeror 

" OijanoQ '■ kindly give me alie o( belloin and leeervoir 
required for an organ I pnipote to build contatUDit two 
wannale, iba upper one cmuiBtioK of 3 rowi. and the 
lover one conaisnng ol 3^ rows ; also 4 octavea of pedal 

the neeH 1 pnnioee to plaee it in ii 1ft. by ift. €in. 
other fafonBatloa tenecting the atmigUi ol the ipr 
and the diitanee the oellowji will require to opeu 
greaOy oblige— An iBic.s CIb'.as, 

lBni7,'— OsB Flanea.- To Sir. TnuuiB Fleti: 
Many yean ago I under 



perbape take i 
bnn>et> liiico tl 



a gaa auibf^ty tha 



Isago.-Oio. H. Li». 



know the abiect in making th 
Tire used aimp^y for a wtigb 
reeaking telephone tn "E.M 

[ftWi 9. ]—X leotrDtypinB 
eiplatn the following 1 1 ha 



piece! abont llin, lung. 5-lflin. thi( 



the above power will deimsltD 
"■"' *" ■'"-iBit the copper inimj 
-' ick. and in vaiio 



• not, what i* the difference I It lahea about Ato veeki — 
tM the abore thickneii with Smee'i balteiT working 

^ eoiutant^. Bow long will It take wKh tiie dya- 

2 Can Hr. fiotlone give me any iufonnation T— ToLT. 

« [689a>.I-leKal.-A. died on the lit June, 

■ leaving to her ni^:^^ £.. al] her ptrtooal »tikre, co 

ing of gaa, railway, bank, and other ehareji. Owi 

Eechnial legal dilhfQlUfi ihe eeUte of A., had 

■* died also, making no will, and the Ubaneery 

' nndeelded. Wa expect tb? Chancery Kiiit lobe trii 

' ^ aooiit and the question ia. To whom doea the mom 

V IiHig t Tbehuabaodof K. claims the money, ani] 

^ vbat belonged to hli wile heloogi tu bim. Thechj 

-^ t^B. think they are enuUed to the muney, and thet 

^ ta EnveBt the& father havug the lutiney. benansi 



teal precerty,— B. BmsaiT, 

IGW21.I— Tbe AotioD of the Pump— To Ma. 
J. Ill cm.- Can It in practice make any diffenace 



Mtetrithomaffeetto make it draw) mti tbe eauie el 

aftlOmlatliiaiiieandfallin (be medonplpe: anil 

> -t&atiaailAlBinM he oDOe had baton the £fficulR 

' -wa* got orer by tailing Ihe pump till a oobUduoss [al 

to the veil wag oMnlued, uid then that pump drew th< 



I of collecting this lum. 
1. earh. Elghcaftben 






iranlee that they will di 
ti the legality al the latli 



ISMM) 
^eyelenfif 



PBOBLZH DCCCLXXU.-By J. D., of Boiford 




U?Wi....» 



I. Fianeie. B- A. Bennett, J. Q. E. 
A. B,— Itappean to be a true bill. 



' Cheaa Probletna,'' with anpplatnent, are oiiginal. 
' EngUib Cbe« Pisblemi " coaetitnte a selection of "" 
eat probleme by Engliab compoeers. The pri» of 



and ihaU be hi 






•T'i'^ 



?mben bare already 



ith the Building 

.^Enal, DDveal-iudoI. Ltwilwi, W^. 

■atkeUatdiMi. 

M>w7" avarr week at Ul <Sab « ColH Umv. Unnuou 

haL Hi Ii J^'iinzlallT Invltedfo make aa- "' " i-'~~-- 
BUkatHa-'Uke^hirtna kaew aeytUatehj 
wiltito the Bdltorlf ke hat any B offit faee 

H* rn«!jb« Wirle. aad Blarwte avBT Ulkl Viitaanar". 

Holloway'a PUla are admirably adapted (« 



ANBWESS TO COBREBFOHSEimi. 



,. Write on one dde of the paper only\ and put draw 
Ingi for illnstrmtiona on aeparale piecei of paper. V. Put 
tiuea to queriea, and when aniwering quenea put &9 
nnmbm M veil aa Ihe Ullei of the qnstua to whlifli Ow 
npllearefer. 3. Ko diaige ia made for f 




itonnatloniB anaweredthrongh thepo(„ ... 

J correspandenta. under <^ta to tbe Editor, ai-e u 
raided, and the namee of coneepoDdenti an not 
jinquiren. 

*.* Attention !• tap«datly dtawa to Uat Do. «. Th* 
pace daroted to letters, qiieriee, and repliee ia meant lot 
he general good, and it ii not (ail to occupy it Willi qoea* 
Joua nub aa an indicated abore, which an only ol mdi* 
vldaal intereat, and vblch. If not advnrtisemwte in tbem^ 
■elvea, lead to lepliea which an. The "BiipennyBala 

BACK NUMBEBS. 
7t receive lo many queries aaldog for directioua how to 
make many instmmente and appliancea which have 
been full* described in back vulainut that we haie earn, 
piled a hit, which we ahall Insert in thla cotomii at 
inlfiTvali, ol those most frequently seat, and as the 
uumbersareitillinBlDck, new luUciibeii ■bouldoo)!- 

Jattariee: Noi.71S,Tie, 73t.7<l. 
Bellom omen : Noi. OM. 8ST. 
BookUndlna : Hoi. fllS, 770. 
OoQ*^tDdne&n : Noa. hM. BBft 
Ooila.iBadiial: Hoa.8M,BSe. 
CDptiu pro enm a : Noa, 750, 7IU, Tfll , 783. 

™--^ ^i jloa. BM. 7», 8*0. 8M. 

{01. 7M, m, 7B3, BM, BTl. 

Ma^^ieta-electiic machine : Noi. 7B3, BM. 

Mver-plBting : Noe. 830. 888, BJO, 8Tt. 

Telephone*: Noa. 809, E9a, T4I, 7S1, BOO, B38, 6M,SB8, 

mb,SSU. 
Vamishei: 4TR, SIP. (ITS. eOl.TM, 77A. 
no foUowtnv anlhe initlala, Ae., of lettentohandBf 

to WednoMay emiiiig, Jan. 3D. and anackaowtedgeo 

r. T. Usninvooo.- W. Hobbinj.— H. C— Sydney,— 
W. U.— Engineman. — Ecdeatoo. -Ferro.- Flaid..- 
Uarkham.— Otauville H. tiharpe.— Arlba.— J. W. — T. 
Tindall.-A Jerry abed.— Cynoiu.— a. B.— W. Jonea. 
-M. U.S. FMitone.-U. aud W. -Naphtha. -O. 
Hussell Fridbam.^A. W. Limbert, — Mecbanio. — F, 
Ward.— John Uale.-ti. U. Unrt — Leigh 8, Powtdl .-■ 
LocomoliTe.— J- E. tJort.— G. J. H.— Nmip- — Appren.- 
ties,— L. C--a. Uiay-C. B.-J. I. B.-Newlon.— 
Binder.— Amalanr.- J. H,— W. Bontledge.— O.— L. B. 
— W. K. Bouifleld.— T. O. Elger.-C. B. Btretton.— 
Blowplpe.-J. F. WilkiBson.-J, M. Offort.-B. J. 
Lawnmce. —Model. - Cosmoe. 

:. Holt. [Merely became thehiir ie eipeniiTe. Wa 
think it quite poscble that some amateura eould make 
them as well as nrofeoilonals. If not better.) -W. F, 
HoLaii. ITwo^ldndoD and York. The Mayoral 
Dublin also takes the title. 2. It is partly due to re- 
fraction, and partly to the fact that comparisofi with 
other objecU enables a hotter estimate of ika siie tobe 
made. B. Air currents luihing into ateaa of low pM»- 
sure from parte where the barometer standa him j— 
P. D. W. |\ou explain now. We do not Ihinklleae' 
tails have ever been published. There «as a deaoriptiTe 
article in Vol. XIV., but the nnmber is outof pitet. 
Will fnsarta query. Two nomben containing tolerably 
complete iufltructions m soldering have been forwarded. 
AsWthe^ue, any good glue ; but binders forcbesf 

queries at once is more than we can muuge, especially 
when most of them have been answered many Cima.) 

Guides" would answer the query fully. Write for 
paitlculan to Ludgate dicus.)— >^hsll Powia LFor 
explanation of principle of gsa-enginca, see p. lUl, 
Vol.XXXIIL, and the indices for many nferencea to 
iUustnUons.)- TlEII. CBsMf. | What about the ton- 
peratureT ^e deepest mine is a men indeatatktt 
mmpand with lb* diameter of tbe earth, and It 1* an- 
comlortablr warm at that depth. J— E.B.B. iBoth 
queries an idTartlMmeata. TheglaHMCaobeobtttaed 
at any large musical iDsffnmeut wantbouae. Aa to lb* 
book, weknowof notUngofthektiid.]- Lloid Wat- 
souTH. (Wu one caa mj without exaininttig It. Bfi 
the subject m the arUewa, and thaa endaaionr ta dfa- 
HiTer tbe reason.)— SaorxaiMa. (See w. 3Be, nO, 
Val.XXXU..andtheiDdloasBeneiall7. %>qaaMiaB 
has often cropped np. It is a Smplemattar of e&nieid 
lenlilatlon.J— E. JoNia. (Tbe spirit lenl was tlrst 
described by Tbevfhiat In IBSd. and he is couidered the 

piupoee to engrave the Bketi^. We gavedrmwingsofi 
pp. 11^, IU7, and 280, audio answer a question wbf 

tatc penonal inspection.)- <J- 1'. H. (Ap^otroktJy, It 
is the remains of a Danlell. Directions for making up 
ha<e been frequently givra. Seep. 637. Vol. XXXVl., 
or almost any testbook.J— J. K. O'C. |It la much 
better to buy it than to attempt to make itinsmall 
,.,.._ __ '_ — vT.|_ B».) — L. B. B. [Tbtn 
DietioiiarT": .but that, per- 

, iniremoits. We do not know ol 

any oDtsp wort glrlng all the more ooDUDua objeclai 
but tiy tha ntalofae of Taa VaonC, Patemosta-rew.) 

Ct.iCBa». (!*• oslayia *■ -—.-.- .- 

office befon the patent 
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THE STANLEY CIITB SHOW. 

T HM teventh aimual exhibition of bioTclei 
and tricf das held under the patronage 
of the Stanley Bicycle Club was opened at the 
Floral Hall, Covent- garden, laat Monday. 
The change of location is advantageous in 
some respects ; but if makers are to derive 
anr benefit from these annual shows, it is 
at least essential that the pnbUo should be 
able to examine the machines, and compare 
their relative merita. Thepresent exhibition, 
however, is so orammedthat although there 
is just walking space on the floor area, it is 
aimply impossible to get round the galleries 
with any comfort, for if one or two visitors 
stop to look at a machine there is at once a 
" block." It is certainly the interest of the 
manufacturers to insure ample space in 
which the public can examine their machines; 
and on the present occasion one well-known 
firm refused to accept the stand allotted 
them, and took their machines away to a 
temporary warehouse. 

Visitors will of necessity have noticed 
that the tricycle is the machine that 
nowadays comes to the fore. Amongst 
bicycles there is, so far as the machines 
themselves are concerned, little improve- 
ment and no novelty to record, if we except 
the donbtf ul advantage of a device to enable 
any one to ride a taller wheel than hij legs 
are suited for with the ordinary patterns. 
This is an arranKsment in which the back- 
bone stops at the rear end of the saddle, 
and is connected with the head by extension 
[Heces which bend down below the rim of 
the wheel on each side. The saddle is thus 
brought nearer to the treadles, and it is 
claimed that the rider can have a wheel 4in. 
larger than is possible with the ordinary ar- 
ranxementa. The device is patented ; but it 
will scarcely commend itself to riders. The 
novelty in the bicycle line is the " Tandem " 
bi<nvle of BuckerandCo,, whicbis a novelty 
as far as exhibitions are ooncerued, though 
it is known to experts as a machine that does 
when well ridden travel at a tremendous 
pace. It is merely two lar^ wheels joined 
together by a bar connecting their heads. 
Bach rider, in fact, drives the big wheel of 
a bicycle, and the small wheels are missing ; 
but as both are connected together by a bar, 
it is obrions that both riders must drive 
at exactly the same speed, or there wiU be 
slip. Apparently the machine has to be 
held for the foremost rider to mount, and 
then when he has got the affiur into motion 
the rearmost gets on by the aid of a step. 
As there are only two wheels, and each one 
is driven, it is obvious that, provided both 
are driven with an equal amount of power, 
very high speed can be attained; but it ii 
also obvious that steering is not easy, and 
that expert riders are necessary to prevent 
an awkward tumble. The novelty of the 
show is the ' ' Oarsman " tricycle, invented 
hy the Eev, J. M. Taylor, of Beer Green 
Vicarage—one of our old corrospondenta. In 
this machine the action is as nearly as pos- 
sible identical with that of rowing. The feet 
are placed firmly against two footplates, and 
the toea control the steering wheel, which 
is held firmly in position ; in fact the steer- 
ing is nearly p^fect. The seat slides on 
runners placed at an incline, and the hands 
grasp a horizontal adjustable bar which is 
oonnect«d to oords on either side. These 
corda pass over pulleys, two of winch, by 
means of a clutch action, give motion to 
the driving wheels. The body comes down 
with the seat by the action of gravity 
until the Imeea are bent and the horizontal 
bar is in close proximity to the feet. The 
VOL. XXXViLL-VO. 066, 



muscles of the legs, back, shoulders, and 
arms are then brought into play, and the 
body being straiKhtened, the seat runs up 
the inclined guides, and a very powerful 
stroke is given, so powerful that a heavy 
man like Mr. Taylor can make eight 
miles an hour on fairly good roads 
with fifteen strokes per mmute. There is 
practically no exertion in getting forward 
to the work, so the power exerted is all 
utilised in driving, save that required to 
overcome friction of the parts. As a ma- 
chine for exercise, the "Oarsman" un- 
doubtedly takes the first place ; but we 
suspect that Fashion will prevent its fre- 
quent appearance on public roads. Another 
novelty is the Otto tricycle, with front 
steering wheel, and oentre gear on a swing- 
ing frame. We mentioned this machine on 
p. J12, and now that we have seen it as 
actually built, can safely say that it is one 
of the attractions of the exhibition. The 
arrangement of the steering gear, which 
practically compels the rider to lean over 
to the proper side, is a useful feature, 
and the wneels, with spokes secured to 
three rims on the hub, give an ap- 
pearance of immense strength, which 
has been amply borne out by such 
tests as have been made. To take the ex- 
hibition as a whole, there is not much im- 
provement to record, for although tricycles 
can be seen in all sorts of shapes, the old 
and well~known patterns are stiD exhibited, 
and still have in some cases the spoon brake, 
which has been the primary cause of not a 
few unpleasant accidents. The spoon brake 
is no doubt very powerful and efficient when 
applied with equal force to both wheels ; 
but if through aooie defect one wheel is not 
held and the other ia, the reault is obrious 
There ia a tendency to decrease the size of 
wheels, to prefer enamel to nickel plating, 
to use tangent spokes, and an eviden: desire 

by which the speed 
running. To describe all those devices 
is impossible in our space ; but as a 
matter of fact most of them are wellknown 
— as well known as the extraordinsy state- 
ments which some makers still persist in 
patting in their lists. For instance, it is 
not uncommon to find it stated that " the 
centre of gravityof this machine ia very low," 
when it is obvious that it is very high. 
Amongst the machinea which especially 
attracted our attention was the Duplex Tan- 
dem Excelsior of Bayliss, Thomas, and Co., 
Coventry, which is received with much 
favour by those who require a " sociable." 
The firm also has a good exhibit of their 
well-known makes. The Centaur Cycle Co., 
of Coventry, also show several convertible 
and combination tricycles which should be 
seen by those looking out for sociables. 
Ellia and Co., of Fleet - street, exhibit 
several Faoilea, including that on which Air. 
Adams did bis famous Ti& of 242t miles in 24 
hours. DeveyandCo.. of Wolverhampton are 
noticeable for an exhibit of serviceable -look- 
ing machines at low prices — one being a 92in. 
bicycle for less than £ J. Starley and Sutton 
exhibit amongst their machines the Rover, 
a rear steerer, in which the rider aits between 
the axle and the hind wheel, and directly 
over the treadlea. Some of the objections 
to rear steerers are overcome in this machine. 
Kr. Sown, of Birmingham, is as usual 
present with his well'known bearings, 
fittings, and stampings, and also a patent 
speed gear for tricydet. Burdess and Co., 
of Coventry, exhibit several of their favourite 
Sterling tricycles, and the South London 
Machinists' Company, of Tower Chambers, 
Uoorgate- street, show most of their well- 
known patterns. Their Flying Scud Con- 
vertible Sociable is worth the attention of 
those on the lookout for machinea of the 
class, whUe the Paragon, a Humber-pattem 
trii^cle, will suit those who want 
high speed with, a wear-and-tear machine. 



The Antelope is a machine in which the ni er 
aits behind the axle ; but it is open-fronted, 
iind can be readily mounted from front or 
buuk. The tube covering the axle serves as 
I'ootrest when running down hill, and the 
ii'holo weight can be thrown on the treadles 
when necessary. The Gnat tricycle, 'shown 
b}' itie Metropolitan Maehinist Company, 
ban Mm. wheds, and is aum to attract con- 
Ridcrjible attention. Kelsey and Kdsey, of 
Biniiingham, exhibit their venti^ted 
hdiullds, which we illustrated on p. 6 of the 
la^t volume. We also noted one or two 
[uuijhmes having handles sheathed with cork. 
Tm» or three makers show machines with 
iildQiininm fittings; but we suspect that 
metal is still too costly to meet with much 
deuitiod in the construction of cydes. The 
Merliu and the £nglefield are representa- 
tivt's of those machinea which work by % 
clutcli action, in which the stroke given by 
the leg can be of any desired shortness. 
Littio improvement seems to have been 
miide in folders or tdeacope tricycles ; but 
t1t<' Sutton reducible, to be aeen at Stall TS, 
i^, pL'rhaps, the best arrangemeot for re- 
mnv-iTig one of the wheels in order to get a 
tiii^yi-lethroughadoorway. In this madiine 
t)ie :>xle is cut so as to form a sort of scarph 
joint, Which is secured by a couple of nnta 
»-ith left and right-hand threads respect- 
iv>i!y. Several machines for carrying lug- 
gag.- are ahown^in one case as much as 
1 jiilb,, which is carried in a basket in front 
ot a I ear- steering machine, the weight being 
siipposed to be balanced by that of the rider. 
Tht't'i' is a demand for madiines of this kind, 
iiiiii v.'e expect to see something better pro- 
dui^i^d before long. Altogether, we may 
laiily condade that the art of cyda building 
bus reached a high degree of perfection in 
\ii>i\, and the "fittest" amongst the many 
piiiterns are those that will survive. 



THE ACHEOK&TIC OBJECT OI-ABS.- 

xzx- 

By W. Bradbury. 
Brawater'a Samarka. 

IN Brevater's edition of Ferguson's Iiee- 
tures, published in 1806, there is aa 
inturi^i-ting article on the object glav; whit^, 
thouKli it was writtan when optical science was 
in its rery infancy. Contains information which 
will sliill attract attention. A number of tables 
of iliffareut forma are given: I have greatly cgn< 
denaad these, because the ten or twelve horiion- 
Vx\ Liuea of numbers containing the radii for a 
progreaaive increaaaof tocna, ara but multiples of 
ti stftadard ratio. Thia I have taken to be the 
riidii required to produce a focal lei^^th = I'OOO, 
^3 in previous eiamples ; therefore the values of 
tho curves are decimal parts of this quantity. 

After explaiuinK how achromatiaoi is pro- 
diK'i'd by media of diSerent dilperdvo powsn, 
thu writer thus proceeds: — 

>' Hiviug- thus discorercd that light could be 
velt^-iwA. without (nlonr, the next object of 
{iliduB^phers was to ascertain the corvatote 
H-hich must be given to lenses in order to pro- 
duca this effect, and likewise to correct the 
spherical aberration. This subject hoa beem 
trefitcd with the greatest ability by aaveral 
foreign mathematicuma ; but particularly \/j 
Euler, d'Alembert, Clairaut, Boscovioh, aoa 
Kliit^t'l. The writings ot these philosophen 
tumialiua with the moat complete and accurate 
information opou Uus point ; and art has in UUfl 
caeu received bom icieoce all the assistance which 
abu pDuibly can bestow. It Bhall be our object 
at present to reduce the results of their invetiti- 
Kationg, either into tables, or into such a form as 
ii!n.y lie easily comprehended by the practical 
optiri;m. and thus to furnish the artist with a 
[>npi]!/ir view of this interesting subject. For 
thl^ purpose, the celebrated Euler has given, in 
tiis llifiptrics, two fonanlffi. from which wo have 
cHlcuIiited the two following tables, containing 
Iht; raUi of curvature for the lenses of a triple 
oljjci^-glasl. The first column contains the focal 
(tisUni^c of the lecsee when caiobiobd ; and the 
s\\ f-.llowutg columns coulaia the radii of their 
decimal parts of the focal length." 
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In the seven raoceedin^ tables, the crown 
index is 1*526, the flint index 1*604, and the 
ntio of the differences of the extreme indices in 
crown and flint glass, 0*6064. 

I. — Badii of a Triplet aeootdxaff to Eoler't flzat 
fonnola. 



Ibeal . CooTcz of ! roneaTe of - GboTcx of i ^ I 

I i ; *& 



1*009 *5008 reSS -Sies *48ISJ*5tl8 



•4157 ' "ll* 



TaaL* n.~Badu of a 



aeoording to Eoler't SMond 



itoo 1 -ffi» I ron i ri46 1 -»S5 1 bub , rsoo | -oroe 



*'Tha onlj person in onr country who has 
written npon tne theorv of adiromatic object 
^MSB B is the boa leaned Dr. Robiaon, of Edin- 
MBEhy who, following the steps of Clairant and 
Boiooivich, has g:iven an interesting dissertation 
ppoD this sabject. Fkom the formole contained 
m that dissertation, the following table is com- 
puted'- :— 

Takb nL— Radii at a TMple Object-Olaaa. 



Con 
CVovn gl 



C<m\ 

Fliat fdaai. CrovBglMa. 



-737 '3066 -SOSS I-OB0 



l-im ^ *1067 



Atslescope 30 inches in focal length, con- 
bailed aeoording to this table, bore an aperture 
all'tinekeB. 

*' The leader will obaenre that only three pairs 
of ninding tools are necessary for constniGting 
a t desoop e according to the preceding table; but 
te work may be penonned Vy only two grinding 
tooli^ if we employ the radii of c urvatur e which 
ooBtained m the following table, computed 
die formula of Boscorich : — 

Tablk IV. 



Eadxi <i# the f< 
. facet of the tvo 

I of 



Badii of the two tor- 
facet of the coooare 
flint 



1*000 



-610 



*9S8 



'• The radii of curvature employed by the 
I^Adon opticans are pretty nearlr represented 
IB the foUowing taWe, which is calculated from 
Dr. Robison's measuremenfs. 



Tabub V. 



, ^^'^^^^a .^'J^l^iy^ C<Mxrexln^ot 



CtetnglAtt. 



i-ooo 



I 



*S£3 



-7« 



-579 



-eSB I •749 



** Two of Dollond*s best achromatic telescopes 
being examined, were found to have their lenses 
of the following curratures, reckoning from the 
surface next the object : — 

CiowB 1«« { 28 Flint U^ I ;»;9 c,^ ,^ J |.4 
Compound focal length 46in. 

CroTO kD. { 28.. Flint 1«» ||y Crown len. { I 

Compound focal length, 46 Sin. "^ 

Both these telescope? magnified from 100 to 
200 times, according to the powers applied. The 
Due de CTiaulntS having in his pcssession one of 
DoUond's lest tdesc-pes, whoee focal length was 
3ft. 5in. 4*2o linrs, made a rariety of accurate 
experiments to d.^terminc the corvature, thick- 
ness, and distance of its lenses, and found them 
to be of the following dimensions :—Badius of 
first STirface next the object 2oin. llo Hues; 
radius of seccnd surface, 3>in., 8 lines ; radius 
«ttird surface, 17in., 10 lines : radius of fourth 
snrtaoe, 24*:n. : radius of fifth surface, 24§in. ; 
radius of sixth surface, 26in., 10-6 lines. Thick- 
■J^^'firat lens at its axis, 211 lines; thickness 
of Moond, 159 lines; thickness of third, 
2-18 lines: thickness of the whole lens oOl 



Tl>e next extract is very interesunir, from the 
lart that the objective closely resembles one of 
thoje described by •' Prismatique " It proves 
taal, erea in those eariy tiznes of optical art, this 



form had been found to give a very satisfactory 
glass. 

'* A very excellent telescope, with a double 
achromatic object-glass, was constructed by M. 
Antheaulme m 1763, from the formuhe of 
Clairaut. The lens of flint glass was placed next 
the object, and was a meniscus with its convex 
side outwards. The radius of its concavity was 
17*25in. and the radius of its convex side was 
90*66in. The interior surface of the lens of 
crown- glass had a radius of Ibin., while its ex- 
terior surface, or that next the eye, was 90in. 
These lenses were separated by a piece of card, 
and formed a compoimd object-glass, with a focal 
length of 84, and an aperture of 3in. and 4 lines. 
Its evepiece consisted of two lenses ; that next 
the object was a double convex with 18 lines of 
focal length and 9 lines of aperture. Its first 
surface, or that next the object-glass, had a 
radius of 11*5 lines, and its second surftu» a 
radius of 7in. 2 lines. The second eye-glass, 
which was a meniscus, had 5 lines of focus and 2 
lines of aperture. The radius of its convex sur- 
fBce was 2*25 lines, and that of its concave sur- 
face, which was next the eye, was 8 lines. The 
distance between the two eye-glasses was 9 lines. 

** The following table, calculated from the 
formulsB of Bosoovich, <v>fit^iT^f the radii of 
curvature for the lenses of a double achromatic 
object-glass : — 

TaeuVL 



Focal 
length. 



1*000 



Coavex lent of Oown 



Coneave kntofFUat 



-3232 



•318 



318 



I 



In the following table, calculated from Dr. 
Robison^s measurements, the reader will find the 
radii of curvature which are employed by the 
London artists : — 

Tablk Yn. 



Focal ■ Convex lent of OovB 
I 



*3B26 



Cooeave lent of Flint 



1-000 



'3M3 



1*1474 



"Althou^ it has been the practice in this 
country to construct only double and triple 
achromatic object-glasses, vet they may be com- 
posed even of four or five gissses, the convex ones 
of crown giass, and the concave ones of flint glass, 
being plaoed in an alternate order. By augment- 
ing the number of media, indeed, a quantity of 
light must be lost, and the labour of the artist 
greatly increased ; but 31. Jeaurat informs us that 
he constructed a compound o.g. 6in. and 10 lines 
in focal length, which bore an aperture of Ijin., 
while the best achromatic telescopes of 6in. focus 
constructed in England had an aperture of only 
1 Jin. To such, therefore, as wish to construct 
object-glasses of this description, the following 
table, containing their radii of curvature, may 
probably be aooeptaUe. 

Tablb yin.— Qnadrapld O.O.'s. 

Mean refraetkm of crown to that of flint, aa 1,000 to 1,016 
(yspenrre power— aa SOD to 358. 



Focal > Badioft of 
Imgth. - interior sor&oea. 



Badins of two 



4 
6 
8 
10 
IS 
M 
36 
48 

so 

7S 

34 

96 

108 

ItJ 



3-C8 

4-60 

6-9S 

7-i»3 

8-83 

1733 

25 83 

28*42 

42-M 

bVSO 

^rOO 

68 58 

77 08 

§6 58 



3-58 

5-33 

7f8 

833 

10-58 

21-17 

3167 

43 25 

5275 

63 33 

73-83 

S4-42 

95-00 

l'.-6-50 



Apeitoxe. 
ofo.fr. 



1-25 
1-60 
1-83 
2*17 
2-25 
2*58 
2*92 
2-25 
3-68 
392 
4-i7 
4-50 
483 
517 



ferent powers of refraction and disperaon. and 
by selecting such as answer best on trial, 
they are enabled to construct an object-glass 
in which the spherical and chromatic aber- 
rations are almost wholly corrected. Thc<-?, 
therefore, who are not furnished with a ra£ci€ct 
number of lenses must necessarily meet with fre- 
quent disappointments in their attempts to coc- 
struct achromatic telescopes ; and the only way cf 
preventing these disappointments and rendering 
success more certain, is to have a variety cf 
tables, which being founded on difierent condi- 
tions give different curvatunes to the lenses. U 
the artist should be unsuccessful, either from *±t 
nature of the refracting media which he rspLovf , 
or from giving the lenses a greater or Lcsser .iir- 
vature than the table requires, he may wiih r^jrj 
little trouble sometimes, with altering :i* ru^-is 
of a single surface, adapt the lenses zc iLe 'xn- 
ditions of some other table, and in all pn taaZfrr 
obtain a more &vourable result. Wizh ^ Titw 
of facilitating these attempts, we have :czcrfz2ed 
the eight preceding tables, and for the msa^ rcr- 
poee we shall subjoin the followir::! mfExec: 
forms of adiromatic object- glasses zra Bcs- 
oovitch and Elugel. 

Forms for Triplets. Crown index l-r.-. F-ir: 
index 1*604. Batio of differences of -jc^jl^, 
indices *6054, for second and third fcnc^. F xstl 
length 1*000 in all cases. 

1st Grown lens, equi-convex, 

radius -64I2:locu aS^ 

2nd Flint lens, double concave, I -5*227 : fac:ai i>M 

radii I -5367 

3rd Crown lens, equi-convex, 

radios -6412 : focus -s*.** 

Iss Crown kns, equi-oonvex, 

radius -530: fcois -V> 

2nd Flint lens, equi-ooncave, 

radios -530 : f ccas -4•>^ 

3rd Crown lens, douMe-oon- | 1-215 : foevs -Z^ 

vex, radii { -3046 

1st Crown lens, eqai-couTejc, xadzns -616 
2ad Flint lens, double concave, radii ! .^^ 
3rd Crown lens, equi-c o nvex, radius -6li 

In the following forms, crown index = 1*5.7 
flint index, 1*575 ; ratio of diffexcaoes of 
indires, *6486. 

1st Crown lens, equi-oonvex, radius *4748 
2nd Flint lens, eqm-concave, radius *4r48 

3rd Crown lens, double convex, ra£ J J?2^ 



1st Crown kns, double conve x ^ ra£i 

2nd Flint leus, equi-concave. 
3rd Crown lens, equi-convexl 



i:?:44 

-4745 
-4748 



-7^i 



1st Crown lens, equi-eonrex, radins 
2nd Flint lens, equi-ooncave, radius '474^ 
3rd Crown lens, equi-oonvex, radius *o<C3 



1st and 3rd lenses of equal foci 
Crown lens, radii 
Flint lens, equi-eonoave. 
Crown lens, radii 



• -5326 
ns -474S 
i 



1st and 3rd lenses of equal 
Crown lens, radii 
Flint lens, radhis 
Crown lens. 



r-7MS 
\-547l 
•471S 
I -7048 
l***71 



Forms for double object^lasses — 
Crown lens, equi-oonvex. radi 
Flint lens, double concave 



{ 



-32i»focvi*34C6 
-3301 .. ^^W 
1-533 



Though it is demonstrable that a telescope, 
ronstructed according to the preceding tables, ; 
and formed of glass whose refractive and disper- 
sive power is similar to that which was employed 
in the formula upon which these tables are 
founded, will form an image perfectly distinct 
and colourless : yet it is so difficult to procure 
flint glass of the same refractive and dispersive 
power, that it is almost impossible for a private 
individual to succeed, even after several trials. 
The London opticians have always at hand a 
U'lmber of lenses of various curvatures and dif- 



Crown lens, radii k *7092 k^^*^^'** '^1--* 

Thickness Wd 

Flint lens, radn {-^^ |foc«i .... ^^SJT 

Thickness -0031 

Separation of lens .... *0031 
Aperture *0937 

These two fonns are calcolated frosn Khigel's 
formulae. 

By glancing over this list> and comparing tht 
various forms, the reader may gain some know- 
ledge of the wide differ enos in arrangesBent 
advocated by eminent theorists. £nler enplovtd 
a lens having a ssinimnm of s |>l>c iie error: 
Kobison and Boseovidi c wd saio iu a d to gsl ss 
many equi-curred smfacg i as ponifate. 
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Fig. 109. 







Fi^.KM^. Fig. 105. Fig.m. 

V 1^'....i V-W-i 




aToidin^ a mnltiplidty of toob; Klngel <lid the 
s&me mth the oouble o.g., by making the flrat 
three curres alike ; CloiiKat placee tbe flint in 
&druica ot the crown, and in hii combination 
also there appears to have been an atl 
make the lour radii !d two pain — that 
inner eidee alike and oppoute, and bot 
eid«a alike convex. 

in be cmtiaued.) 



a, both 



HOW TO KAEB A CHEAP LATHK.- 
VIII. 



TH£ task I undertook to perform ia now com* 
jilete, and I therefore piMeed to redeem the 
promiae made in anawer to letter 21912— to 
dewtibe in a aapplementarf chapter the mode of 
conatmction of a common eap bed, and the 
modifications such a b«d would entail in our flrat 

Inere are two ways of making beds : one ti to 
conatmct the pattern like the carting, leaving 
certain parta liraee, and giving due taper, both to 
ertemalandinlomalparta. The other i« to boi 
np a pattern, and to core out the internal portioni. 
Of theu two methods I am going to dewribe the 
lattOT ; because, fintly, I have foond detaila eon ■ 
ceming taper and dowelled pieces very puiiling 
to people (eveBengineenthemselveajnotaotnally 
tiamed as pattern maker* or mouldera ; but 
chieflv because with a cored -out pattern there is 
leai chance of an untme ■ ■ ' ■ 






rammed winding, or otiierwiae out of truth in the 
■and. If I were going to make a tmall bed 
such aa tliia is, for myself, knowiog the moulder 
who would mould it, aod that I coold check it 
with straightedge and stripe in the sand, I would 
not bother with oorea ; but if cast in a strange 
tonndty, perhaps by men imaocustomed to this 
class 01 work, I woold not run the risk of getting 
a crooked bed by constructing a pattern of so 
■light pn^rtions. To such as with, howavar, 
to mould in greeosand simply, the view of Fig. 
99 is aelf-eiplanatory. A pattern made thos 
(one only of two or three memods) will bn made 
correctly for moulding. 

Fig. 100 shows a fairly pmportionad bed for 
oiU' headstocks. It might perupabe lengthened 
■ix inches with advantage, dependent upon the 
class of work for which it is to be adopted. Also 
iron standards should be substituted tor the 
wooden ones of our cheap lathe. The saddle ot 
the slide rest will also be niodified in form. X/et 

> conaider each in turn. 

The bed, then, flrat in order. " Box np " the 

ain body of the pattern. Fig. 101. Procure 
some inch board, oat of which cut two aidea, 
[Fig. 101, A A. i) slightlylargEff than the outline 
of the bed. Relate them fin. deep to the width 
of an inch all round, and also across where the 
ribs or stays aa a aa are ta come. Then pre- 
pare one piece for the top (B) itt. Ofin. long 
py about .?jin. wide. We say "about," 
because the stuff in the sidee may be 
ir hare in thickriesi, and we want the bed to 
ore bin. over tlie tidea when roughly boxod 
np, the flnished vridth lwi>g li>n. Prepare 



Fvp. 10S. 



pieces likewise for the bottom, h, i, i, i, b, and 

of the Huns width as the last, also the croM riba, 
of the same width, too. Nail or screw rQ 
together. Plane up the sides to ijin. wide at 
the bottom (bottom from the moulder's point of 
view, really the lop face of the Iathe-bad)_ by 
Sin. bare at the top. Plane over the faceatni|^ 
and square with vertical centro'of the bed— i.e., 
BO that the taper in the sides is equal relatively 
to the top ; shape the blocks that form the swou. 
round the gap, and plane i^th taper at the ends 
of the bed. 



The s 



1 bodv is now readv to r 



nail it opon ti . . _ , 

(In reference to the apjiarent discrepancy be- 
tween the width of the print here given and the 
width of the groove in Fig. 100, as also to oth« 
instances of the same kind, aa Sjin. depth ot bed 
in Fig. 102, against Gin. in Fig. 100, let me 
remark once for aU, that these are the naoal 
" planing" allowances. If the bed is to be filed 
up, less than halt this amount will be auffldent). 
utend the width of this print /luf oiun- tht ia- 
tended gap bi ilia. (Fig. 103, Vig. 102,cc), the 
reason of which proviaion we shall see by and by. 
Prepare the outer Y-shaped strips to the sec- 
tion* (Figs. 104, lOfi), and wire on in phwe. Fig. 
The oater line* in Figs. 104, lOo, are 
1 linea, the inner onea represeut the 
pImW sizes. Hake the flUet to section [Fig. IDS}, 
planing the streight portions, and cutting tlu> 
carved parts roond the gap with gouge and 
chisel, and nail or screw in place (Fig. 100, aa; 
Fig. ID3,i».) ThettripaDDD round the gap 
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mutt, ItoweTsr, be vired on. He two fkcings 
for the etandaidi ft^in. by Slin. by ]iii (Fig. lUO, 
(c), complete the pattern. 

Foi the fint core (Fig. 100, pknj, frame apa 
bra 1ft. fijin. by 4in. by a|m. (Fig. TO?]. This 
is loDg enoogh to inclDde the flnt and •econd 
ribs, and deep enough to include the print. 
PUnetwo etnpi 1ft. blm. by Ifio. by l|in., 
equalling respectively length of box, depth of 
inner itrip and print, and width ol inner itiip 
with planing allowance, and screw them against 
the aides at thii boi Qiieh with its top edge (Fig. 
107, A A]. Prepare two ciossbara jin. thick lo 
the shape and dinenaioiu indicated m Fig. 108, 
which repreeenta a section of the box, looking 
towards the end, and screw in place (Fig. luT. 
B B). Prepare a piece tin. by 3m. by fin., and 
fasten at one end for tlie standard facing, Fig. 
107, C. 

The next box it framed to 1ft. 4)ii].by 4in. by 
in., and one end is mode to follow the outline 
t^jmllem (Fig. 109). In the end next the 
t cnm-bw mmiluT to tht othtn, bnt Sin. 



jper, is fixed (B). The gnide stripsA A, for 

the Deadstocks, as in the lut box, will be re- 
qaired. The box tor the third cote (Fig. 110) 
will be gin. by i by 6|, baring strips A A, cross- 
ban B B, and facing tor standard C ; or the 
second box ma; be utilised after its core is made, 
by screwing a cross-bar in Bin. from the end 
' the gap, and pnttirg in the necescary parts. 



with the piiat in Fig. 103. Against the sides of 
box Bciew two blocks fiin. bj 5in. by i'*in. (Fig. 
1 1 1 , s a) , to form the metal at the aides of the 
bed below the gap. 

. The shape adopted for the bed just deeoribed 
permits the nse of a better type of saddle than 
ihe one described for ose with a wooden bed. 
The uppw portion may, however, be still re- 
tained. 'X'beTiewsaTeself-expIanatory. It will 
be obserred that no proviiion is made in the 
saddle for rack or screw traversing. To go into 
these matters would involve more than the scope 
ol the pTtwnt ^^a will admit of. But there 



would be no difficulty in providing either kii 
or rack motions for toe luw ■■ ihr aa the moc 
fication of the rest ii iiniliniilllMl. 

Fig. 1 13 shows the saddle MMtd tranarene sli 
in plan; Fig. 11 3 sideways ; I^. 114 mbv 
Ail the screw; BthennUatteobed tothasstdd 
by the screws CC ; D Ihe nnt hold in t^ im 
verse slide, thnnig^ the modiom at which tl 
motion of the screw is oonmnmieatad to the dii 
E the stnd tor the longitisdiaal - alide ; FF 
turned levelled groore to noeivo tlu tigtifawM 

nuts for the upper slide ; " ' .- ?- - - - 

verse slide, tight«med dd 
the loose strip for the M 
J J, and wt by to** 
T-headod bolts, tor o(~ 
to be bored. 

Taking the pattern of Om Mddfe flnt (Fli 
115),make the main [data MB.aiick.lodMi^Jw 
given, framing the parte togatte e^MC wU 

half-lap joint* or ' ' * " 

on a print. A, ^) 
(orthetr 



I KE; 



g cna pun wg a ^M wlfcM w» 
I or by iportiiw «BdtBwi^; mm 
iin. 6Mk, to tate'tMt IhaiwM 
nteilidc; aonw on ite Aite-U 
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Thich embrace the lathe-bed, wiring on the Vee, 
which is cast in a piece with the saddle. Fig. 
1 1 6 shows a lection ol the corsboi, looldng to- 
wards one end. By means of the curve a on the 
end croM ban of the box, the core ii itrickled to 
a correaponding thape for the pnipoie of taking 
out the receae underneath the travsnina; ecrew. 
The prints LLLL and their coreboi H, ihown 
in section, are for the T-headed alota, ihown 
in the three yiewi of the rest. Fig. 117 ita 
haU-aUe eectioc of the loose Tee atrip, I in Fig. 
113. giving planing allowance. 

Fig. 113 shows tbe pattern of the tranavsraa 
alide, top and bottom faces respeotivel]'. The 
plate A u 6(iii. by 4ia. by jin. (flniahed to Jin.) 
Upon this the circular foce. with its print for the 
boltreceu B, Fig. 119, in section, ia (aitened. 
Fig. 120 shows the core box for this recess, in 
section and plan, A is a bottom board upon 
which a centre piece B is studded, and a rmg 
C, doweUed ; the unshaded - -' 



s: 



"m 



Note that the « 



dth of c 



giren as ^gin. against Jin. width of grooTe on 
topotFig. 112. ThiaallowsotthelnreBtpoaaible 
amount of akinuning up in the lathe, the core 
being too amall to permit of much taming allow- 
ance, neither is much neceMaiy if tho box be 
made truly. A slot will have to be cat in the 



For the under face of the 



slide pre- 
the centre of the plate already 



SB a piece of stuff E>}in. by IJin. by }i 
en on in the centre of the plal 
propared (Figa. 118, 121, B] ; on this 



le strip C, and noil the print D. Make core 
uoi (Fig. 122] jointed longitadinally, J J, and 
dowelled and receased at sides A A, to receive 
the brass out (Figs. 112, 113, D, and Fig. 123), 
The pattern for the loose strip G,Fi^. IU,shoim 
in section in Fig, I2i, oompletes this pari of the 

The standard (Fig. 125) is suitably designed 
for the bed which we have described. The frame 
will be made with half-lap Joints, and the ribs 
screwed upon it with iVin. of bipei on their inner 
laces. The iin. ribs on the outer face limply 
lelievo the heavy appearance of the casting. 

Three forms of lathe-beds mav be briefly 
noticed, which I have seen adopted. The first, 
Fig. 126, is made by rivetinga piece of flat boi- 
iion. A, on a length of an^le iron B, and Dinning 
or filing the face and the mner edge ol tAe bar- 
iron true afterwards. Distance blocks, C, keep 



the cheeks duly apart. This is the best form of 
makeshift bed that I know of. 

Another is simply a triangnlarbarof castiron, 
Fig. 127a, planed or Oled true, along which the 
pojtpet B slides, being tightened by the screw C. 
This answers (or a light lathe. 

The last consists of a bar of wrooght iron, 
Fig. 12Ba, along which the poppet and rest 
slides, as in the last case. But thewroaght~iron 
bar lacks rigidity, and the shape ia not so well 
calculated to resist the shocks of turning work as 
the triangular form. 



Oir A HEW METHOI) OF OBEEKATIKO 
ELECiaiCITT.- 

A FTEB referring to the researches at Dsrille 



. ^ lydrogen through 

red hot metals, the aothor desoribea experiments 
which he made with a slew to oooattncting a 
voltaic cell in which oooluded hydrogen should take 
the place of sino. CeUs were oonstruoted by taking 
tubes of platinum foil, doaed at on« end, and con- 
nected with glass tubes by which hydiogen or other 
gaaet ooidd t»s supplied to the mtenccs erf the 
platinam tnbea. Soeh a pUtinom tube ooold be 
hdd in the centre of an ordinary plaWnnpi orodbte, 
which was Intended for tike other eUment of the cell . 
Various substances were fused in the platinum 
cracibla at a red heat, and by aonoeotiDg boOi the 
platinum tube and the crucible with a galvano- 
meter by means of platinom wires any Beneration 
of elactncity could be perceived. Sevmil oxidising 
salti were tried without suecaes, but by using 
gladsl phosphoric acid at a rad heat the author 
found a distinct production of electricity when 
hydrogen gaa was cauveyed into the plstinnm toil 
tube. The eiperimsnta being continued, it was 
found that a namber of saline bodies in the fused 
state developed the electrical currant with hydro- 
sen, the chlorides of the alkaline and earth metals 
being quite as efficient as glacial phosphoric add. 
It was found that the pMinum tuba eontaining 
hydrogen acted like a amc plate in a voltaic celt, 
but it appeared that the hydrogen, after poasiDg 
through the nlina medium, also passed through the 
walls of the platinum crumble, and it was then 
oxidised. In order, therefore, to get good results 
it was necessary to maintain an oxiduiing atmo- 
sphere on the outside of the platinum crumble. A 
more ^rfect apparatus was ^nbse<iaently made for 
carrying oat these experiments, and by the use of 



this appaiatos numerous snhslanees were tested aa 
to their tianiunitting oapaeitiei tor hydrogm. 
Vitreous matters, such oa glass, were found to 
make much better media than Uw alkaline ohlu- 
ride*. Even porcelain and earthenware were 
found to traasmil hydrogen at a high temperatore, 
under the peculiar conditions of the experiment. 
The use of gloss as a medium made it pciaible tn 
eiteud tho researches in several directions, a* 
oudiaable metals could be used in asSociatiOD with 
gUi). The method uiually adopted by the aathOT 
was to take a fthuu tubs of suitaole quality, and to 
coat it internally with a metal, either in tho form 
of sheet or as a pulverulent depQsit. Theglasawia 
carefully (used on to this mner metal; whilst 
hydrogen was pused through the tube to prevent 
oiidalion of the metal. Then the outside of the 
glan tube was usually covered with thin platinum 
toil. On connecting the inner and outer metals 
with a galvanometer and heating to redness, while 
hjdrogcn was supplied to the inside of the tube. 



. .. 'Bilable for the internal coatings of these oslla. 
These effects were easOy revsnihle if a reducing 
flame was applied axtenuUIy and air had aoeewto 
ths interior of the tube, as in tiiis oass hydrogen 
was supplied by the flame. 

Hie quantity of alectrid^ produced W this naw 
method is proportionate to Uie amouut of hydrogan 
diffusing through the apparatus; or, in o£er 
words, to theerientofmetaUiesnrfaoa. The pro- 
duction o( electridty also increisea with ths tem- 
peratoro. The electromotive force is, however, 
low. It was found by the author that the vitnons 
mattan used tor the cells were practically ncsi- 
oondnetoti of electricity of low tension if aooesi of 
bTdrogen was prsrented although ttuy baoaaa 
good co&doetors when hydrogen was sumlisd. 

The seoood part of the paper daacrfllM expsri- 
ments In which the hydrogen m Same* gives rise ta 
electrical currents by acting on arrangaments of 
gloa* and metal. A rod or wire of mdal such at 
platinum or iron was covered with (nied flbss, and 
the glass was overlaid with platinum foil. On 
connecting the two metals with a gilvuKimatw, 
arid heating the cell in a flame, a enmnt of eleo- 
trici^ couM be produced, which was due to tb» 
withdrawal of occluded hydrogen from the tnut 
wile or rod by the action ofanoiidlloDgflameupan 
the platinum foil. Alsoa" reverse " ouiront oonld 
afterwards be [ooduoad by ths action of a reducing 
flame upon the r''H"""i foil, hydrogen being then 
re-ooclnded bv tb» inner metal. An experiment is 
also d asaribad in which a oonlinnoQa Sow of 
hydrogen was maintained tlirongh a eell having a 
fused ritreouB medium by means of a Sprengel 
vacunm pump. lu this case two conoentne tubs* 
of ^tinnm were used, and the hydrogen was 
derived from a redoci^ flame, by wMoh the 
appaiatus was heated. The inner tntie was oon- 
oeoted to the Sprengel pump. By this apparatus a 
oontiuuDus cnirent of electrim^ was prodoood. 
The author also deocribet some experiments which 
atomic force which 

by reason ot its great 

penetntive powers. 



finds 



MADAN'S UOOIFICATIOH 0? 
DARKB&'B BBLEKITB HOLDER ' 

O. MADAN, of Eton CoUese, has devised a 
modifled form of selenite holder, which he 
preferable to theholder ususUy made. 
The ordhiary form of DoAei's selenite sub- 
stage fitting is well known ; three films of selenite, 
givmg retardataons of 1 wave, ] wave, and f wave, 
tespBotirely, an monnted in ciraular brass osUl 
wbjch rotate in rings attached to a side arm, and 
can be thrown in and out of the field as required. 
This arrangement is perfectly effective, but it bat 
two inoonveniences : (H that no means is provided 
for changing ths films for others, such as Aoklond's 
neutral tmt film, or Klein's plate : (2) that whao 
" — '— ■■ ina position for use it '" '-"--" •- 



is usually marked by opticians P A ; i.e. the dirso< 
tion in which the retardation of one of the two 
cays behind the other ii greatest, and which lias, of 
~ ?urse, at an angle of ■!&' with the acute bisectrix. 

The arrangement described below is intended to 
avoid both these inconveniences. 

The selenite films are mounted in cells of the 
shape shown in Fig. 1 ; a groove being cut in the 
edge of the cell before the handle A is soldered into 
its place. The holder is in the form of a ring, 
about 3-Tths of which are cut away, as shown ui 
Fig. 2 ; tho remaining port being quite sufficient to 
retain the eell in position, and yet allow it to rotate 
freely when it is "sprung" into its place. 

Three of these hoUers are Joiuted to a tide arm, 

• ,/o.rnnt Boyal Microscopiml Socitly. 
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Om ■inlDwfccT'ii 



'i^HJTirf 



4 aoKAT Mr : vhich it, of aoooa, raOdoit fo 
■n T i WlMti o u i wfaiA it M wpaMa oJ pro^idng a 



liATe the flm adjoitiiieiit icpante from the main 
tobn, and in idueh tba ilue can b« nmiig to aay 
ugle, or nmond attoffeUiei br nmp^ looMiiiiig 
a *cnir. SIB e^ackllj aOMftei tat tha mbonBttinf , 
nnee tha Dpnr Icai nttem can b« ai laiga m 
diameter as me maio tnba. 

Thelsue* I oied ««« Uie ordiuir " ipectacls " 
l en wi, mj-lgwlfig A pair of hBnuspueroa, ai^ the 
field ia nearlj ai great at that of HoSmaoa'* 
iiu^nmeati jut taking in tbetvoaxea ctf firiiPm" 

With null an anaagemait, comhiiud with Uie 
■eleiutg rtage,^ nearir ra qnite all tba beantiM 



abore a ddit j cw to m^ mioTMCope ; and 1 am rax- 
jsind that yorrgmbeig'a bDM are Dot indadad 
" "af(atBiiTtate)flnt 




I riBpb and aaar a* tbOM of a aignalmaii in 
l ow m OTir hk Inoi fat ^WrtinK poiiita and 
pala. Innr owneaaLlhaTaaMiintad theBhni 
Meb a Boatian that tM acute *i—*m ia ina 
Hvilhtbaeeabcof tbhanUeCFig. 3). Hnoe 




tta Diane of polanatioa of the U^ being nppoMd 
TaMad (La. at right an^a to Oe length of a alide 
gia«do ptbeitaga):<iy Irian the haadlea of the 

neaaaaoftha 



A HEW THEORY OF LinTAB. 
70RMATI0H.' 

foncma the &et that then ia a eaqneoM in 
on in povpa of cntoB, I wBi led to baliara 
it thii nfmaented a eeqaanoa in time alao. 
Oenee I yna lad on bom tlw ™— i-^-^H «Kplana- 
ions atpceaantin Togoe to beliere thattta ringi 
tie made of coDdenaed t^kjot, mow, of a acrt not 
leceaaarilr exact]; a« oma, and that the wlid ejacta 
jaled to toim the cone* in the [ilain (bajroud whidi 
the ejected taToon fall) condraaad at bail or bow, 
and circle, faantain wiai, far beyond bnng m a 

Xow, eniaioD ia tha great feature of om caitit'a 
rarfaong, exaeptatthepolea, when thetempoa- 
tore ia ao low, and the anifadng ia nilad dapoait. 
Thii itrackmeaa tha ke; to the nu&mBg oooni 
moon. Tha general plan of atubotng ia not cot 
out: it aeema pOad. NatnaUr, whan fiwra waa 
naihm air nor water (as andi) a doaa atadv of 
thia phenooMna of piling iqi lad m« to wooderliOTr 
itwaadone. ItHCTtedto ms aeU-arident *>■■>< in 
inch a groap of depodtad ring* at Sloflw (364 IT 
qoadrant in Webb'i map) the leriet in age or w- 
qnence and the aeriea m nze coinddad to (our 
placet. Id almoat all other caaea of interference, 
where one circle outa another, the lait iaappaivntl; 
alwafa the amallar one. 

'-- -ia aanoM that the Hood and Earth are part* 

mai^^and O^ tha ■"•>—<• t^ ^^ not TW7 

'id each had a far 

than we haTe now. 



and part tl 



Sthefllmi withoot d>ang«; (2) l^en flie 
an thrown 4ff> to the li^t hand, the 
imnm retardation dna to the warn at th« thick- 



elerationi. At thia time we ihonlS haTe cimpl* _ 
depodt of Bolidified now, showing angular forma- 
taon in plaoea and in others the ravens, where the 
snow oan lie for agea dnchanged nndar a Torbaal 
tropical sun. In the caaa of the HimalaTas it doea 



Id from that of the othen. 

TkoM it is eaaj to obtain any fiiBa retaidation 
within Oe range of tte ittieaot films without re- 
moring the ere dom the microaoope. So, again, 
to oMaln rig^t-haaded cirenlar pidaiiied llabCthe 
._...._.___=, „^_., _^j offiefldd. 



two thicker flljnt are either thrown ont 

tt placed in the median poattion, aod the handle .. 
*• ^ "'- ^s thrown tS' to the ri^t To 



**» 



. »bbm Mt-handed polariaed light it is thrown IA" 

In b; analjter cap a holder of somewhat similar 
~"'"*"'clion IS fitted for a tingle J-wbts fli»"^ so 
it aatr to analyse the light oimilarly, when 



that it it 



H, for special pnrpoaea an entfre rotation of a 
film IS deairahls, it ii only iiriiinnsij to omit the 
handle, and mill the edgea of the oell on either side 
of the central grooTo— m fact, I havn semal cells 
that made. Bat I prefer the handle from Its oon- 
wmanos m ihowing the exact o^ical potition of 

I shoold like alto Jnit to call attention to the 
eaae with which simcat any microaoope ttand can 
Da made to serre as a Notrcmberg't polariseope for 
*''*'" jnni g crystali onder strongly oonvergent 
polarised light, in order to sea the nngt. Ac, romid 
&e optao axis. All that is reonin.) u. to remon 



an»wan much belter than any microscopic ob- 
jaefaTe), the foorth lens of the system being fitted 
mto tha drawtube. A similar system of lenses is 
then fitted below the ttue, in pUce of the con- 
dtnaar, and the crystal to be examined is placed on 
^est^: or, preferably, snmiorted in a holder 
like Beck'a opaque object holder, which allows it 
toba rotated. 
Mkroeoopea wbidb, like Bow's newest pattern, 



s, forced through a frozen solid 



numt of the aretio ioefleUt Sll they 
osae the earth in ic«, below which - 
there would still be enormoDS [«ten 
at 32°. The dwa aamig tempeiatnm would 
sitato oontnction of iba globe, and the ice-ihell 
would be raptured, and taige Tolnmea of water 
emerge and flood the ice crust, level it, and being 
repeated it midit gndnally raise the lereL and 
thna large tailed flata maj have becD mised. Host 
of the lunar luitfaoe that we see it actu " ' ~ 
the lunar oceans, forced through a 
aurfaoa and deposited outside till there _ _ 
water or npour to come out. The later ejectiont 
would onlyl.e able to melt a small caTity or crater 
hole, and nile the precipitated Tspour close round 
This would explain the otherwise difficult problem 
aa to what becomes of the portioDi of rings efFaced. 
They are melted away, and thus alto the smaller 
aroies mar at times be the deeper ones. While the 
oldest of these circles is at the snow liie, the second 
or smaller may hare been formed below the mow 
line, but the deposit piled up to the snow line, and 
m the same way, as the cooUng went on, the third, 
the smallest and dfepert would be formed. In the 
case of large lunar rings the vapour rises from 
either on onfice or off a water baain that sarrounde 
one, and the Tajmnr is deposited in a circle around. 
If there wer« winds on the moon we should not see 
the deposit as a true ring, and if there was a steady 
oad slow drift in an extremely rare atmosphere we 
should see elliptical ctater». The objection that 
mow would appear at danlicg white is met by the 
fact that meteoric duel (alls on our polar regions 
even in such a quantitv as to bo vitibfe to the eye. 
Our mow « renewed, but the lunar enow is per- 



■anent. ne kng tinea of tin J cntaza wonld bi 
> IhA fapo«r risntt thvtM^t fantli Tbi& onsce 
xmalianin thewalhof tfas lM|a waDada 



polar ice-euaihmr tba T 

to a otDtre. The ate of the wnUad plaina sssd Is 
tneclode the fiaaialiiiii of n ring fnim solid mck 
ejected. Thaj woold a< 



s ring fnm 



In the aecoi^ btter, sin ■! inii of tha drealtDtj, 
Mr. Peal says:-"It ia Umoenble bomO* swlM 
craterieta to large otiea, aa Tycho, C^ermeea it, 
from taint little lingalaid sa it wen analertlMr- 
faoe, or largn, aa Stadiaa, to gtont waUednius, 
with at witbont oentnl tx-OKm, aa PUo, fMmt, 
and aiall laiasr in S. Iridnm, Hai* CziaiiB, tt, 
and OTsn the Mare Imbrinm ialilEatha S-Ufn, 
cirenlar ;(aion^ not oomplote) ; ^1 bm At 

lar. Aaregarda^M ezFlonTathMXT.iMsasm- 
cradible that in Booh oi«tara or diam m AIsl 
ArcUmedsa and Stndiu* tbat the «Eqlmms dodd 
leanlt in such noolar f onnatiaiia s^ Ikm the 
indoaed ^ain ao deatitota of ci^«. 1|M> «k 
fotmtas the 3. Iridnm, FtaraatTwitta,wwla- 
-*■'- ~ my thaory. On toohdrng nt tfce«t«aiaia 



'^^■' 



mplm 



MdfesS. 



Iridun or Plato ; the gT«*taat alMDlicm sndMtf 
tollieeiide,andB>eantlnondB>o«sidaths—inisr 
waida. niaoaaae thnttonn«dtha8.Iii^ai 
nato aeentabotobaTefonnadtbaJfanCniv. 
tit, it is circular; '2tid, thaindosun is a [Isma 
th> nurounding mateiul, ia tu^ieit at « inr Ik 
edge, and deaoeodi thenea ontwnidlr : the edonif 

rarloni obaerren may be tba last trace of tba sctia 
I have triad to depict." 

In a third letter ha ti^*''"" that ti- ' ■' 

the S. Iridnm, Praeaatorioa *~~ 

tba nmotal of water and ib 



torioa, &0., wen euMd to 
id its dapodt 00 landaiom^ 
ang again ramelted. tad Itt 



The theory eiplaina :- 




(S). Thata>Ibe.ener^ila«lrdieadcMn,tta)lMBVm, 
sod tbe w-ier uid npour fonatttEOKkbt «^ 
tnotiaaof thecTutt Lhronsh eoU, deli iMun ■' 
lakelet w CTAter, bat la piled dp ia a lawp « 

{9). "OoAmlMtitat a fanlt laaT eanse a lari M at UMe 




COAL 0A8 AS A LAB01TB-8AVII6 

AGENT IN HSCHAVICAL TAASES.* 

fly Thoxa* FLznKEB, F.C.8, 



G" 



proc c at e s. It is otten'ntecl in the cmdaat ai 

oortJj way. A burner may be porfact for oiw pv- 
poae, yet eioeedingly waataful for aoothm, mi 
however good it may be, aneriorof judgment mill 
application may lead to ita total ooDdeninalion. Aa 
exosis of ch mney draugW, in caam where a Bot n 
necessary, may pull in sufGoent axcem of coM ail to 
almost neutralise the whole power of tha bomm 

— ' damper isuwdwithjudgiMlit. Wittiola 

I excess of draught cauaea more fad to b* 
with gat, the fnel ia sidjnited tad 
-' margin or store of fuel i«adyt> 



fuel, i 



nit, but ... 
iimited ; there is 



- . _- . ".,. -ji** P•rf^x*w«^ bat tu.i. 

greater extent on toe oilereiice m the tannnalate 
of the Same, and of the object to behaatadTPv 



FgB. 8, 1684. 
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iiubuice, if k brt^t red heat a reqnirad, it ii not 
ponibte to obtain thii tempentun ecanomitwUy 
wita uij burner worldiig wiUiout an artificial blut 
of air, thfl difference betireen the temperature of 
the fluna, and that of the object Wted, ii too little 
lo enable the heat to be taken op tteeh or qoiekl;, 
and tbe re*ult iialM^loMOfooetljhiel. If we 
want to obtaiD hifh temperatoTM MOQOmiMdly, ~ 
artifloial blast of jur ii — -•••.-v — i— 



For nich purpoaea ai oTsna, disintmtJigehMnbei*. 
japannen' atovea, fouuden' core dryinff, and 
aimiUr rsquiiementa, thn buat rendia are ODteined 
bj a number of eeparate joti of flame at the loweat 
part of the incloseU apace, and the naa at either 
Olnminating or blue Barnes is a matter of no import- 
ance, ai the total amount of heated air from siUier 
«hatacter of flame ii the aame. If tbanit Uf pte- 
larence, it maj be given to illuminating flamet, ■■ 
the proportion of ndiint beat ii neater, and t 
makn the aTsnge temperature of the InolOMd qiaoe 
BKire equal ; but, on the other hand, mij b~ ~ 
aidered the greater liability of the titj One 
neoeaaiT for illumiuatiiig flames, to be choked witb 
^nat and dirt. Tbia may, to a great extent, be ob- 
Vialed bj using verj small union jeta, and aettinK 
them horizontal!;, so as to mokea flat borizontal 
■heet of flame. Bumera placed Oat waj are 
practically aafe from the interference of falling dnat 



practically aafe from the interference of falling di 
or dirt, but BOt iKoa aplathii Filing urt 
BplaahsBsatalwaptofiaMMdtethe aBM| 
ment ocaay bnmen, andtbeTenlilatianmnatbe 
greater Aaii i| abfalotelT tMoeMuy for the nqnii«d 
work. IhmoUw, Alalimitof TtntUationmnbe 
exceeded, ai mottthlngi are better cooked with a 
free Tentalation, ttie eztta coet of foal being i ~ 
compeniated for by the better qnaUtr of the 



ioitanca the drying of tODnden' 
IB only one blow w day. The c 

foDndary can bednad ^y na in 

iron oten io about half anbonr ; any aoonmnlatloa 
of beat after that time woold be naeleai, and a 
jacketed oven would be of no advantage. 

For the disinfection of clothes in vaKrant warda 
and hoipitols for iufectioua diaeaeee, on tiie co 
a oontiQued heat is neceisary, and in this c 
acoomnlation of leservo heat, which take 
alowly in a jacketed oven, becomea of value, aa the 
gaa can be temed low or out, and the ventilaton 
closed, inauring a more comfjete disinfection witb 
a much amaller gaa conaumpton. Where an i 
or heated chamber ia much used tor perioda of . — 
baUan hour at once, a non- conducting cadng pays 
well by reduced gas consumption. 

For albumen and glue drying, leather enamelling, 
tobacco drying, and pnrpoiws where a large space 
has to be very slightly and equally wanned whf- 
the weather is unfavourable, steam pipes ai 
generally used, but, not being always anulable, * 
exceedingly good arrangement may be made by 
pladng at intervala in the room gasbumen, of any 
coattmetion, dose to the floor, andsacroundBdwiui 
aaheetiron cylinder, say, 2ft. or 3ft. high. The 
tofa of these cylinders must be oonnected throngh- 
out with a fairly lai^ flue, which will take the 
ptoduela of combuatioD from the whole, and this 
floe most be oarried either horizontally, Or with a 
■light rise, ao aa to utiliie all the waste heat. The 
reason (or having a number of stovea at intervala 
is that the heat in a Sue will not carry, for any 
Usetol purpose, more than about 9ft. or lOft., and 
a store would give an irregular temperattire in any 
oxoispt a very uiall room. If all are not nied at 
onoe,ttie flues of those not in use may be oloaedby 
a damper to pnrent down dranght. The ose 
of hot-water jnpes heated by gaa may alao be 
oeCMionallT Uvuable, bnt, nnleea for aoms special 
reason, it ia much more economical to oae coal or 
coke, aa the bulk of water makes an eieeedingly 
I good regaUtoi. and makes a fire practically as 
' steady ud reliable as gas, thus sapersadlng the 
more costly foel. 

For one of my own paipnsM I need bot-watei 
pipM, having very Uttle vaiiaiion in temparaton 
oi^t and day, and naing coke for aoonomy'a sake, 
I get a regnlar temp<nture W heatiag a large 
qnanttty of water, about 200 gallona, with tha Are, 
ajid inoloeici^ Una in a tank jacketed with slag 
wool. Hy circulating pipes mn from this tank, 
tLoi a practicsJly atttufy temperature, night and 

a, can be obtained with the mostirr^nlar firing. 
ocoaaianal e^inction of the Ore for sereriu 
hours at onae. 



.n actual contact wi^ the vessel 



tpedal and costly prepaiationB for contingBacies 
cannot be afforded. Ibave here. Fig. 1. a burner 
which, tor it* pawn, ia, perhaps, the moat compact, 
and gives the hi^ieet temperature ol any burner yet 
known, and it is easily made in atmost anv sir.e ; it 
baa, I thii^ many special advantaging. T'ciq use of 
gaoie, which ia its only weak iioiut. is mora than 
compensated tor by the very high duties obtaintd 
in practice with it, owing to the comparctneas Mid 
concentration of the heat obtained. 

In tocb processes as the roasting of coflles, 
chicorf , gtaua, &c.j a diffused heut i? nectisgaiy, but 
of much greater mtenutr thau can be obtained 
with economy from heated air. In theae coses the 
application M a direct flame is oecessary, and it 
may be in actual contact with the snbstancea to be 
heMad, provided these an kept in eouatant and 
rapid motiOD. 

The naa of a reralving cylinder brings in eom- 
plications with any burner which ia eiqi^ied wiUi 
ga* at ordinary pressure without aoy aitificial air 



iteeted from draughts and irregular a 
ot th* ail »oi' ■- '' ' "" -" 
•'■IMnHNMai 



of the ennents oaasM by a revolving cylinder, 
to Mpty the fiama bMa the cyliudfc at the centre, 
walfTng the Bubstancea to be heated to fall in a 
OontinQona stream through the fl imc . Thie syatem 
it not applicable to fine powders, or stieky sub- 
stanoes, as it necesdtatee the perforation of the 
oylinder, to allow of the escape o! fmidnetion of 
combustion. 

this class of work, a very cancentratad beat 
'■■'--' " ■■■ - rated. 



aeen, without i 



single exoeption, the holea are 
either too small, or the burner is placed too close, 
and the consequence is that the gaa, instead of 
boming inside the holea, aa it ihoutd, paiMs 
through partially uubnmt. and ia consumed 



haTe_onei^^ ia 

bars (Fi^. 2) with this it 



which IS not only ni 
t has neat and aj 



usual day pressure of gas, i liu. of wnlei 

100 cubic faat of gas per hour, iwr etguaru I 
burner surface, andai itcanreatiily bi; inadoi 
any form or size, its adaptability fi>r a irrijiit ni 
of uses is evident. I have maiii- i; lii mju 
and shapes, to give flamee from flu. Hit.' i 
long, to large square or oblong bluck^. iiy ii 
ing a blast of air at ths 0[Uiij:iry g^^ jutt 
supplying the gas by a separate ]>iix.', or st^ 

B'pea, below the open end of the burn>.'r, th 
I converted into a furnace of ntruori 
It is quite possible to Luru as mu 
ibio feet of SOS per hour, (.i.t a.)urir>! f 
burner aurfoce. produciDg a heat niit)i<:itniit t 
any ordinorr oruoiblc. You aee its poK^r w 
place a bundle of iron wire in th.; flamf- ; it 
fact, a concentration of hondreOi or thoiisar 



powerful blowpipe flai 
this advantage, that w 
and work equally well 



without loaa. 

a unirenal burner, as it can be rpmlily uilaiiti-il to 

almoat any puipoee, from temp'rin;! a row of 

jineTlllieBSTtomaki-, eaiytiniiiiuaiin, 

practically indestraotible, and for cnminiTciai 
ptinosea. haSj I think, a general adsptability whiah 
will bring it, m one form or anoJicr, into almost 
univenBTase. I may «aj that when wb are in a 

riial fix, this has in every case landed ua out of 
dlfflonl^. 
For heating large platM of tnetol equally, for 
drying papa impresaionj lor stereotypcrs, hot 

■- - hosiery, crumpet baking, working nji 

taaes irhioh cui only be vrurked hut. and 
work of this daae, a number of separate flames 
equally diffused under the whole surface of tlie 
plate are necessary to equalise the heat, unless the 
plate it very thick, and uieseare better if produre^J 
bra mixture of gas and kir, bnt in heating wiil>^ 



» burnt gaaea I 



can only 



left between 
flame and the plats, or the outer flames will bo 
smothered and make a most offensivo smell. 

hosiery presses, bookUndars' arming presses, 
manyotberi, the top plate aLio requires to be 
id. The bast way to do this is tn um; a 
ber of blowpipe flames directed downwards. 

nraotieia diiHculty and objection. This is overcome, 
to a oertaln extent, by the uae of a thitk upper plate 
with a number at horizf^Qtal holea, into which a 
Bunten flame ia directed In every case t hs,v« 



uface to be heated, and Uiaefore doing no 
In hosiery presses this is a neat objeonon, 

holes are to long that an equal heat ia simply 
unpoanble, and theonly remedy la to uae a blow- 
pipe flame, which forcea sufScieot air in with the 
gas to inaure oombuation where the heat ii neces- 
sary. The same remark applies to crape and em- 

tMMfafMlIttB. ... 

Hn—itliiiaa a'fUte b reqstaad tabehauMi 
Ugh tunperatma in one conined mt, aaM,mi 
«Bampb at OH I OMy taki the Ikeiat d 
hands ef watA*. Ite thiaparpoW I hJMi 
aarnal anaaMMnts, and pribaps Ito bssHf ft th 
Mqiper plate. Mat down at am tidafcw ri^paul 
In,Oiia angle nnderiMath it diieotid a i« flc 
blowpipe fiama on ana apo^ and Ae hMM are 
passed singly a*er tUi spot mtQ ttaeolovaknet, 
when they tninttan^pushtdovn Sieedga(Fig. 
S.) For the blueing of dogk hand» a laq|M and 
more equally heated turfaea is reqaired, Ai this 
can be obtained by a naallpowerfubuinsrvitti- 
out a blast of air, nring a rather lUcker ptate to 
eqoallse the heat. Ue aame arrangement am be 
uasd with advant*^ tor tempering tmall Mten 

in tbate cataa the oooler part of the plate IS of great 
nine, aa it enable* the thiokei pan* to be Mowty 
and equally heated up ; the application of a me- 
chanka I amngmsat to paa tba attklea to be 
heated, fat a tegular tuMtaalcn it a Blatter eaaily 

It Is now a Bmple matter, owing to rteaat re- 

tM^eatnthellitonraibeataigbiMt, to eMain 

«< NV powta withoBt pnwliaal IML. lAieh, 

itaayaiUaiMalrtnpfe.wflldeafc«|hich 

tsaiy in this elati ot work, and the leqnired 

— ^.^emeniaare exceedingly simple. 

We may now consider &e beating of blanks for 

stamping, hardening the points of spindles, 

fiuiahing the enda of umbr^la tips, and work where 

a nnalTarticle, or a amall part of an^ article, has 



I the hardening of the points ot spindles for ootton 
luachineiT, I have made bumeie giving a flams of 
eioeedingly high temperature only }in. wide and 
5ft long. This flame is produced by the attiatanoe 
of a blast ot air, and is of sufficiently hl^ tem- 
pereture to fuse tike spindle in a few minutos. 

The pointa only project orer the flame, and Hie 
apindlea are camed mechanically at auoh a speed 
that at the anjd ot the 6ft. traverse they are red- 
hot and dropinto water. More than one hundred 
are in the flame at once, tying aide by side. 

For hnaling blanks for stamping, the furnace 
t>ar-bumer (Fig- 1} is perfectly suited, and in this 
work the shoot supplying the blanks to the ■"—'■■"- 
ihould be made of two fireclay sides, with an open- 
ing tor the flame betireen the shoot and flame being 
ilaced at a sharp angle, to prevent riak of the 
ilanks sticking or ovscridmg each other. A blow- 
lipe may also be used with good effect, aa ahown 
u Pig. D, and in many caaea it is preferable and 
much easier to manage. 

In some cosea the direct contact ot the flame 
woold spoil the arUslea to be heated, and instead of 
(he arrangement mentioned a, tobe of iron, flie- 
day, or other suitable material is heated, and the 
iirUcleaaie patted Uirongh it (Fig. S). This sys- 
tem of contmnous feed, through a tube, has been 
implied to the flring <» small articles of pottery, 
d might pcariblr be well adapted, amongst otber 



. _ jet ot 

pun gas, unmixed with air, into each end of tha 
tube. liiiB is an absolute sral against the entry of 
ilxygen in an uncomtnued state ; free oxygon can- 
not exist at very high temperature m the presence 
lit coal gaa. 

For many tradea there is a demand for hardened 
:ind tampered eteel wire, either roond or flattened, 
and the production of this has led to many attempte 
obtain a satisfactory oontinuous procett. The 
mmon method now, which it woi^ed as a 
jecret " prooeaa by most flrms, is to pass the wire 
through a tobe to heat it, as already described, and 
to mn it direct from the tobe throneh a bole in tha 
dde of a box flUed with oil the hole beingpacked 
ifith aebettoe, to prevent leakage ; from this it is 
{■aased tbnngh another similar hale on the oppcaito 
dde, either over a plate heated to the right t«m- 
arature or over a narrow open flame of tuffldsot 
ingUi and power to give the correct heat fee . 
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i^olj Biat tw idnitad liT an udooiatic regnUtor 

beat. Oh» Bdjutod, Qm proJoetioD of flat uid 
ntmd ipnsg win I]^ Um mDe ii an eicieeaiDgl; 
■■pb matter. It ii qnUa poaabb to obtain ab- 
•oteU pndsoD in tanptcatnn bf a propn adjuit- 
tnt iM tb* gai pTMMira, and aa tltii it, for lem- 
periog (teel uticlca and Kmw otbar poipom, a 
■■ttrr of pest unpoTtanee, it ii wotth lome con- 
■danlaoa. Ko pragma ngnlator alone will fpvs 
an atwdntelr tbetAj rapplj ; bat if we pnl on fint 
• MalatOT, adjiutod to Uu mimmDm. pnaaoTe c 
wofftj, ta.j If- '' — *— — ■* " — " " 



Tliiei ^ , 

dnction of a continnaui 1 

fy large 

tarn not to riae abort a definit«p^t, rti... 
Bfel; be medformdi pnipoaea aa hardening pen- 
knife bladea and otter articlae which an very 
irregular i " " " 
liable to be 






rrgnlator doea the 
. _^ , id one will oiTe an 

alxrinlelr itead; mpply, proridiiig alway* Inat Ibe 
legnlaton are boUi capable of paning more 
gBi than ie likclj to be erer required. Ko 
reptlaloi can be relied on for abiotate pre- 
dtuin if worked up to its maTimiini pOKible 

The tbooaandj of u*ee to which btowpipee are 
adapted ara lo well known, that thcf need no mention , 
except the caiionilT igDt»ed fact that the power of 
aoyblowTapedepeDdaontheBir prmmin). Aoompoct 
flame of bigh tempemtore cannot be obtained ex- 
cept with a heavy air preeaore, and the ignorance 
of tbia tact hae caoaed an immenee nmaber olnnex- 
elainad lailurea. Hanj people think that one 
uower ii aa good aa another, and expect that a fan 



Since the condoaioD of iny experimenta oi 



_, g a cnwibla aqiuu 

tbtirown dignetm to bright redotM w 
aa tief eiiee of a ebinwer, pronded the crudble !• 
irotceted from dmugbti bj A Bj:«el»j cyliadi- 



mam (peed, and, given thii air supply, 
little hamperedl^ conditions, a* an eiploaiTe nuitore 
maybe blown throughagaozeintoafiivclay cham- 
ber, dewed, eioept to f ar aa i> neoeiearj to allow 
the HCape of burnt gaeea. Hia apeed of comboe- 
lion it limited only by the lupply of air and gu, and 
increaaiDg theee theie there it no pisctioal Umit to 
the heat which can be obtained. Where we have 
to do with the reduction of namplea of rafraclory 
oiea, testing the comparative fumbilityof different 
umplea of firebricka or alloye, &c,, the uae of an 
explotiTfl mixture blown into and burning in a 
cloee chamber in invaluable, and the eaee and cer- 
tainly vrith which any temperature may be ob- 
tained hat led to great discoveriee, and the re- 
TolatioDiiingotmuiy commercial proceaaea. Becent 
axpetimentt have proved that by a modification in 
the form of the well- known injector furnace, an 



lutei, atorting all cold, and have 
fuaed ever; furnace caainga I have yet been able to 
produce. It infuaible caaing can M made, I think 



obtained with the greatest ease. What the 
I have oeyet not been ahle to discover. 

There ia one more appUcation of gat, as a fuel, 
I which, dvacovered esdi fiUiXAUhed by mnelf some 
1 two jean ago, baa jel \d 'become igisimaa^ Y&<n<Q 




la ■ddttioo of • ibj bi 

or li^- ■ 

. » blowt 
f nmaoea bi^niDg ooka «r titmiocmL "nt nAl 

rit rite in tempai«tQm oi Um ftmaea, aadfl 
atalnUt^ of the solid tn«l naad, an arti 
ordinary. Thit ia. in tact, apeactiolapullfatif 
the well-known "fltmnkiaa nmiiliiiitiim. thii ni' 
tignatbatthe gatii' 
in temperatore and i 
■olid fnel ; in tact, if Uu gi 
the aolidtael re ^ 

of Um high tem, ._ 

rise in temp«ntnrs is raqsirsd in a 

_!. — .1. M«erit<leAciait,ttiiamstlMi4cf bomI 

„ .uid increaaing thehMtiriDbe tMi< 

Tery p«at eeniee, and |wum— Uahle ts 1 
checked by oakiDgnp a flra with livib fnel ta*l 
carried on without cheek, sTen after tba tnlid h 
haa almost entirely disappa«ced. 

Tints iiilirl furl ia iTit- -nil — ij IwilljKl 

in a very aimple manner, by buming a auxta 
of Doal gaa and air without a flainB, in a bandit 
ironwire. The heat is snffloient to fnae the wnMg 
iron with ease, and the glare in^da the bimdlt 
wire it naintnt to the net. The name resnK M~ 
be obtomed by a pila of red-hot lompa of ~ ' ' 
and the same neat obtained alao wit£ont 

Of the spedal tradet irtiich ItaTe o 

obetnration I have only lud time 

It appeani to me f ' - 



>tlampa<rffin«d<l 



Tssfiiatot the 

Bridge, 70ft. in- 
on &a beach, 
, V^ OoKoliE ^ wer. 



]ge, 70ft. in diamMar, ia now faaiw atf tg«ft 
&e beach, where it wOI ^TASikIT) 
oKoliE ^wer, ^d Uien *'-i*'H into ft^iiat. 
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THERE an tew 
toim m&ke n 



FIFES, SB££K SAHS COEXS. AXI 
HOLLOW FIFE FATIXKVI * 

is* that do not In some 

._■ len pipM, uul it ii 

utonuhing to note how much futet the Hmo clan 
of pipe trork will be made in sDms ahopa than in 
othsn. Tliia ij miiinl; Jua to the difference in the 
facilities uid rigging. In aome shop) a man may 
have to vrark harder to make one pipe than be wonid 
in othen to make four, and ai a general thing the 
■hop that oould torn outthe four would reqniM the 
least skill. Shopa that produce such caatmgi the 
■laweat are. as a general thing, the ones that hare- 
the fewest to moke, and therefore cannot afford the 
expense of getting up labonr-aaving rigging, ^ere 
are times when alitUe outlay in some shop^ would 
he the cause of ptocuring much work, that in the 

endmightreanlt in themanofactureoiagood 

ingspecialty. 

The geuraal jobbing shop way is to make solid 
dried sand-pipe cores. The extra expense made 
thereby is the requiring of flour, and sometiir" 
beer or molasses to mil with the sand. It also: 
qnires much Uboar to make them, fuel to ( 
them, and the !□■■ of sand, and atU/r all the tii . 
labour, and expense we da not produce a perfeot,' 
roond ereo core. 

Apian practised in some shops that make a 
specialty of ^een sand-pipe castings is as illustrated 
in cut, showiug the sweeping of a green sand core. 
This style of core is sure to produce a roond hole, 
and with ringing properij gotten up one man can 
make a large number of cores in a day. The sizes 
of pipe generally made by this plan range from 3in, 
to 12in. In making the core arbors there are twi. 
plans adopted. One is to cut aibors having 
prickers, and the other ribs, upon theiisDrface '~ 
assist inholding on the sand. To show what 
meant bj ribs, the saetioni F and 8 are given, j 
K. and m longitudinalsectioDS of core, prickers a.- 
illustrated. As a general thing the ribs are used for 
the smaller sizes ot arbors, on account of their mak- 
ing the arbors stiff, thereby preventing the core 
from springing up and shutting off the Uiickneis of 
metal when the mould is poured. 

The larger arbors are in diameter, the more 
resistance M springing they have when moulds are 
being ponrsd, so ibM arbors over Bin. in diamatar 
can generally be made stout enough without the 
ribs. For holding the sand prickers are to be pi 
fened. The ribs, as it were, sepaiate the wnd ii 
aectioQS, whereas Ihe prickers keep it togeUiermc 
in one body. The larger in diameter the longer can 
pipes be made. A foot pipe would besome9ft, long; 
a 3in. pipe 4rt. Ions, and sizes between in propor- 
tion. Of course the stiSer arbors are made the 
longer they can be. Ware chaplets used with this 
class of cores, as with dry sand cores, tlisy eonld 
be made much longer. There is a way whereby 

chaplets can be used with some gteen-sand 

That is to have a knob about lin. in area o... . 
riveted to the aibor as above the ohaplet X. This 






better be kept iiu, or so' below 

The space aroond these washers or nnti is then 

■ii.,i A .1. then mode as smoofli as the 

I the inserted 
_ . to ehapleting 

otherwheres t&an intended, the core would be 
bunted, and the casting, as well as the arbor, most 
likely lost. With such work exact nuasurement 
and fittings are reqaired. With large diam^er 

Cipes there would be danger by thus chapletiiiB ot 
orsting Che casting, an accoont of ttke knob X 
and the pieces above it, making a brace that wouM 
prevent shriukage. Sometimes there is no danger 
ot the core springing downwardi, but there is a 
tandeDcyto raise. When the lifting strain of the 
fluid iron comes upon it, in such coses as this, the 
bottomrequiiingnochaplet, the knob X could be 
npon the cope side, and the cores thereon be 
chapteted down, casting the pipe by having a 
chaplet only on the cope side. 

The reason for using the washers or loose plates 
insteadot a solid body being secured to ttis arbors, 
as above X, is to aUow the aihor to free itself. Were 
the top Ihe same as the bottom there would be 
immovable iron to iron. By having loose waahen 
or plates the jarring of arbor soon causes it to be 
free, thereby letting it come out. 

Core arb(»s should be well perforated with small 
*'-'" to allow the gases to escape, l^thidknesa of 



- - iweepmg up 
.9, the process generally is to tooah the aibOT 
with clay vrasb or water, and after being set apon 
the horses the sweep board is set, land is^ackad by 
hand upon the artior, after which, with a man 
tumingttowl^, theiweep board is lightly pressed 
toTWora until it strikes the gauge guide which 




r wanted. The arbor ends, 

, can be used to give the diameter, but 
having the ooie gagued indepeadent y oF the 
arbor is to be preferred, as the friction ot tbt 
turning will wear 
less vinate the ai 

md to drop. 

A point that hare might be mentioned is that the 
— ss "'"Ung done to pipe cores the better. In fact, 
it is best not to sleek them at all, leaving thesurface 
as it is swept, asthe metal lays more kindly to the 

hi caslii^ the lormr sized pipes, it is ss 
hat the arGora should have reliable beoringi 



ThaontT T shows the end without the core in. 

Tlie aibon being true, the flask ends would of 

srsaniretoDe Ihe same. By having arbon 

BQoh bttsrings it is evident that the care will 

be kept central, aad that its weight cannot sink it 
down, or the liqnld frm raise it up : that is, as far 
as the prints ata oonoemed. It might be well to 
mention that the pattern prints must fit into the 
flask ends when moulding the pipes, in order to 
ban the menld central with the flask ends. In 
m^ng aibors having such iron-end bearings, one, 
if not both, should be made smaller that theinside 
of iolendad pipe, so they may tie readily gat out of 
"-Se eastings. 

The longitudinal section ot mould shows a flange 

1 one end and a socket on the other. This is ouly 
tu illustrate the idea that either kind can be made. 
In the smaller sizes of pipe it is not neccs^ 
the arbors should be Iwger at socket 
shown at H. If the arbors ore straight their 
entire length, and the sand reasonably tough, 
the little extra thickness required to form the 
socket will hang. 

The plug seen at R is inserted tor the purpose of 

... ^ — ■ ■ ■ 






core. Where arbors a 



opposite R, it is advisable to do so, ss they obd b? 
revolved easier. Revolving arbors, by having their 
whole diameter tnm in a bearing, at seeeu at A, 

iiue much friction. 

The cuts of elbow and branch pipes iituetrate the 
ri^^"g of pipflTs with hollow patCerDj. they b^^iiig 
'lie same as the castings wanted. At E E is shown 

sectional view ot the pattern. This ujwel having 
■en rammed ap, the core arbor P is then set in 
and rammed up. The cope part of pattern is th°ri 
set on, and sand tucked in. The joint having >iwn 
made, the cope is rammed up, and after being lifted 
off the top pattern is drawn. Uy taking hoM of 
the arl)or Dandles, Koe. I, 2 and 3, the core is lilted 
out ; the bottom pattern is then drawn and the mould 
«i_i_i_j j^ ijij^ is then setback and copacloiod. 

of arbor at No. 3 is of a style different 

from Nos. 1 and 3. Arbors as at Noa. 1 and 2 are 
handy for small pipe. The arbor :s w^t on the 
mould board, and t^^ qow^I half i.<I the pattern 



loded tor heavy c 
not Bite print enough to hold up 'leij much 
weigCl. 

Ttie arbor as at No. 3 is ot the same form ont- 
aide the pattern as it is inside. To form prints for 
such arbors, with hollow patterns, there could be 
half round blocks, as shown at plan B, rammed up 
with the nowel holt of nttsm, and than when the 
nowel is rolled over draw out the blocks. TUB 
would leave piinta formed ready to sat in th« 

The qoartar-tum pipe shows the plan ot an arbor 

projectiag bejrond the mould preventing the back, 
W, from sinliingdown as it would ware both ends 
of arbor the same as at N and the back not 
chapleted. This style ot an arbor can, ot conrss, 
be operated as regards roiling over and print 
making tiie same as the T arbor descritied. 

At Y is shown a core rod and core made upon it. 
The head D admits of the core being lifted 
vertically, and also is a support to the core it rested 
upon its end. This class of green-sand cores can be 
uiied verdcalty or horizoutoily, and for pipes about 
1ft. long, 2in.or Sin. in diameter, where their manu- 
facture is to be made a specialty, they are worthy 
of consideration. The cores are rammed in a bin 
endwise, and require to be vented, for which, in 
some cases, it nught be well to have two or 
three vent boles driHed through the head D. 

Uieen-ssnd cores, as a general thing, require 
more or less rigging, which is one reason why 
luure shops do not nse Lhem. The holes formed by 
green-sand cores, as a general thing, for smooth- 
ues3 and being true, surpass those made by dry-sand 
cores, and generally thinner casting can be made 
with green-aond than with dry-sand cores. The 
milking of gieen-sond cores oiten requires mucdt 
skill. There are many cores beiug made of dry 
sand that could be made of green sand, but, like 
many; other ^ings in mouldmg, it ottMi reqnina 
practical experience and good judgment to decide 
the feasitrahty ol maldug them. 



The Skrlvanow Battery. - Aooording to th« 






composed of the faUowiilg 
A plate of zinc and chloride ot silver 
parchment paper, constitute the elsc- 
and these are plunged in an alkaline 
^ctrolyte. The whole is inclosed in guttapercha 
cells. The size of the battery is 6 oeutimetrvs huh, 
Ij centimetres wide, and 16 millimetres thick, llie. 
nunuer in which these batteries are fitted on the 
dancer is very iugenions. The cells used an 
arranged in the bockiea of a girdle round the glii*R 
waist, the real fastening being at the back. Hi 
wires are led round to the hack, and then p*M ■■ 
and''r the hair to the ring whidt fits on the top « 
the head and carries thal»fi.>i ' ^— 
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In Liverpool, the "Arme'' BjBtom ol elediic 

lighting is being tried. It cocfiata of a primarj' 

battery, coating £.iO, which will gire 20 lights 

wr EiT^ Friedrich a( 20 amdie-power during 46 houra. It is 

■.it. dinctoT of the added that the coat ot nuinteiuiico ia " perhaps 

E^, vu briefly on- | ■ little more than the price of gaa-" 

■fptsiMT, ; According to Prof. Wanklj-n, the manufacture 

of gw from limed coal (CoopCT'e patent) ia a 

■Qcceas. aa it reduces thi! amoimt of Bolpbur com- 

- . , ,. ponndi to three graine in the 100 cubic feet, and 

^^*rtne» irajlhe diMoverer ^creaaee the yield of Broraonia and tar by the 

-^-JK bilES UI-Ol l^..,Biid .Vnliiin- o( thx limp nnrifien. 



LETTEK8 TO THE EDITOR. 



^~ ~ i~17- a=i having be«n 
ISi OlKiMfa Uuemtorr for 
. bi_s=ji,'<ic-^ Gtjim in lba6 aa 
I ihe diacoi 



abolition of the lime pnrifien. 
-•■J ^r:-mi-Mi. JTwirirnr^ii. and to '^* llidiand Eaitwajr Company has decided 
i»= p^:^cali. and iriD b* also re- (upon the report of Mr. A. A. Langloy, to key 
W at irvenwr of ■even] ingcniooi *^ "il* O"**"** instead of iaiide, aa at preacnt, 
*. I: ii ctKi«d that peoonian- **^ 8*«*' ™"»od Iot the change being the ray 
i=a wtre i»rtlr the came of the laah laige nnmbet of ehaira annoally broken. The 
i^'i ttnmnated hia eziatence. PnL tamytaj't locomotiTe committflC has decided to 
wa* (Jeded an *«yir..in- of the P™^ *^ aoginea and tendan brown {the same 
Si. I oolooT aa the caniagei) initeed of green : and it 

, , , . . I ia under oon^doation to alao paint the Pullnmn 

gta^ mettrng of the Koyal In^ | j^„ ^ ^„;i.r colour ; but upon this point the 




wSdhan ersTODC write wlUit he kam, ladM 

modiaibakBain, but aa morcj uul that not la a* 

oolT,bBtbiIl<Aw (ubjeota: Tar «u& a p^m ht 

han mia» laitlealar knowledie and an^aaagOi 

aatoiB rf loA a pMana as HiA « fa—™*" , tkrt atM 

' ntUMi,kDO«*VB« ttaa w^at ii»|liuJj iwa 

i;«r>Q^arfBtlvwllfc tUa UWto V j H ll^lfc 

. tmtetaka to ntta aa wbole bodrof Oni^ ; aito 

II iliH iimll ■■mil iliitTi flirt nfctal" 



Ao^Tl^i laat week a paper kv ilr. J. E. I ^^,^,4^ ^ ,^ comiiiltee haa' 
tici-. F.Ii.A.»,. waa road. It contained a list fin^uf settled 
tif lL'OTaii»b;in.i«,a«onif«nifdbyanelaboral* ' 
BErie» tl n&t*« npon the more roniarkable. The 
p^ziidiT (<f m<jsl of the atara hare been deter- 
niJE^J wiiii an approach to accuracy. The com- 
muniuiSbn waa referred to the Council tor pub- 
LiAtion. At the aame meeting, Mr. AV. Db V. 
KuLr:, M.A., noi u report on the Lepidopt«ra of 
the S. and S.W. coaata of Ireland. Prof. 
O'Beilly read a commumcation on the main lines 
of jointing obaervable about Dublin, in which 
hecoacloded that they clearly pointed to earlh- 
- I'jake mptunsa of the earth's criuit. 

Ur. Clement L. Wragge baa, we understand, 
established himself near Adelaide, and has fitted 
up an obeervatorv, where he will carry on certain 
planetary and solar work in conjtmctioQ with an 
elaboimtu record of meteorology. The telcacope 
ia a fine oquatoriaJ by Wruy, 'having an aperture 
of ijin- Mr. Wnigge will have the help of a 
o carry on the work in his 



According to the Pal^nta Act of last year 
c'ach spplicanl ia required to make a declaration 
under an Act poated in 1S35, and in the various 
atticlca upon tlie former Act which have from 
time to time appeared in the prcaa, it haa been 
stated that thia de<:laratiun must be made before 

magistrate. It appears, howeter, that notariea 
_re empowered to take the declarstiona made 
under the Act of 1835. Mr. Wm. John Grey, 
ITolarv Public of SewcMtle-iyion-Tyne, com- 
municated with the Board of Trade on the sub- 
ject, and haa received a letter stating that the 
declarstiona may be made cither latere a magis- 



ibaence. 

Prof. .Sir W. Thomson, who has boun made a 
Knigbt of the Order Pour lo ilfete for Science 
tnd Art by tlie Kuperor of Germany, hiu, ac- 
carding to the Amencan papent, accepted an in- 
■vitalion lo dt-liver a courae of lectures at the 
Johns Uoptina Obaervutory in October next. 

'Pi«f. L^ngley, of the Allegheny Cli«ervulory, 
baa been interviewed by a reprnter about the 
BuiueU, and has ■'xpreaeed the opinion that there 
is not only no ant'icedent improbability that thv 
volcanic eruptions were the cauaa, but that they 
are the most likely cause wo can aaaign. Prof. 
C. A. Young, of I'rintfclon, ssys that the vol- 
canic; thuurj' seciua to him to be the true eipla- 

Tho fluctuationa of the barometer, as obsen-ed 
at Edinburgh on Salunlay, the 26th of Januan,-, 
appear to have been the moet remarli;iblc yet 
recorded tor that neighbourhood. At 9 a.m. the 
barometer stood at 2S'9;!1, and fell steadily until 
at ID p.m. it gave the remarkably low reading 
of 27'4.'il, which is the i'jvrest properly obstrred 
leading vver noted in Edinburgh. 

During the galea of the 26(h and STth nit., un- 
pw:edcnted wmd prcsiurea were experienced at 
the Forth Llrirtgit Works, According to ilr. B, 
Uaker, M.l.U.E., the btrungeat guata gave a 
momentary pressuru ol 35ilb. ijcr square foot on 
the large board, JUO square feet area, and not Itat 
Haa sSlb. pur squari: foot on the nTnall board, 
uonlaining I'u sqtiare feet. 

Un MoiidiLy luti. Dr. T. Uudaun delivered a 
. leotiae on " Itotiftru" to the SliJIaod Inatilule, 
Binoingbum, in the course of which be stated 
that one very mniurkable thing abont them 
that under ccrluin conditions they could bt dried 
and kept for three or four y«itB. anil could bc- 
bronghttt-O lite agviin by moisture. The world 
of the Itotiferft, anid Dr. Hudson, i» full of 
marv^, and they am b; seen with microscopM 
of imilll poiTcr. 

■The Birmin^iham Hcbool Bunnl i>riipoee to 
dstablisb teehnieai sthonLi st a lee of M. per wei-k . 
The course of study will run over two ymra, and 
will be taken up by those dLsiron.s of berominLr 
skilled artiaauR who h'lve pn<W'<! tbe sixth Klnr:d- 



UAOHITtmBS OF 8TASS TM CAS- 
SIOPEIA, T TIBOIHIS, *0.-AnSO- 
NOKICAL DIAQBAMB — SUBTO- 
QKAPHIC&I. — STAKDAKS flUBl- 
ASIBONOKIOAI. 'WOSK- 
f32312.]— Soke time ainoe there was ao t tt ca - 
_ an in the columns of the " E. M.," eopa na t 
the poaibilitT of variability in (i and i C tam^ fm 
I now forward a selalectioa from my olMrittM 
of Y, ji, i, and i Caaaioptw. I luTe only bdd>£ 
the nioit traatworthy. 
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nSEFITL AH P SCIE iniriC S0TE8. 

Hatnral Barometer.— The natives of the 

Chiloe Islands make use of a ciuiona natural 
which, from ita having been Brat 
noticed liy the captain of an Italian corvetle. the 
name " Barometr" Araucano " has been given. This 
novel weather guide was described at a recent 
meeting of the Linnean Sodety of New Sooth 
Walea, aathe aheD of a crab, ooe of the Jmmm-a, 
probably of the genua Uthud<--. It ia peeuliarly 
SBuaitive to atmospheric changes, ia nearly white in 
dry weather, but exnibita small red spola on the 
approach of moiature, and beoomos completely red 
-1 the rainy season. 

Qold Ink. — Foe making gold ink the following 
hai been quoted in tbs Ckimul asd Dnifjf ' - 
Take equal paria of iodide of potaaaium ana » 
Of lead ; put them on a filter, and poor over 
twenty Umea the qiuintity '' "-'-■<•-• - 



! the filtrate 
„ ilden scales. 

has quite cooled, washed with 
filter, and rubbed up fur an ink with a little 

auciiage. The ink thi 

ivery time ■' " — "' 
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IS cbeoHst 

retired list, and although in ieea than two years he 
will have completed lOll years of age, he considera 
that be haa not been well treated. It would appear, 
bowmrer, tiiat in order to apare the feelings 01 the 
old gentleman, he has been allowed to retain hia 
appointment with the full aalaryattached toil. The 
Municipal Council of Palis lisa given his name 



b livi 



The 



sime interest. He 



iount of his habits __.^ _ 
is geoenilly lightly clad, 
under circumstance* in w 
?ar in one : indeed, bi- hardly 



ard. Theci 



will o 



ituf c 



instrutliou in thti^ ^iiiicca mid arti upon wbiiv 
the tiades and manufactures of Ilinuinirhiml ur 
faaaej, and of prsctiral tnitnint; in lb'.- U')'.- u 
■jrdiaarj- workabop tools. 



each of his meals, of which be has but two a day. 
He breakfasts at aeven. the repaat coasistin^ of a 
plate of memt and another of vegelablea, which he 
eats together, the whole beiug washed down with 
two tomlilera of water. He is said t^ haven 
drunk a glass of wiue in hia life. He dines at si 
iu the evening, aul takes nothing between 
two meals except a small 1^ at n 
which he eats Btanding and by the aide of 
hiii alembics. Thu writer who relates this states 
that ou a visit to M. Chevreul he found him i 
attitude ju't dencribed, and ou expreuing hif 
utise at tL>' frtiTuI manucr in which he Uved. M. 
iJh-A-reul ulisiTVe.l ; "I am very old (this vpoa in 
lS71;.audI huv.) yet a great deil to do, so I dc 
mit wiJiti-iloM my time iueating.'' Ttiaeiamplt 
nf luiig><vlty is certainly a good atgunieut ii 
favour o( temperauce and regularity of living.— 
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Feb. IB 2-5 2'4 30 36 „ ., - 2-1 

Mur. 30 2-0 3-4 S-0 3-6 „ „ t± 3-1 Fi^ 
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July 2S 2-66 2-4 2-9 3-6 PoUria 1= S-2 

Aug. 2 2-fli — 3-85 — > Caaa. i- •' 

„ 22 2-6 - 2-76 — ,, „ = 

Sept. a ■"" "■' "■" ''■^ *>.i--.. 
(Jcl. 1 

_ . .. lot so son abont the oheervalim at >i upon 
January 2, IS83, aa about the other obKrvatiou- 
With this possible exoeption, the observatiDiu give 
no gn>mid for the aflsumptioQ oi vmrialnjfity in ^■ 
Ai to c, I think the variation ahown ia too great fa 
be explained by the aasomption of enor. I wool* 
draw attention to the obaervatiODa of r. 1 have a 
atrong soapicion that this star ia VKiuble to the ea- 
teut of -3 or -4 . Neither do the above obaerrtHmt 
reveal any variability La y. II y Casmopoa'M 
variable at all, it must, I fhint b^ eilrasely 

I must thank "H. S." for the information wbicL 

in letter 221^1), he lO kindly givea me. Concemisc 
what he soys abjot my commente, upon hia savin 
that faint coarso pairs are not vrorUi otalo^ning^l 
may remark, that if these objeots aie not mknei 
in catalogues of sodM kind, it ia diAonlt to see how 
readily accessible and practicKllv' naefnl knoiriedg> 



M be preaervod. 



> that a 



ST to watch li 607 and An- 



I7. 

The remarks which have been mad« 
antlyco ' " ' ■ " 



vrillcootribaw 
to its psgei an accouat of the beat w«y of diawiaf 
and preiuiring such ekotches for the engTSven. I 
amaur«that plenty of the readers of "oan"wt>a!d 
be very much indebted. 

Iq letter -iilTS (p. asO] "M.A." takes notice *1 
my remarks upon sdenogTaphical wi»k in lettK 
tmsa (page '13S). Conceming Iii* oommenla. I 
may say on^ thing— that while it ia poaaible that I 
muy have " a mistaken ide« of i>hm ngrarhirr' 
work," it is certain that he haa a nuatakan ideaal 
my mfauing. I am not ao foolisk •« to iaugiBt, 

ai ■U. A. "imagines I do. Uut "it ii iiilT 

to possesB all the works of the gnat Selaaogi^^n 
in order to do useful lunar worL" If v LlijuUa* 
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easily/' but that it is the tendency of technicality 
to render science bard, dry, and nninyiting, just as 
it is the tendency of spedalism to hinder the 
attaining of a just and broad view, and to render 
the specialist apt to put an undue Talue upon details. 
But technicaliaes and specialism, aUke, are almost 
certain to have one result— a result destructive of 
the interest felt by the amateur—they are almost 
certain to destroy imaginative pleasure. How 
**M.A." can say that 1 <*certauily have amis- 
taken idea of the use of the District Cata- 
logues" when I made no mention of my ideas 
upon the subject, puzzles me. I said that they 
are ''unsatisfactory substitutes" for Mr. Birt's 
papers— and so they are. But that does not affect 
the fact that they are of great value, for tMr 
fiveeifie purpose. But the mere fact that they are 
dry lists of objects, position angles, and relative 
distances, put together for one definite end, deprives 
them of all power to stimulate the imagination — 
whether to tne better realisation of existmg know- 
ledge, or to tiie conception of other ways of 
acquiring new. I could have wished that " M. A.*' 




be wo» in one of the various branches into whicn 
sdenogranhical and selenologioal work will be 
found to divide. Hie confirmation or disproof of the 
existence of objects already registered and the dis- 
covery of new ones, are not the only pieces of work 
which may be undertaken. It is a pit7 that no 
one now contributes to the '*£. M." notes as to 
what definite information is wanted concerning 
definite objects. Will Mr. Elger contribute notes 
of this kind ? They would differ from his extremely 
valuable '' Selenographical Notes" in the Astro- 
nomieal Register, in not being so much records and 
discussions of work done, as hints and guides as to 
work which should be done. 

Perhaps the most important at present among 
the various objects of lunar study are the Light 
Raysy Spots, arid Streaks, It may, perhaps, be well 
if I here quote a panage from a letter written by 
Mr. A. Stanley Williams to the AstrortomicalRegis' 
ter in December, 1882. That excellent observer 
(conceminff whom I may say that many must 
regret, as I do, his almost complete disappearance 
from these pages) expressed himself thus : - **It is a 
sin^^ular drcumatance that the lunar light-streaks, 
which form one of the most extensive classes of 
objects visible on tiie moon*s surface, have, up to 
the present time, nearly entirely escaped attention. 
Observers have spent the greater part of their lives 
in recording the numerous craters and mountains 
visible on the lunar surface, but have scarcely be- 
stowed more than a passixie jglance upon this im- 
portant class of objects. It is more unaccountable 
because their features are probably better suited 
than any other to reveal real changes which may 
take place, and are also particularly well suited to 
afford evidence of the presence of an atmosphere. 
There are but very few formations which have been 
studied sufficiently well to give even the more pro- 
minent light markmgs, whilst those which have been 
subjected to what may be considerod a fairly 
exhaustive examination, amount to only three or 
four. In all the last-mentioned cases, it may be 
remarked, considerable changes have been seen to 
take place, due, perhaps, in great measure to the 
presence of a lunar atmosphere, and it is certain 
that an observer who diligently studies these features, 
even with an instrument not exceeding two inches 
in aperture, may expect an abundant harvest of 
valuable results." Bo far as my limited experience 
in the observation of these objects goes, it fully 
bears out the truth of Mr. WiUiamB'^ remarks. I 
have principally observed the ray- system of Orc- 
eins. Concemmg this system, I would make one 
remark— either the difficulty of seeing the rays has 
been overrated, or they have increased in bright- 
ness. Mr. Webb says (following, I suppose. Beer 
and Madler) "It is the centre of several bright 
streaks, not vexy easily seen." And in a back volume 
of the ;; E.M.,'^' " F.R.A.S.," in giving lunar tests 
for a 3tm. refractor, says, " He may also try, under 
suitable illuminations, to make out the system of 
light-streaks round Proclus." My experience has 
been different. Not only do I find the princi- 
I)al rays easy with my %\ ; but I see them from 
shortly after sunrise to shortly before sunset. 1 
see a good deal of the detail also, and have 
little doubt that, with favourable weather, I may 
be able to complete a map of the system. I have 
be en using Dennetts map (given inthe"E. M." 
for September 5, 1879J for reference. I have con- 
firmea the existence of most of his rays ; but attri- 
bute them, in several instances, to other centres of 
on^. As far as I can make out, Dennetts ray 
Ia. issues, not— as he makes it do — from the same 
centre as his I., but from the samu centre as his 
ym. In regard to Dennet's IX. (indeed, I think 
in regard to some more of the rays) I have made a 
curious observation, and one wmeh bean upon 
what Mr. Williams, in the above extract, says con- 
ceminj; the possibility of detecting signs of ob- 
scurations by means of observation upon the rays, 
IX. ends a little to S.E. of Cleomedes F. Just 
within the E. border of the Maro thei« is a whiU 



spot upon the ray. Between Cleomedes F. and this 
white spot the ray seems always to be of the same 
degree of brightness and distinctness ; but between 
the white spot and the origin, the ray is at some 
times much fainter than at others. The rays seem 
to me to be of different classes ; some being narrow 
and definite, and otiiers diffuse and cloud-like. I 
have sometimes wondered why Mr. Birt*s excellent 
classification of the Bays into Tychonic, Copemican« 
and such as might be similar to the " comet- tail " 
of Messier, has not been generally adopted. 

In regard to what "M. A." says about my 
sketches in letter 22036, p. 239, I may say that, in 
in that of Plato^ it is qmte possible that the object 
I conjectured might be Schruter's % ii^7 ^ placed a 
little too far east. As to his remark that '*the 
ridges B in his sketch, between Picard and Pierce, 
may be the same as that mentioned in * Lunar 
Work ' in the Astro, Reaister for Feb.. 1883," I 
would like to know whieh of the ridges there men- 
tioned he means ? So far as I can make out, all the 
observations by Miss Ashley reported there have 
refermoe, with one exception, to the different por - 
tions of Schroter's forked ridge. But my ridges B 
can hardly form any part of that object, for they 
lie either oetween Picard and Pierce, or east of the 
line joining them. It is stated (Joe. cit.) that on 
Aug. 1, 1882, at 14h., Miss Ashley saw a low ridge 
connecting Picard and Pierce. (Aperture and 
power are not stated.) This observation might 
bear upon the identification of my western ridge B, 
but cannot upon the eastern. But I did not see 
anything like a connection between the extremities 
of the western ridge with the walls of either ring- 
plain. 

I must now answer "Stella," who put to me 
upon p. 351 a query (52516) concerning ** Standard 
Stars/' and before replying, allow me to request 
** Stella" not to consider me dilatory and dis- 
courteous. The usual way of selecting magnitudes 
for standard stars seems tooe to take the magnitude 
given by Heis, and express it decimally. I do not 
specially admire this puui, principally for the reason 
that it is putting a defimte value upon what is 
avowedly ind^nite ; but if standards are to be taken 
from Heis they are better to be selected from 
among those stars, his estimatee of which are iden- 
tical with those of Argelander. For myself, I 
prefer following the '* vulgar" magnitudes in Sir 
John HerschePs table of '* Vulgar" and *' Photo- 
metric " magnitudes. Here are some from Heis 
and Argelander :— 1*0, Aldebaran, Spica, Bigel; 
1*3, Begulus, Altair ; 1*7, a Cygni, Castor ; 2*0, /5 
Tauri, p Ceb, ji Leonis ; 2*3, y Urs. Maj., p Here. ; 
2*7, rj Canis, jc Orion, € Cygni ; 3*0^ K L^oms, 9 Urs. 
Maj., 13 Can. Min. ; 3*3, K Taun, v Urs. Maj., X 
Orionis ; 3*7, o Leonis, 13 Cancri, i) Auriga) ; 4*0, v 
Persei, tt And., t Orionis ; 4*3, c Urs. Min., lOTauri, 
Y Trianguli ; 4*7, xipri^*"*? '^ Aurigae, 88 Tauri ; 
0*0, p Orionis, 26 Urs. maj., X Anetis ; 5*3, 97 
Taun, f) Arietis, ^ Aurigs; 5*7, M Auri^se, 93 
Tauri, TT Arietis ; 6*0, x' Ononis, 68yirginis, 114 
Tauri. As to my own observation, Procyon is the 
only star which I feel pretty sure is exactly 
1*0. Sir John Herschel gives Vega and Capella as 
being also 1*0 ; but I rather think they are one or 
two tenths brighter. They are, however, difficult 
to compare. I know of no star exactly 1*5 ; but I 
find Pollux 1*4. Flammarion makes iUtair 1*5. I 
find a Andromeda), y Orionis, and a Ophiuchi 
constant at 2*0. a Persei I estimate at 2*1, and 
Polaris at 2*2 ; and I find these stars the best of all 
standards. I make /3 Aurigee and a Arietis, 2*3 ; 
and/3 And. 2*4, and y And. 2*7; but I know no 
star exactly 2*5. 30, rj Draconis, a Cephei, and /j 
Arietis. 3*1, /3 Draconis and y Urs. Min. ; 3*2, rj 
Bootis ; 3*3, r Draconis, and a Can. Yen. ; 3*4, y 
LyrsB (this star is entered in Messrs. Espin, Gage, 
and Head's Catalo^e, but I altogether^ doubt it 
being variable) ; 3*5, a Draconis, X Tauri, y Geti ; 
4*0, V Cygni, K Cephei, X Bootis ; 4*2, k Cass. ; 4*3, 
K Cephei ; 4*5, 5 Tauri, 35 Arietis; 5*0, and 50 
Bootis, (T and 50 Dracoms. I hope that these lists 
will help ** Stella," and will be willing to help him 
further if I can. 

I was veiy glad to see the letter on p. 301. 
signed ** Orion," on *' Specialism in Astronomy." 
I only differ from the wnter in thinking that asteo- 
nomy is not only **one of the," but M^^'most 
interesting and attractive of the sciences." How 
many agree with us both, your invaluable pages. 
Sir, amply attest. But leuree as is the amount of 
work done, much more mignt be done. *' Orion " 
speaks of ** * common ' work, which may be done 
with the naked eye, or with optical means at the 
command of almost anyone." This is literally 
true. Much may be done, even if the observer 
have nothing else to work with but his unassisted 
vision ; and much more may be done if he have an 
opera-glass to help him. I have paid a good deal 
of attention to the matter, and speak from personal 
experience. But this *' common " work stands in 
need of classification. In a private letter. " Orion " 
remarks, **it should be remembered that many, 
who study astronomy for pleasure, would be glad 
to do a little work on subjects which lie, as I may 
say, at hand, but would have a most decided ob- 
jection to go into recondite details. But," he con- 
tinues, with perfect truth, ''*' '^ these subjects are not 



brought before their eyes, they are not likely to 
trouble themselves iu the matter.'* 

Wai Prebendary Webb, Mr.Franks, "F.B.A.S.,'' 
Mr. Espin, ftnd Mr. Denning give their aid and 
encouragement? More especiuly would I like 
from Prebendary Webb and Mr. Franks some 
advice on the observations of star •colours, and 
particularly with regard to the degree of success 
with which they can be conducted with naked eye 
and opera- glass. Another remark I would make 
is this: it is commonly overlooked that a good 
deal of elementary astronomy can be properiy 
learned, and a good deal more properly compre- 
hended and realised, by naked-eye study alone. 
S. Maitland Baird Qemmill. 

Glasgow. 

— ^— ^— ' 

PONS-BBOOKS. 

[22313.]~I NOTIOB the inquiry in regard to the 
brightness of comet Pons- Brooks in letter 22218, 
p. 408. I beg to say that I have been drying U> 
compare its brightness with the stars upon Heis' 
New Atlas, ever since it became certainly visible to 
my unaided eye on Dec. 1 5th. On that date and on 
the 16th, I steoiu^ly suspected it was the comet ; 
but on ihe 17th I became positive of it, and could 
pick it up witii the naked eye before setting the 
telescope. ^ 

My comparisons commence on the 17th, at which 
time its brightness was estimated as fully equal to 
either of the two stars b* and Ifi Cygni, and some- ' 
what brighter than one of them, and I believe that, 
with perhaps one or two exceptions, the observa- 
tions were carried on upon every clear nicrht since 
that date. At first, when it appeared merely like a 
faint star, there was not mucn difiiculty m com- 
paring it with neighbouring stars ; but when it 
began to assume a hazy and cometary look^ I ex- 
perienced some trouble in trying to assign its 
approximate brightness. It would catch my eye 
perhaps as soon as some definite star ; but when I 
came to compare them critically, the intrinsic 
brightness of the star was so much in excess that it 
was difficult for me to satisfy myself. Stdl, by 
looking up suddenly and noting what objects caught 
my eye at same time, then noting which was the 
comet and comparing it sideways with the star and 
then running my eye rapidly from one to the other, 
— by keeping this up lor some time I think I got 
about as near to it as it was possible for a fellow 
who was ttyiag the matter for the first time. 

The following are selected from my obaerving- 
book: — 

Jan. 9th.— Just about equal to ZotaPegasi; some- 
times with averted vision suspect it as slightly 
brighter. Slightiy bri^ter than Mu, but decidedly 
not as bright as Eta Peg., and Epailon Peg. stiU 
much brighter than comet. Suspect at times a 
faint trace of tafl not more than x^, but it always 
vanishes with steady gazing. A speU of cloudy 
weather then set in, and comet could not be seen 
until— 

Jan. '13. — Almoit equal to Alpha Peg., some- 
times suspected as fully equal to it ; certainly some- 
what brighter than Ghunma Peg., but not as bright 
as Alpha Androm. (There is something wrong 
here m my estimate, as Heis has both of these Htars 
as 2nd mag. ; but that it the way it went down in 
my note-book before referring to the Cata- 
logue.) Looks like a star with only a small 
trace of nebulosity. Gan^t say that I see any tail, 
except at times a faint trace by averted vision, but 
short at that. Disappointed about tail, but nucleus 
is muc)i brighter than when last seen, and much 
brighter than expected by me. (The moon was 
up, but behind a heavy bank of clouds in the 
east, and did not come out for five minutes or 
more.) 

Another spell then set in, and comet could not 
be seen until 

Jan. 17th. — ^Tail much easier seen than expected. 
Pretty plain for 3^ or 4° or so, and think that when 
seen sideways several de^cs longer— possibly &* 
or 7^* total. Hard to estimate this, as unused to 
such distances. (When I came down I marked 
position of comet on the atlas, and by comparing 
its distance fron^ the stars Beta and Eta Ceti, found 
that its suspected length was well on to 10" or so. 
It was only bright and evident for 3'' or so, and. 
balance was faint and seen only sideways. Still, I 
think it was faintly visible at times to that length.^ 
Nucleus pretty plain, not as bright as Beta Ceti, 
but nearly equal to Gamma Peg., brighter than 
Eta or Theta Ceti. Tail seems pretty stniight, and 
spreads (afterwards, through the telescope, the tail 
I thought appeared slightly curved). Nucleus and 
head did not strike me as being as bright as on 
13th. 

The above are all naked-eye observations. It 
will be seen that at the very time its calculated 
brightness was greatest, it was invisible here ; but 
I suppose plenty of your readers saw it at that 
time. I should judge that when at its brightest, 
it was fully equal to a 2nd mag. star. Did it not 
therefore exceed its calculated brightness some- 
what? 

I would also like to ask whether any of your 
observers noticed an^-thing peculiar in the appear- 
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umolOa comet's nocleiu and head on the _„_. 
at Jan. Ijth-thmtia through the trlcKop?.? Ivta 
obwriiE^ it with mr 4iii. cqaatoiul bj Cooke, of 
York- Hid with & comet eTt-jricca. p. --"i, at ^li^ut 
7h. j.tn,. :5th meridun time. The following sb- 
itnct ii frcm or oteftring book: — 

A itz^D^ ch&D^ in nnLleufl or eomtr Xerer 
uv i: locklbii wiv before. A slmrp %Bd iJitlmi'! 
Itellar pcint. «iiiTOunded by a bright almost cir- 
cclar nelmlciirr. and tijeu oDtaid« of thu< t)ie 
rrgdir faint ooma. The iCellar point tmall, and 
b£ij^ht«r than the cirml^r ntLDl<)«jtT, and perfectly 
diRicrt from ic. The eiri'iitar nebuloailr 'otae- 
icia; (sinter, bnt perfectlv dinlinct from the coma, 
ul the ecma faint and indefinite ; three gndee as 
i; irer*. 1 eatimile the dia..i- Irr of tha bright cir- 
ralarcebuldaitf u abOQtr. by a rongb comparuon 
with the companion of Delta brionii. 

On tbe 1 7tn, vben next seen, nothing h~ke the 
bti^t drcle conjd be aeen. yacleaa wai itianiily 
— I j_ jjiij jjj^ thflrp and diitioct stellar — "-■ 



■T bare I ei 



rnaii]-- 

At the risk of being ^. _, , 

plaeediatLe category of thme gifted with liiion 
Dorieringoothenuncoloai. ItcndToathis account 
of appwanccoteomet on 'hi night of Jan. 13th. 
It wemed to me like a (trange change, and was (o 
i}un> and obrioni that it caught Jay notice as eoon 
a> 1 locked into the ejtpiece. At Tb. 20m. the 
moon m* ont of the cloudi in the eaal, and with 
comet eyejiua "the tail could be eeen about tl° 
pvettj plain, and perhapi IJ', but after that 



iiible, 



In matd to the nak«1-eye eitimatei abore, I 
Bied only tbe Atlaa of H*i« in identifTing com- 
parison itan, and after making note! and coming 
down from ObaerTatorj. lefeirad to Us Catalogoc, 
wfaOQ (he magnitude* were nbdiTidsd Ckieer. 
Sometimea I tonud mj eatimatea Mieeing Ten 
well with him, and lometimea I rannd mjnU 
"off,"aa, foiinitance, for tome Caoas or OUier, 
l^n Crgni alwa*! wemed aomewhat brighter to 
rae than Na, although both an 4th mag. in tha 
Catalogue. W. H, BannesaT-. 

W.M ,_ tS-A., Jan. 22. 



8KI.KH0aaAPHICAI.-SIKT— KBSaALA 

r2-23M.]-"M. A.,"inhi« int 
cation (22-23S), lElatiog to clefta obaeived bv him 



cleft matked 4 in my diawing i* the prominent 
cteft ahown bv Schmidt and Xei*on aunoft pn- 



•elri 



ilfcai 



a it-the > 



. _ of which (.') tiBO rarely leen. If this be so, the 
■left thoira by "If. A.," passing some distance to 
;he east of Birt, and terminating at the above- 
nentioued ridgef , must be that marked C in my 
ikelch. and not ;, as "M. A." supposes. I have 
naiiy dran-inKs shoving the cleft it, which is always 
Mil tenuinatiug apparently close underthe foot of 
he t„!.t wall of Birt, and I invariably find it a far 
MhiT feature than H. On the same day, 23id Oct., 
noted a very delicate cleft (q) extending 



while at tha riaMoutter'a iliop, the nr- 
Tovglier one) had bettor b* hoUawed od 
ige of Uw ciuT«, tb> radiniof vhii^a 
£twntimea tb« dunastorof tfaadiac^b 

will then be able to make it what foenila 

Ukca, the rough work h»Tii>g been dcme foe hiz. 
This will save him a lot of troaUe, if theglw- 
cnttors are careful, for they cut tko gUaa a«j te 
" ■ rith sand, and not on a tool like tb 
_ , and, therefore, tha iniportanc* <A i 
that teets two iliamet — — "' "" 



1 towairli ( 



—With re 



iterlet b. 



ige th 
^ d^tadVTrfVxXXtll 



o the semicircular ridge 



of this fannatinn, Imay aay 
made at lib. on I Sth September, 1883. shows this 
'" "' rlly.andfrom "K.A.V ' 



ion doabtless igieea very well with his own 
bs°rvation. Thoa. Orwya SIffer. 

Kempetou, Beds, 2gth Jasuaiy, 18S4. 

GI.A88 DISCS FOB BBFUOXOBS. 

!»23:.i,]— Is answer to "Caplatri" (22308), I 
lost willini^lj give the result of my sipenmente on 
be stfe thickness of gloss ipecola, and it jost 
. rnoonti to this, that to be perfe(»y free from 
danger from fleinre with the ordinary tisaga of the 
- matenr, the speculum ooght to be no more in dia- 
teter than six timee its tnicknees ; and evm then, 
should not say careleKnen in the mode of support 
- "-- machine while [lolithiiig and flgoring, or 

in mounting in the raleaoope, woald go 

though I beUtre it is po««[tde to nuke 
a Bpecnlum free from flexure, whoae diameter is 
twelve time* its thioknets, fori hsie done so Btyaslf, 
and I think there is no diSontty in it to one irtu> is 
aware where tha important points lis to beattaoded 
to. These, 1 think, I have pretty well ventilated 
in my letters on tha grinding and pididifDg of glaas 



t223ia.]-I SHOUU) not adTiae Mr. Cajriatii I] 
cut his sqnana of gbua (liin- Uuch) mlo daa 
Urger than Sfin. diameter. I tlunk he n vnng 
reepecting the rigidity of caat and roOsd or plUt 
glaas. I have teated the two br mp^ MWW 
supports of the mirrors, and toand Ih Sexart m 
thecaattmei. The eryn talli sati o n, glaaysotetm 
it, of the cast glaas is not diatorbed tf Ike loUmg. 
which is neoaasaiy in mafcine plali. Sftfh i n ; 
analogoos might be said of » caat-iiailUtaBd a 
rolled one : though the msterial ia nst mOlr ^ 
same, the eatt one would onrtaiuly is fti auit 

My lijin. discs tout) are IJin. tluA-siiawte 
a fortnight annexing. I ahopU ttmk )*,W)^ 



called to tha impcntanoe of avoiding 

texure, they will be more oarshd in the f ntnre ; in 
which case I should My it would be nfe to ont 
" Caplatzi's" glass into discs up to nine times thair 
thicbiess. It u well for all to remember into what 
ratio the strength incieaaea with the thickness. It 
is the square of the thirknaes that give* the ratio ; 
thus a speculum twice the IhickneB of another ia 
lour times its stiengtb in reiistiog flexure, and a 




and south of it, and refers to an obSCTVstion of my 
own which, as the iudoeed sketch will show, was 
made under a lery similnr an ate of evening 
illuminitiDn. Tlie dale of my drawing ia 23rd 
October. 1R33, ITh. to 18h. 10m. On that occagion 
two clefts were visible, one marked ip, and the other 
0. rhe former was traced from the foot of the 
eastern wall of Birt to the bill il) into which it cuts 
as shown. The latter (») appeuttoorif^nate st thp 
tame hill, and runs in a southerly direction at (he 
bottom of a shallow valley till it encoonlem tbe 
liJgee on thi flonth-east of Birt, beyond which it wa.' 
notten. I think tbtre am be no doubt that the 



would be about double the strength of another in 
diameter twelve times its own thickness. 

The best way I know of getting the glass cut u) 



itn disc 



to get it 



\ little larger, say jin 



t up u 



,,qu. 



jsthesi 



tbe discs I requi 
This would be done'at (he shops or works wh 
they sell mch gloss. I should than take these 
squares to glBseworks whrre glass cutting is car' 
ripil on (and I believe there are aeverot in London) 
I should net the comers cut or nipped off, and thi 
whole rounded on the glasscutter's wheel ; thii 
thev ran do very nicely if they like, and the disc 
will 'Won inquire no grinding of its edge* by the 
smateur. Thu will save a lot of tronble; and 






aiely cut his glass up into fi)m., 6jin~HlliB. 
"— -jd empjajthe rototiag ring.Mfts^^ 

fToooft'Strathwi^SadalsBd. 

PASAFFHT I.AJCFB AJTD BXTSHXU. 

[2231T.]— HiTnta had a good deal of axynag 



Put them in strong eoda-watn, or dip this 

aquafortis. The sinall perfomlioDi are ^t^ 

with dirt. It the wick does not wind np, n^ i 

g of emeiy cloth roond a sarmw pseee <d ieof 

and clean the wiok tube, and alwajinHsr 

the wicks Just previooa to puttiDg them mto ok. 

C. K 

[2231B.]— ' Os's " oUman ia in arm. I jaam 
one of Hutcks's " Saplez," have had it bunif 
nearly every night lor twelve ysets. and tbtn ii 
nothing the matter with it yet. It ii tbe wid 
which is in fault. In tiins tlw wick heODDKs 
logged, in the manner of • llH*Tnir PV' "^ 

fore, place clean wick, that whki tO* the bgmer 
to the i'«th of an inch : the 03 wiD neD the wick 
to the f uU liae of burner. Alsn dean tbe eubou 
deposit from inside th« top el bomei with » pm- 
knlle. All will go right Omb, and the tide ni\et 
flame will disappsar. Oymrn. 

TRicnraz.xs. 

[22319.]— Is your iasoa at tlw 13th, I itad > 
letter Irom " Bag " (lettar 222S1) asking foi m- 
tormation about certain points with r^ird ti 
tncyclee. In 1883. I had the use of a fiiA-das 
mochine, cranks- and -chain dsias, and, like " Beg." 

Et on very well on the level, but found it i«7 
rd, slagging work when I came to any rise in ^ 
Early last year, after many inquiiwt iti 
'J-~"'-J— the Omnicycle ; --■-— -■- 



; and now. >Ae 



trials, I 

12 mouths' use and ^ _._ . 

thousand miles, I have fanned a Tsiy deoU 
opinion on the subject- I tielieTe the pcmaplo °c 
which it is built are ia the right ditectiiia. Is 
chief points of merit are : No dead pointi : vei 
easily altered from speed to power lor mil -Ihn'^ 
the feet remaining on the tnadlea at lol wkK 
running down hill. I think there ai« other msduu) 
built on this principle, though I have not seea iit- 
thins like the Omnicyele. "Bog" would am 
find himself under the niirintailj to diaMunt.= 
turn the wheels with hishaiulB, to get over a dot 
point on a machine of thia class; for whetto.rr. 
make a long sboke or a shrai one, the n»di* 
must go on, and when one foot has finiabadaftnti 
it is token up on the instant trrtheoOer. Hiii 
effected by o ntchet and click anangement en & 
main shaft. Some have objected to H"" madiint. 
because it will not fft backwaida when in ges: . 
but 1 find it a poaitin advantage, tor when gm 
up-hill i can stop to look about me wifiiout vasf 
£e brake. And tome object ta ita i i»jng- 
plicated —"»>•■";"• *>■•* •* — 



it appears to 

';Bug"_se 



— o — — . lied iprii^BilB 

assist in climbing hilla. T think a <wMled vnag ^ 
sufficient itren^i to be of tuy nae would aJil vaj 
malerially to the w«^t of the marhin* ta< * 
would be a constant wei^t. In ptm issas <f 
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ir Uth (22133), J. A. OlUrd isqaim what 
tptai can be got out of tha Onmicjcla. In Aiuiut 
uut jeu, returning home after m. 20 milsa' apin, I 
cime on m ni(» level bit ot road, and with the wind 
on my back I thought I would try the mtaturtd 
ini/«. uid took accurate time bymywatoh. I di' 
the mile id 4 minntes 30 Bccouds. Another timL, 
under same condition, but another road, &Te 
mioutei, but bad to atop half-way because at two 
carta in the way. A third time, a atift breeze 
behind me. tour miDutei. I don't meaa to iay 
that I could do IS milea in an hour, for I do not 
think it viae for anyone past middle age to run 
such a diitance againit time. I dare lay a younger 
man misht get more apeed out of it ; but I think 
eight miles so hour ia quits taat enough for ordinary 
travelling. Kedof. 

ELBOTSO-UAQNBTS. 
[22S20.1-IT aeenu to me that "X. N. X. 
(letter 2mii) haa made the mistake. He abould 
have tried the experiment with the keeper on, and 
again with it off, not hung his weight on the 
keeper. T. B. 



[22321.;— HiTQEBTO wa hare only been con- 
ramed with the aberrations of a parbeular ny ot 



part of the lubject— namely, the/nrni b/ lAt imagi 
And here, it may be observed, we are ooncemed 
with three imagee, nhioh we may call the first, the 
aacond, and the final. The fint beiiig that which 
istomiedbjr the o.g., the second that which rsinlts 
from the refraction ot the nya by the field lena, 
and the final that which resolti from the refnction 
by both lenaea together. 

This last differs from the first image, not only in 
magnitude, but also very oooaiderably in form ; 
luxdj in tact, lui I ahall try to show, the d^eience 
ot tonu, ke., thus aiiiin^ seams to be by tax the 
most important element m the theory td the eye- 

Cie, although it appears to have reoaived much 
attention than the aherratioDB ; a faot which, 
perhapa, may be explaloed by the circumitancs 
that in the cane of an o.g. the diffennce in form 
between the image and the object is of no import- 
once whatever compared with the aberrations, and 
is, moreover, irremediable; whereas in an eyepiece, 
on the other hand, it appears to admit of correction 
to Quite ai great an extent aa the aberrations do. 

We may now define the dirtortiou lo be " th 
distance between say point of the final image froc 
the place which it woold occupy if this latter image 



m similar to the oiigiaal one." Thus, suppose 
~~>t the first image were a straight linik am the 
Jstter a cnrre, M P, as in the figure, the distortion 




of the point P will be represented tw Q P ; or since 
QBM is alwavi umall, it may be represented 
approiimBtcly V BQ-fBM. This is a oaantity 
which can be easily found, and may be called ap- 
proximately the diatortion, remembaiiDg alwaya 
that, if necessary, a correction may be applied for 
greater eiactneas. 

Let U9 firat find (he distortiOD of a single lena 
placed at A. Let T i be the original image, O r the 
second imaRn A.1 = b. KQ = e.li.\ '^ 6. Then 
hj ike definition given above, the approximate 
distortion will be Aj? — c. Now, by formuliB for 



. (l-c 



.«) 



= .^ (1 - oos. S) nearly .... (a) 
ir if /' be the height of the image from axis, 
1 - cos. e = J |i newly, 

ir disln, = ] —rl^ or when ths lens is nsed as ai 



ordiatn. = i ' .^ (i) 

We may aa\r find the distortion ot a pair. Let 



a second lens be placed at B. Through p, the ei-^ 
tremity of the aecond image, draw the aecondar} 
axiaB^QP. LetPbe the conjugate focui of p 
and M that of G. Then, 



Or, dutortion = BP - BM = 'trz, (Bji - B G) 
nearly. Now by trigonometry, if A B = rf, und B ba 
amall Bp = rf - A» + -^"Ap. (I - cos. H', 

a- Ap 
andBG = if - r. or 
di.tn. = li; (^-Ap + ^^ 1- ii^TV) nearly 

by what has gone before. 

Now ''- ■ I - '.therefore the above is easily 

reduced to diatn. = ^^^r/, +rf- 0(1 -cos.«>. 

This will be the distortion tor any pair of lenses ; 
but for an eyepiece it takes rathfT a simpler form, 
for B Gr or If - e becomes/i, and B M the distance 
of distinct Tision nearly = i- suppose, and it becomes 



/O (I - cos. 0) 
"e have fioally 



or since 4 = j-J ^ ~ ■ ' 



is A ; and we ne first that it varies aa the aqnare ol 
h ; next, that it is the same in whateret order (he 
lenaea an placed ; and thiidly, that when /i and /, 
are both poaitiTe, the sapanttian of the Isuea 
diminishes the distortion. 

It will now better be sesn what a great nuisance 
distortion is, for not only is ths form ol the final 
imsge very different, in consequence of if, from that 
of the original ; but also it the right side of (A) ii 
very comnderahle, aa it generally ia, tde points in 
the final image will be at auch different diatauoea 
from the eye that they cannot all be iu good foona 
for distinct vision at the same time; hence there 
will arise indiiiinctnfig ; and lastly, aa the blue and 
red rays sre unequally dialortad, and conaiderahly 
so, owing to the high powers of fu &c., and the 
distortion varying as h', the colonrinn will iocreaae 
rapidly aa we approach the edge of the field ; and, 
indeed, it may not bo too much lo say that it is 
owing to this cause that colouring is viaible 
Thus, when we use as'' ' ' ' 



To this I would rsjoin, that the objector is naing 
[lita a different standard of oompariaon. It is one 
ith the equivalent lens, and 
We have " 



k^: 



with the eye-lens. We have alreadyoom- 
t with the former : let us now with the 
In form. (A) put /, - 3/, and rf = 2/, " 

becomesD-( !'J'-}^ 

lens alone = i 



•7i 



; but diatortion of eya- 
, the ratio of which is 



rease ot distortion producnu; 
ring, the explanation ii eiu 
iroduced by one lens alone u 



16 : 27, and the u 
an increase of colouring, 
dent why the field produ 
mach worse than by the pair. 

That the difference in colouring ia due to the 
effect which the diatortion baa upon it, and not to 



lows : when we give a further aepaiation to the 
lenses, we iJinimiA the colonting, as Ur. Brmdbnry 
somewhere says ; but we also by so doing ahouM 



destroy the " achromatism "—at least, if what ii 

iarly thought about it were true, so that, by 

«ying the achromatism of the eyeinece we 
should diminish the visible colourinn. But we 
have seen above the increase of distance dlmhrishea 
the distortion, and, therefore, all snch colonring aa 
arises from coloured rays being nnequaUy dis- 
torted. W. O. P«nny. 

LINKAGBB. 
[22322.]— Readsbs of Ur. MarshaU's paper on 
■■ Linkages" (letter 22283) will probably ba in- 
terested m the toUowing piopertlsa of Us <^ca 



I, that they ought to find a ^ , 

A B ba (see accompanying Sgure) is a frame ot 




ABJo. AB = ai, and 

jTsection ot A a, B i ; T the 

intenection of A B and b a, both produced. 

Then, it A B be fixed on the paper, and the laat 
ot the frame moved round it in the plane of the 
paper, P will describe on ellipse, of which A and B 
are the foci, Aa the length ot the axia major, and 
Tp joined will be a tangent to the curve tt P. 



1, itAs 



w fixed, and the rest of the ft 



, which, c 
I do not perceive colouring near 

. ._ _jld, though, ot course, it must 

exist, but not in sufficient quantity to make a dis- 
tinct impression of colour upon the eye, yet enough 
to impair the definition. 

In the case of an o.g,, however, the difference 
of oolouring between the ceutml and peripheral 
portions ot the field is very much less striking, and 
perhapa would be quite imperceptible but for the 
colouring introduced by the e.p. 

To ntum now to our equation, and put it into a 
form adapted to comparison with the distortian of 
the equinlsnt single lens : The distortion of the 



le hives with 



latter we have ai 



lobeD' 



. i*: 



ii being the 



= f'' f-'r ) ^r means ot which we easily 

'- " --iple form 

(B) 



InaR 



/.-f/.- 



iB 3 : 2, a 



Huyghenian 2:1: whence the diatortioa 
iatoUiatof the other as 3 : 4 . And this explains 
why it ia that it gives a flatter field. 

From this, as well as from reiults given in pre- 
vious papers, it would aeem that all the three ob- 
jectionable quantitiea— dispersion, distortion, and 
ah. are much greater in a Huyghenion thou io 
eqaivalect single lena, the two first being twice 
OS great : so that a Huvghenian would seem to be a 
moat sorry aubstitute for a single lena, if we made 
3rf strictly =/i+/.. 

"" ■ Tiswer which will very Ulcelv be given by 
aimplj this : " Pooh-pooh— absurd; it you 

:rew the field lena ana use the other only, 

you will find t^e field is very much worse, espe- 
cially towards the edges, and the colouring mnofa 

- - -■' ought to be, when we subnltute a 

an achromatic pair." 






■uv. —.-A and 11, length ol , — 

to the curve at T ; and the asymptotes will ba 
parallel to A B, and ba in the two positions in 
which these lines are parallel to eaoh other. 

BBB-KBBPIKQ. 

[22323,1-1 THnra it not nnlitely that many 
readers of the " E, hi." either are already bee- 
keepers, or intend to become so next season ; to 

irho had a good pratlicat knoicle^i ot the l 

method ol working improved bar-fran-- ■■■ 

sectional supers, would give plain d _._ 

gommeodng operations on the approach of aptillg. 
[ will sugg^ a lew points on which I think soma 
practical iuformation would be very desirable. How 
soon would it be deniable to examine atodn to •»• 
how they were off for food, supposinK then to bam 
beennackfd tor winter in November last witha bit 
■apply of sealed storsa, and to give them amdy U 
they required it ? How soon would it be advisaUe 
to oomtnence atimulatiTe feeding to promote sadj 
breeding, ao as to have the stocks atrong early, to 
tike full advantage ot the first supply of baoayF 
Wliat would be ths bi^t time for getting stoda 
nhicb have wintered in >kepa into bar-frame hive* f 
uid what Uie earheit time at which it OOnId mMtj 
be done, and the best method of doing it? AIM, 
mppoaing a person to have succeaatnUy inbodnoed 
in impoited^Ligurian Queen into one atook laat 
lutumn, how to proceed to real young Ligurian 
ineens as early as possible, to introduoe Into hia 
•ither stocks and early awarms, and in general 
bow to proceed in order to get all his stock 
Ligurianised as early and aafelj as possible, 
Ind with the minimum risk of having them 
crossed with the black breed? Theoretical cut- 
ftnd-dry information copied from bee hooka or 
Abbott's leaflets (which, however, are most usetnl 
in thrir way) is not what I aik for, as that can 
ba easily obtained withont taking up th« 
Tolnable spaoa at the "E. M.," but the result of 
the real prsetieal experience of thoae who, having 
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rntefnl articW that . 

too bulky), it 

r is williDg to 

awnship [not 

ugh woods anl ovur ronph 

to grow in pioaperity with 

ifty go witb the ttsauTttnce 

lanargetui) that he will luoceed. 

■ -'—Si u follows : -Pine Imids. 

red with hard wooda), ami 

pin, are divided into first, 

.., h — of pine, high and low 

The area of the 

. ),0«J,UO« of which 

__»r; about three-fourlha of 

of pitch aud yellaw pine, the 

BtllTS oak, oak, gum, hickory, 

^ OBdor, etn. The savaiuiBs are 

^ with hers and there a cabhsge 

— Hdw ore Tut prairies, more oi 

^.J. Tha smignuit ahauld chooie 

* Und, for the following reuaons, 

-r, freedou from ioiect^, rich soil 

1 fruit, and eaie of cultivation. 

s dtrai family Itbls incTudeB the 

''~De, grape mut, shaddock, and 

, oata, tobaCDO, binana, pino- 

y oliTU, giapei, and various other 

H of vegsbibles, lumber, and bauey. 

~'~ B landa from 5b, per acre ; swamp 

ir aore. Terms of sale in all 

. .. B about 14,000,(100 aoiei of 

■ land located in all Bectiona of the 

} entry by purchase, or under the 

Tha coet for eoteriag a homestead 

, .£2 18». «.; forSffaeroa, £I9a. 

. ; reaideuCG of five yeora necea- 

■ of panogii from Liverpool or Lon- 

'i apply to Cbarlea C. Murray and 

inry-DMement, London, E.Cf. It 

ig up too much Taluable space in the 

*- OD other Bntee thia time ; but I 

. TexoB ia the moat rapidly riung 

Uuion. Eminent AmericauB, who are 

judge, Dame Teiaa aa the best 

BWflaof Enrape&n immigranta, witl 

Florida about equal for second posi- 

i are a few slatiatics of Texas:- 

Li,DOO,OOD acres; population iulSJO, 

1,600,000. Milea ot railway opened 

-a to 1882), 4,926; proviouB to IS"' 

dng a total of 6,971 miles, fii 

sd m 1S81, 1,300,000, valued 

Number ot live atook asaaaaed in IB. 
JM'acd moles, 952,491 ; cattle, 4,0ST,H3T ; aheep, 
1.104; goata, 329,808; hogs, 1,8.^,2211. £a^- 
■ qnalitity of stoniUng pine timber. 
|»,0U0,000ft., hoard meoaorement. Fniita of 



;ijB7 .] —Florida .—Florida 

of tlwmortliealtby of the Statea. The climate 
and ita beneficial inHusDccs are much 
by invalids. Yearly it receives him- 



Js of Tialton, who 

■ther ; the majority „ 

'ice Dpon the St. John's liiver, and 
lie AUantio 



temporary rei 



antry, ore also tiL 

.lifclBHof visitors. The popularity of Florida for 
.•:k and convoleicent petaoos con hardly be won- 
-iiied at, OI the climate is a alBady and comparn- 
vely warm one. When it ia cold it keeps so for 
<iue little time, and thia feature of umfomiity is 
.ilao manifeat in warm weather. It doea uot ex- 
perlenoe the sudden and dangerous changes that 
thty are subject to in some ot the other States, and 
monputtoDlarly in the north. Theai ''" 



be piarofngly sold. From lb 
thinga niKida ia pretty we 



s uadesirable state of 
thinga norida ia pretty well free, aa it enjays a 
faldy area and iteady tempentuie ; and this, no 
douM, BOOOiuit* for the email number of deathi 
from oooaumptioii ia that State, lu the censua 
nporti of deaths from that disease for 1800 we Hud 
the following table of figures:— 1 in every 'J.J4 iu 
Uasgacbatetla, 1 in every i~S in New York, 1 io 
every 1,139 in Minnesota, 1 in every 1 ,44 7 in Florida. 
The State is a wild, and for the moat part an un- 
cultirated one, the laud being covered by 
foisd, iwamps, ditchea, and hert) and ther- - 
or a river. Cattle mam about wiXd, and i 
collMted together about once every twelve moutlis, 
that incraaae or decrease Enay be reported. They 
nhalit on the wild graiaoa. and various plants aud 
dirafas, wbioh would be olto^ther unauitabla for 
dairy oowa. The soil varies in diflereut parta. Id 
KMM ptaeai it ia a kind of sand mixed up with 
Adli, mall pieces of rock, &c. lu others, it is a 
lUlk Bonld, plentifully mixed with sand : but 
almost •mywhere it contain 



'.C 



1 good <iupp1y of 



carefully attended to, many things can be groirn 
in it. For iustance, new potatoes, melona, atraw- 
berries, blackberries, and several other tbings, all 
□f which ore sent to the northern markets, and 
lealias a good profit. The sour orange, the bitter 
oraoae, and the bitter-sweet orange, together witli 
the fig, the lemon, the lime, aud the peacb grow 
wild m Florida, and the augar cone matures there. 
Mauy kiuda of wild game, veuisrin, aud fish ace 
very plentiful. Beet u supplied from some at tha 
Southera States, and butler from the North. As 
to the quality of the former very important article 
of food, and eapecially to an Englishman, a dilTer- 
ence of opinion exists. Some travellora aay it is 
decidedly good, and otheis aajr it is decidedly the 
reverse. Then conned fruits aud meat, iee, and 
many other such things, are imported. Altogether 
the hving in Florida ia much cheaper thou in many 
other of the States. No doubt as the population 
becomes larger, and it ia rapilly incrcaaing, many 
improvements will be introduced. Oue of the 
sporta indulged in is alligator shooting, and it ia 
said to be capital amusement. Taking it aa a 
whole, Florida is one ot the most favourable States 
for emigraota to settle down lu for many thinga. 
There are some inconvaniencea and annoyoncea to 
put up with. For instance, mosquitoea and fieas 
ore plentiful, and exoaedingly troubleaomo, and 
more etpecially the latter insect. But we cannot 

even *■ " 
Hesley I 

[.J2T12.]— Ooupllns Ball way Wasg'Dne. — 
The best mechanical tool I have yet seen is one 
recently patented (Uraham's patent). Some are 
working now at Sivindon and other places, gii'iog, 
I believe, every satiafactiou. It i* made of lough 
metui, weighing about Sib., and ia Gtt. liu. loug. 
— Buffer. 

[527H.] — Houae Chiinneya.— 1 
reply that there ia a miapriuC in tl 
should read, aix times tha " le 

1^52740.]— Dry! nr Damp Boom. — I have hod 
a good deal of experience in the matter of damp 
rooma. and I believe the oniy satisfactory remedy 
is to have the room studded uuide, i.>., uiied with 
lath and plaster, leaving a apace of 2io. bett 
planter and the wnU.-M. D. 

[.i2T'>l.]— Beooverlnff Silvar.- In ausi 
■■Shtffield Workman's" query, I venture to 
auggeat a method to his coosiderntiou, though I 
will not guarantee its conunercisl, or even its eiperi- 
menlil, piayticability. Procure an electrolytic bath 
composed of .ihloride ot silver, dissolved in stroOK 
ammonia. Introduce into it acathode oF silver and 
an anode of a bundle ot the bits of aiivared iron, 
and then pass a suitable electiio current. The re- 
sult wiU be the appearojice □( metallic lilver at the 
lormer, and chlonno at the latter Chlorides of 
silver and iron are produced, the silver compound 
dissolving in the eurroundina ammoniacol liquid, 
while the icon salt is converted by it into ferrous or 
jrding to ^ 



at of this ai 
1 from fucti 



1 to a 



extent if the current is not so strong oa 

not deairable ; hut, anyway, none can I 
on the cathode till all the aitver is out oi me solu- 
tion. I propose thia method as a iieneral plan tor 
experiment, ondif.a " SbefTicid Workmau " ahould 
see fit to give it a trial, I should be interested to 
hear the result. I maf add that I do not think 
very much net saving wdl result by the adoption of 
the method put forward by K. A. R, Bennett (page 
4371- From thequery, it appeara ihal the pieces of 
iron aro jin. square and lin. long, and although the 
thickness of the silver layer b not stated, it is not 
likely to be very substantial. The amount ot nitric 
"thiaironwould -" ■ 



coutide cable, to say nothing of the c 
sequent processes '- 



e recommends. If il 



the ar 



the aub- 
could I 



ailed 



passive slate by means of strong nitri 
dissolve the adver only, while the iron remains 
unacted upon, the cost would bo within bounds. 
But although I have had no practical experience 
with thia point, I have read that it is difficult to 
manage. With our Editor's permissien, I will 
britfiy describe a process I started a year or ttvo 
ago for the recovery of ordinary laboratory ailvar 
reaiduve, and ita advantagea over the other uaual 
methods that are recommended. The residues 
referred to almost always exist aa chloride o( 
silver. Wash by decantation, with plenty of water, 
in a capacious vessel whiclkciiu bu shaken, the mass 
— filter paper and all— tin free from copper, io. 
Next drain olT as much water as posoiblo, and add 
strong smmouia, and alter a time liltec to gtt a , 
clear solution. Place this ia a wide-moudieJ 
bottle, which fit vrith a cork. Throueh the cork 
paaaea two wires, to one of which atUch a cathode 
of a strip ot silver, and to tha oiher an anode of 
lead. I^tly, conoect a Daniel cell, and leave to 
itaelf for a day or two. The atrip uf silver will then 
be louud studd!;il w:th cr}'sidl3 of the reduced 



ital, while the lead will have a acxle of lead 
chloride, some of which may have faileu ta the 
bottom ot the bottle. The ammonia ia then shaken 
up, with the remaining undiaaolved reaiduB, the 
lead scraped, and the cell recharged, when all is 
again ready to proceed for another two or three 
daya. It is obvious that a bog of the washed 
reaidues can be suspended in the electrolytic bath. 
" " lot a process to be recommended if rapidity is 
bject ; but this is often of no couaideiafien 
ever, as in my case. I do not, also, recom- 
mend it for large quaotitiea, though under certain 

a mall quantities, such as pints or quaits, I certainly 
do, and claim for it tlie toUowiug advantages : — 
Lat and greatest. Less expenditure of supermtend.- 
ing time and trouble than any other. The time 
expended ia preparing the ammoniacal aolution is 



ia absolutely uoth 



Z"^ 



2nd. Sm^i 
cooBUmed ai 



:ofa, 



ratusa 



.teriala. 



copper, sulphate, and lead. The 
ammunui wm uo over and over again, for the cork 
prevents its diaaipation, and tho loss in montpula. 
tion need be very small. 3rd. There ia less mesB 
and diaogreeable work than any other method t 
know of. What little there is, ta of a decidedly 
pleasant nature to me. 4th. The silver is obtained 
lu a coQveuient form for future uao, which is usually 
to prepare tho reagout, ailvor nitruto. I have tried 
the methed of reducing by means ot zinc, but found 
these disadv^iiitugcs and dilficulttes. Ist. It is not 
essy tl ascertain when all tho chloride ia reduced. 
2nd. Washing the metallic silver powder free from 
^ioc chloride is a matter which takes a very con- 
aidorablo time. 3rd, The proceaa ia meaayand di»- 
agreeable. 4th. Tho reduced metal cannot bevery 

fiure, for ordinary ;iiac always coutaius a little 
Bad, which would remain with the silver. I have 
also tried reduction by means of glucose, though 
not very thoroughly, Siding it take time and 
trouble. The process of reduction with carbonate 






ucihle i 



3f oUin 



fur amoU quantities. The ti 
than any others, and the heating of the cmdble 
without special apparatus ia moat troublesome, to 
say nothing of the fuel cousumed. Moreovra, 
whatevtr othora may tind. I have always obBerved 
numerous httle beads of silver scatter^ in a moat 



electrolytic method described, every trace of lilvei 
[eaves the solution after a time, aa myf be proved 
by neutrsJiaing with on acid. Oue word more in 
reference to the query. It might be worth while 
dipping the ends ot exposed iron into melted ft— 



I before placing in tho electric bxth. 



-ri 



[62762.1— Olocka to Btrlko by Bloctrlclty.— 
The Standard Time and Telephone Company ore the 
sole owners of Barraud and Lund's patents, which 
can be applied, at a slight expense, to any dock* 
now ia use. Patent No. 2720: This invention 
relates to apparatus for syuchroniaing clocks or 
other timepieces, or frequently setting them tc 
standard time, in which one of tho hands, when it 
reaches a certain point in its travel (say every hour) 
is Bclfid upon by a puirot setting - levers (ii'i), which 
approach each other and move the hand, if it ia 
either fast or alow, to the position ot correct time, 
the levers being actuated electrically from 3. primary 




. »oper. It consistd of an apparatus in which 
the setting -levers ore. iu addition to the arms (no) 
which clasp the clock hand, provided with cam 
, which preaout their oppoaod fjcos to the 



conaequently ct 

It also oonaista ot a weii;1ited lever V 
pin. raised by th'j a'-tl'ii ot cln-'T'v 
whenraiied, by a suitab;ooj.liL'.i," 
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>.-.-inijJu,iwiC, If you want a 
• /'.ill lUMbM inttrument, I 
-_ «'''- '-^ v^ cram it into a 
^ ni;r^ .'-/i-tn you can have 
-. i'9*r.ii 'J:* greater will be 
-.-. iiiui-f ;•, .J dcaired object. 



— '/■ I^ancaster must 

..^ ar.-n'-ti:. Ifagasbumer 

■•r-.i.;;, - j-,^a-s n^t consume as 

■"''"^- '■- i :?« consumed for 

•••-iCi-: a-iT be greater than 

» ■ .•3"ji^ l: .•• oazimum power. 

: rw -. ^-r-t is less ; but the 

"".-•a ii -r-.t '.btaiued is greater 

- L^ :.i:w..^7 of gas consumed. 



^rrsTT^jLiy — ite resistance in 

'* -^ A -s-nii^Uy too great for 

--I - nd?.. iirn: quantity for it (the 

■■"' iifr leiii z^A^nets magnetised. 

'^rz^ -£. tii> munce between ttte 

^ ..-i um ~ : ti-i low tension of the 

- li r-i^iSL'i. By means of a 

i.-ikzrcr A-' A r«oe of iron wire 

- rrrt "d . m. Ting) try the effect 

• 7:1.3. :c zi± current, so as to 
^^ •^ug-ro- r^iii will render the 
scc-sues: tzL iie resistance of the 
:ll. 31:-^ 2i£LriT proportionate to the 
11. :i. -:3!L?* "U'f ampere of current 
-i.s:!M nz-"!^ 12.4 coppcr solutiou, 

— :i .. ;:> r-^r-Oris. say 32gr. in two 
r JL x^xr ^.' ABiH!>res wHl give 

-r .iiiu. r AJcu: 17oz. per day of 
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^. i. A^>^t^#to^**. -M. Taul 

^ ,«i^..a.ii*sisui to thil Kwiich 

^.. >» - w*H»iAiW»» |»r\HluoiMl by 

i-., •j^K'ur, aiul air. Ill* 

\_. .. wu.h*u NMUfn of various 

««M«iU u* »aMlU of li'»th 

"" ' , * « . v»HK h^HkUhy, iithnm 

^..•*^ 4 Ui^NUUtiHl. Vt^ry 

7. v*»» VH,'r<^»taHHl nil tlm 

s .. i.^ *H>v .'I \\w ohhinifoiiii 

. •.--•^ •i»*lH*fckln»mi"MliiilMi, 

^^_ ^ i^ia o|N»Talioii« lilt* 

K **.4:vi %i*'io lilmUur in 

x.»** «»mi»U ■ »• 

...^sl by «»■•» '""* 
.;,^^u».ii* I'l aii"«t 'if 

J M,.i;»u »*i4lw»iVii »"»V 

... .Svi^ I'f ••• •""■ 

', .H». -- '4 liwimlMlHy 

v^.M »»»• !♦••• • "• 
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[S»H.:-l>ia«olving Leather- *- i-- of -r ^^ . ^. ^ . 

chemical frimds inf cftr: nf i: .rav -rr . i _. i l -. l:r> ili *: . . •'^ _ "^ ■"■'^_ --^ ' 
BndthaiFreaBedintoa.:::,c:: :-II. r*. . ;--. »v_= »fcT _ 






[SS^.^-Donble- Cell Bichromate Eat:er7 
— Would "Sinti" tx^-liis iLr :.- 
ye'lovi^L-lrciVD nni :Tf•.l-::iL^^. ::: 
mi&':!;M after stArtiEz '.i.:? : •ra ■: ' i '-.". 
xico jl*!^ ia p./rcu» y '. '. 7z.. :• -x-:'". ir:.i".--: 
mnd mui I'^rza* on ::. WLrn i..'-l > m".r- 
anuIguzAaun »tii: -..1. An; ---:t." i;.:;*.- ZI.- » ;i 
inner orll. And orlinar- '. i.^.r-.n*-.- ; I-::: :. i-'rr r..- 
inend*dby 'Sirra** i ri '-^It r'll: hr.ci'-. ;i*:-.r>« 
in orit*T c*ll witlj iwo ?ir*<f3 i '.*•*■*, v.= * 7 :n. / t: :- 
6in. by Sin. Hare xxf^J. i-'.z^:^ Ut^' 'i 1 :3 i: isl r.^l: 






• -.• - r: :-• = €•: ^* '.1%.-. ' "Z- *■•■ 
■»-.- \zj-^L-' .1: u "i-r k.1 - 

s _?"m: ■«■-_ *r_ .r_]- — _- .- 1-S . 
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zz, Zjt-i:ii 



ntUThted nInUvsn of Zzt'Ji : tut 

Otherwise this tenu a e<»I tonn ot b^ivrr. &« :: 

is more ocmctaat thui f-iule £ uil lic2ir>c:^:':- — M :;. 

[52&Sf7.]— Watchwork.-I hive *=. hi?:!.-:. :^v=t 
watch come to Ke to r ;«u" wL:cL ha^ I- -c. '.o thr-.^ .-r ' 
foot men in the tzade to r>:pair. acl thf'y h^v-* f jiil>^i to 
ffiTe mi«f action. I hav« b<4tn in the trade i jt aVv.t 
four yean, and hav* r.^: i«-:&med evrrythio? y^t. az.1 
would like to do thi^ ; • - . AVLen I win 1 tL>: ha'^I. : v '.h* 
top, the action of tLf 1 iilnct: i* c-:-ii!t at & -tAi-ittili . 
bat when the watch Li« tun Ltll-'siiiy djv:; tL>: ^::-^r. i± 
fplendid. and k^^pa gco>i time. A rec:■^^y w:u'.l .V.igr. 
— PaafMXEo 0>-E. 

[&S&2a.*— Copperplate Printing-— W;:i s-ixn* one 
give me the name of an ink. pskxc:. :-t varn;.-L ti:at will 
joint well fnon copper p'atie*. and f*.and the ittioa of 
aqua fortifl ! Also a recipe for mukimr » iranAfTf paper. 
■o that pattemf, when printed, may ie tr Ar.»f?zT': 1 1 > a 

t^ removed.—] 
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«■ .#i. i 1, -^^ "*■ i:j"- >: =. ti-r b.ras ■ 
ri.-^ i/i-w v:'^ i I rr- '.ZMt f»-w T«i-i;.7t:r 

A l.5tv.r J li T— Ne - : :5 
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»t;-:xs t t-T =1.1 jzt 

X wi:r: 
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prevent tir «*::t=-r :i "r-fe 
tr/j:*n < *=. tii» l«t i-?ie w: 
jower of the n'r: 
only -ifce powe :f '•2.-= 
cnnent i* fctt; :*c 
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flat 



batpattc 
ffurface. 
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and paper 

[52929. ]--En vine Qaery. — Thank? to - Labor 
Omnia Vincit " for his lu: reply. Theyjkre a pair of 
non-c^jndenfling engines : 2liD. diam. cylicirrr*. c;,ft. 
strAe, 70 rev« per min., and nork a; a pr>. Aau:e of V..b 
in boiler.— K.voiy EX AV. 

rsiS-IO.I -Filter Preaaes— Will »•>:.:* crre-p^ini- 
enl oblige me with particular^ of tLe best fo;ri of a>>.>ve 
f<fr Mparating a very bulky preripita'e whirh it i- . 
re«iuired to w«ah well f It will be Be«:eMary t j nrterre . 
YfttXh. the precipitate • nd fto^uti'jn ff^r subKe<ineBt xui^. .\ 
rough aketdl, or any details, will bf very useful — 

'52031.'!— Anotta. — I *^*h to make my own £u:d 
extract of anotta to mix th>jruughly with milk. butt<(-r. 
and checM ; bnt I do not know what quality of anotta 
in u.i«d : la it roll, or are there any others, and what is 
it dxMolved by ? I have two nrnplex bemde me : (Jne i* 



power of the =kiL=<^t. fc=ii y *c i.» tnn frx-tie afbt^rs; 



:?/>»* -To 

kxily fci-rife c* •«. 
aai FP>!iAifl ■ I ^ 
■!e«?t w;i a o^, =.Tr;r i p: 
an;e •*{ c-jl-=':.* tl-*- »asre 



• f.' I j'.:i2 



.. • .. \. V . 



m TATr^;.*' iir-i'itz.^* ^lt-j^s 
*e* *tr*:r'.t nix'£*, wL:.;t I 
and !t i-"w:tl r-a^ri t ; -' 
for Mr. WacK^'ft vpr"k-r\ 

:52r-iJ5.''- 

Battery — Wr.*t is 
oxidise? m tie l^tt<*7r 
it ! We use sa!tr-»- 
the battle*.-- E 3* 



i;utiea.-I?h.'-.i*± t* 
a dark fluid, the other it a re'i fluid : but I prefer the ej^jud-rut wo:;ld de 
red quality, aa it mixes better and goe« furthest, dad little rump ly «Li:L a 1 
MDoea a richer tint.— F:.r::>. 



pn- 



'52:k.?2.;-Deliriain Trcmena -'anit ^e»xpUincd 
why penoDfl aufferiDg lioia tLc ab'A*; niilarly lA-xtx^ 
ba\etbe horrible depict'-d u^/ou tti<.-ir mind'.- tjr. iiiid 
n^ver anrthlnir pleannir ! There mu-t ht a reason. Is 



n'-ver anything pleasing 
it knr/wn !— f'vMau. 



n»:«^ary icz Li« ■»-iit'* ir. 
gallons dailv ir:^ t£.-T 
s-.tvat'.-d ab'^u*. 2:: or lafs. 
r>:ira. No fixtures to 
He.- juxti' l.^hTvx^ 




aibiKttai 

-jt tjbe ^ocie. «bA if 



52?!? :-Spectnxin. - 

Lewis Wright^ a-Jousmb^e 



s.^Ikwc* 

liiwir 




! 62933. j -Timeball. 
fay «-l«etne eurr«;nt 1 fr>jm 

winy, f am at a loas bow w w-i, n. »■ ij-^t.^wu.^..... -. »» j ^j^^ j^^. take r •* tyaa"^^ v> m ■ — « ^nr bimii 

I wind it up In ajiy way by ;..*-rtricity : Will - ^^^ powerful •!: li^-ht. ' Alth^,;^ I 7^^'.^ chelsatm 

or Mr. I-an«iJit« ob I^e .'-W. Jo>«:=. iS \ uduct- ^^^^ f by 'ia . aad ««aM2j; Sl«wd the dsrwtwof 

•*'•**♦ *•• given. I con. i n ^t pet tt^ baM tt taioar. I tne4 with 

[fiUM." Z«ant«m- -' ■ >uM any of our rta I-.r4 wh" and without bjth — n-'-narr wa£ 4»6>:«es Jtaa and ala) in- 

hav ha/1 ex]>enenc« with magir laint»trni srivc me m- terpM^-l a bi-c-?nvex iesu of lAx. foc-as^crinalaatan 

formation on the following jyiinti ? In there any Lrntein ani pr.jim 



V — - 



•». 9'~.ik. 



|>V 



The dim band of 
made that will Mhow onliuary Sin. by lin. mi'.r jrcupic di?j>:::^K«il2^Lt 7r^iu-:«e-l <i«3«>csu TolsurwbaXferez. Is 
■iiilMi •atinfa/it'irily ? If m>. r-au thny h.; ah own with my per{«:<:xittl turn to ih« -X.X..*' aadbegtbnythi: 

iii-trr/h*um lamp, affl wb.'it ^j/'-<1 diiv;' will a 2:n. an-I a I shall be grateful to any kiai fzs^kS. wfa!)'willp<>iiitoC 
in. ohJ'-':tiv*' thrv>w on Dut mv^n. r«->T>«'i?tivolT ! I want what was wron^ m mj {"roccffiaci '. ar.b«U* »uli. ini- 
tfi give afinic rbinnmstrationi ot micr<jif:<ipio obje<^ts in a cate the ri^ht method of ofctasBzaff tbe deondrsicl: !- 
fymniry villagf; to an audienc** of, say, 10«J people. Any W. HcBas. 

hlnU will oblige. M. I). :5*>*S.:-Baojo.— ^ocSd axiT of oaritadfnkiDilra- 

'x-fttiafsd basjo. cd 
LtanIhavesNBtP«: 



\Mta!i.\ Lefral' Wouhl any li^l friend ob! 170 me f ore me >. the be«t ts^uv i. 
Ith til*' ii-f«-rt4iw numlH-r <>f tht- htatuti.' whidi nvikcs a tfa>: pvbluLer of ^a^e ' ,Kl\ -Jj 



with — ,,,, . ».-j •- 

man IlithJ^ for tii** maint«'iiMn<'- of bin graudcbildien . - cnurfly on the tv^-* 

O. Jti.artKi.f. VhitniAM. nothing »b>ut the aix. * 

{w.*v\, I Small Slemena Dynamo.-I^am jiwt ^ {he thSkb^Sf^ ^**"-^ 



ba&j:>. 



i say pntftM&F 

scnain ■hnJik 

3 In <nkxBgtbe vm 

of theriddithaBd.ihBi!£ 




hiili'lifig III iny hii'-k gnrili-ii ^I'lit. hiKh. at u di^tauw of 

•dMI. fii'iii Ihi- hii'-k of till- h'liiw : hut am uiiuid it may ^^^^ ^^^ ^^^ ,.,*.^ 

Ii.jnili»ii«l»ii<rr't. Ihi- lichl i.f my w.irknioiii, an*! &l;;o kjuTw '"on oa^or t 

h.iili f-ailom, Thii workr.Hiiii it on the K-vel «f the b^ c» nstant treakij 

(i«i'h'ii, «i.'I ihi- wiiLh.w 1- or nil ..I'limiry Mzr. fhe ^^^ ^ perspinn 

lltfht. IM nut i1«iivi'«l from lh<' hnli'i», hut 'linot from the ^j^^ "^ 

h«< h 'I h» iirnliiiir in uhnvt' f hi- wnrkpium. Would thitj ^^ j^J 

HiiiiiiH""""'- I'" I'kf'ly til iriutiiiiilly Kll'f :t th«! liglitlng of .j^. 



Ui<i«ii Iwif I'ffiniM f liRNiiHi 



IftffW.^— To Violiai,ts.~Eavin^ litely biftt* 
Mtudy of the vi>Ls. I wani u> a«j: ad^i-^fzum "tkMii; 

o iMinta. I LaTe- b«>rzi mnehaMTT' 

kinf of siiTi^s and thi# I t**"*^ IU' 

pezspmnr fiag«r«. Is thez* anv reiwir •' 

or anything which ooohi be tvoommended si 1^^- 

modify the e^il. if not <iiu&e v> obv^te it ! IhealB^ 

that my hand, ani efpecialiy mr iitt.e taea.»*^t& 

culou»Iy i>hort that I cannot bv anv ra^Asm read B * 



If nail riir Af Joii rnala. ^ '.many of 'lours'* the £r*t stzizxg. not so speak of "D oa the fourth, wiikc 

anj- e 



iroii'.vs \ J .. . „ . _ . .- . _ _. 

i.«i.iiiiii III! '-MiiiH iif hnaliin/ III jiiiiriiiiin wliiii rth4lt w well shifting my nanU. Is tbez« anj- ex>z\:ise or melbsi- 
|,..|.ll .1, Imj« . »ii«1 lunnlnK wi<h.iut liiiul III li rev.i. per s retching the hand vhiefa «-oa:« be of use ! Ib^»* 
niliHi'" f liiiiiiH ti-r iff hIiiiIL In i.in.. iiml hn Hoonusune that I am 35 yean of age. axkd will be content wuk a ^ 

„.,b .....Irt »lliiT Hiiiilii K'tiuig h.it. I have tri'.d all moderate proflcieocy : ani p«ri;aps mv jo>iatsBUT>*'' 

"^' Ptiff tocnible mr to get ov^ex these diztirulan a: 1^' 



klmln 'if •■iin|»«iiilll<inii, hill nil uh- h.-i-Iim-. At 3'j() rovs. 
|H I iiiiiiMl* , h«iwi<vi'ii tin- nhiill MiiiM wi'U. --.Xn'UF.viii.E. 

IfiWuu I llliinniilai-. Whi-n I look jiL the sky 



ir.29ii.)—SmithM' For»e.— Wottld some ir.:»- 
Mi'ii.iiKh II iiiiiiif lilfii ImiiikIi friiiii a m-iki-r of hitfhe;«i persomundly instruct me the best way to fit up ny US 

li.niiii, M iiiilirti ilmki M, Mild i-ouuii it a lighti j | for g»}=eral country w^ark both liyht ani bea^y.**- 

iiMiiiinml iinji i»iM mnn. 11 11 nuliim 1r« taken, the i can't get on with Uie oc- I Ikave now ! Ifaavftned^ 
|..nii<i ..M.n|.lirtiilHiiil Iw lliiitln. un.l ihf latt*-r about I ferent ways,^lmt OMi't find the richt one. Tb« *# 




i%ii il I'l Mil iiiiiiHi III 



1.1 



■ hill I. ni'iil wheth'T it i!S m- • to make a simple fwipendicular dnlliiv mactineu^ 

iin. holes !— Ywrao OBcarrar Sxith. 



Il |l M Mil iilitt" •■ ■ ■■-■-■•■ ■■• "- — ; - , 

, ii.li. iii.iii l.iii.iiul.ii .\.rl I ■■•■«. "r m \^hat way it . up to im. h^ 

I, III. i.iiolhil ( I (' IfiSdaS.'— 



Lfia9».;-I.oM of Vcdee.— Will 

Mr. Fletcher kindly Irinily n-^ * — rfiirfaT rcmr iTj Jm _ 



initilM I Mi%H Nliivna. Will Mr. riKouer xmaiy Kincuy aaviae a pcniicini anemeay for dusdl^iisiy e* 
\ H.,V.» «' « *"»'^" ^" vM'V^«*^^'*" ^'^ **"' f'-rni^i'^n of t^s- , pLun: ! I haT« no coaffb. thnint not sace ; *BdI»!X 
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floctoisluiyo nieKtii*d— but to nupurpoM. «v»Uiil>le chlorii 
" frnm an.iiei<ri>rdlfffmit>i]- aUU ID wLU pi 

' tai, wilh nn eq 



'ei«at doctors liftvepTMcribw—b 

3."— LatitudB Slid I^BKitude-— To " D. V." 

il^nbn) to fltid tbf nuuiber of £a^liiib miln 

.J _u.- ., mbw utd«m«i» given in )aii- 

1 >bBt dierennce la rKkoolng 



\e hfdnisen i>eroxlde 






iVbT thelEfrhud' uid whldicBD- 
«fnj«Dur DB moved ftbouL I am tbiu Itfl villi 
p huul fT«e to contiol the wktor supply, and 
'e-l Hiucb obliged il but d( " onm " Kill lell me 
cooniuet B iDuU, >impV ud incipeuiive hutd 
■ ttldcJimeot to •. (io. elutio lube cnnnectsdfo 
lerbetd ciiteni) by whieh, wbllit held in the right 
cou]d. ray, nilh the thninb or any of the aoeen, 
or oS the water at pleuuie. Tlie pcitunlion at 

lob* ut any gr*Bt rttenglh.— AaxOLU Wiitcg- 

B.l-TUeB — WTjBt«liou3d he done to ra-ealabllal) 
ifbloe quiuiiu which have been made light by 
uied in wltiav tliem ! The oeineiit bu been 
over Aurfaefl fur Oiling joint!.— Ce.av, 

S.J— Dycinff Purfl.—IiUn deeiFjue of obiainicg 



r.l-HydraiUic tifU. -Will nme reader 
dracrtbe the rcniUTiL-tlon of thoee Email bydraolic 
lich I have aeen uied (or Eettisg hlg gum into 

e.'— Ancient L'ghts.-It i« aesiied that some 
ililinga In the coune ol ei«tiun ihall act eau,>acb 
tie le^al 46^ line of light of the neighbuuring 

.-_:tical. and te 

_- «iItialMt.liigh, _ 

.„ leighbonr'a back vlthln Ktt. ; 

i}a that wall bdng lUt-Ugti.tliaaiqiroiKhmay 

TigLt-ancli triangle 

iAtl» 



lue hypotli, to aabteiLd fnm topcrfvali „_.. 

, the eomplement Iwing 39^* ^ injll# in the aeomid 
ipend. and baee ICft.eaeb, nght^angle tjiangle will 
ifpoth. tn >Dtjten(I from elmer pouit auglca ef UP 

9.]— Beer ia BoratchbiaBhiaff,— What am 
■ a aabuitute for beer in thia prooeaa I Will any- 
niwcr ao wein~W. II. B, 

O-HPlataMaoMne-Sllk riap«.-How are 
M attached to rubber,ai •-■■■'' 



aihing ii 



— W. H. I 



of a 



rdbUcl 



are closed and rigid. I want 1 
thinli. ioiurioaa Io the plun 



I- Medical C. U.- 



t much power then. Thinking il 
iKdTu""^r.iwa J!?"""^ 



ifepaul. hut the 



ro at Daniell, 



ofSmee. Two cella of Full 
mUy. Core Ia No. I S very toft iron wiif 
londaij. Had 1 better go bock to Ute I 

laiaffln. 1 have made a Tery utjafactc 

Mr Hr. Fled. WbUut'i pnllem {but alii 

liawotawltli am ceU of Puller or one 

tqnin* a mter ngnJator to modily the 

my iMondarr doU to work with ae little 

itrieitTaatheollieiaDe.^J. B. A. 

•5.1— Hoanlator tax Shockiar Coll.- Will 

I our leaden Iclndly infonn me liow to make 



:."K.1ia 



lyered for Beeondiiry. 









F6»fS.]-81idB -Valv 
Fima. DewabnrT-"-! 

irmola Tor the proportiana of lap and twd tor allde- 
tlvea. aui^ aa ire netieBaaif forauwprlng qnevtlonaaet 
t the Sdence and Art DefartmeBt. A> an example of 
idi. " The lap no tbe gteamride otaalida nlTglallia., 
iatoatheeihaaittidei(liB.,aodtheleullaliB. TIbA 
ie opening lor eihauat wbleh tb« yalnwUl glTtattha 
>wer pait when thepUton la at the lop of ita ainke." 1 
Doldlike ilwronght out In ariihmetic. alas the formula 

laeBiJ9.1-Cblorid« Battery. -what ia the beit 
irm aCGhaiguig this battery (fur bell work only) I If 
liBd twoHtiofporouapota. one eet being keptaoaliing. 
'bilsttbe other waa in uae, would they become anlH- 

'BiC7n.'—Cap Leathers tor Qarden BngineB, 
mall PlniiBer Ptimiia. Ac— Will any reader 
indly tell m^ the beat way cf making the« ! I have a 
itbe.-Auviaiua. 

[68971,1- An tlmonial Lead.— Will any one of onr 
bemical readen give mean eaey method ol aaeertaining 
le quantity of antunony in an alloy of that metal with 



, .J3.1— Turning Stone —Having a turning I 
^oepiUaJiTwoSf ■•J,"S."or*anyo("outi," kindly 



lulddo! Aboittbe 



ndifthBtoolauaed for tu 
riKOTS,]— Sharp « 



le aame ^rinelple.^' I Bbould hke Io aak aODie of yoUE 
umerous <x>rretpondente to kindly explain tbe amnge- 
lept alluded to. and oblige !— A, Bl-gdbih, IiOeda, 

J&lcn4.1-Pyro-Hydn>aen Li^ht.-In Mr. tliad. 
-'igIl'b '* Laatera M anual " mention » made of the pyro- 
hydtogHi limelight. Will Hr. Chadwlck, or Hi. l^n- 
caiter. pleaae tell nw If thta Itebt ia a auee>« t n, 
lEghC li ptadDMd by a atnam oi hot 
impinging on a piece of Ume, whidi it 
wnee. Alto tell me if eommoD bouae 

instead of hydrogen. If I am not ai _„ . . 

ibould be glad to have a drawing of th* moat approved 

tSStjDT fully aiuwered. It would be an eaay mattnr f< 
Se.— OaiHHO. 
[GWrS-KOTen for UaUeable 



kir and hydroger 






ciipuon 






bnt failal~ A sketch ii neoeaaary.^. H. 
lBSB7e.]— Bleaohing HorMbalr. — I wbl. ._ 

>llow. without deatroying itaelaatlcity 
- 'id hydricDero.il?- —•■-'■'--=•■- 



S".°' !' 



hare tried hydric p 



mical frie 



willm 



, The advloeofo 



te-D. C 



we.l-Stiongtli of Spiing.-Would any of 
w&n mtorm mo what itrength of miing at»l I 



ove equalliog the nun' 



J7]- 



etreugth lor two, four. 
I ydroBen Peroxide.— Will lotne of yo 



fBMn.l-HydrauIlcH.— [1) What 
tiller to be the ri^ht .utt of test to diuj 



other o . . . 

lonntur^cindetoence'iamps^od if™, iM^d^be 
greatly obliged for working deacrtptioii of mode of viod- 
ing a compound armature, with proportions of wire fui 
small maehinb with ma«net ID^in. high, length of pole' 
pieces &4in., core on which to wind wire bl by 4 by fin., 
width lietween eentrea oT corea 3ia.. armatore 6i by Ilin, 
Alto what would be tbe beat way to wind magnet, eetlet, 
Bhont, or compound, for incajidcKKOl lampe f-J, P. M, 
[SMTB.l-Ballw^y Keya.— 1 shall be glad ic 
upon the povilion of railway k< 



t lew particulars upon the prepantlon and proper^ 
[ hydiugen peroxide J The subject la nferred to io 
irrent iatue of the Joar, of the Chem. Boe., a. We, 
•0 hnefiy Io be of much ataiatanoe. The poinla oa 
. I aeeli Inrormatlonare— [1} A practloable mode of 
mtaUly piBpaiiog hydrogen penJBlde I If not too- 
nt in a email laboralory, eay if the barioia 
Hide can be procured ready made, and how the 
igen peroxide it prepared from it '. (!] Clu of hue 



aw, Dryalihedyn, Uandwruf, Caf 



FBOBLSH DCCnT.,XXIII — By B 




N wria 

noncss to coaBEepoiniENTB. 

m BolnUoni Io 870 by J. 



; (Slltiagbaume], J. B. 



Uillar i to Bl» by A. Bchmucl 



or Blaekl, 
r, and D. 



AVSWKRB TO COSOESFOHSEITrg. 



TU COBBBBPOMSSHTa. 
dds of the papa anly, aad put diav- 
InnlW HUutntlDBiaaMpaiataplaaMalpaiwi. 1. pgt 
HUM to qiuriM, and when ananing qnanai pot tfat 
' n aa well u Ifca titln of thi qnoin to wbleb tlM 
nte. ■. HodiaigalB madeloTbiBBdBgle' 
I, OI i^iUm. t, Lwtanor qnwiai aaUng to 



1^^ 



warded, and t 
10 inqintren, 

*(* AttentloB la eapedally dlami to hint Ho. 
apaot devotod b> lettera, querie*. and replioa lb mj 
Ihegem-'- -■ --"■■ '-■ " — 



itlall, ^.. of lettera to hand i^ 
[, Feb. S, and ' ■ ■ ^ 



niide the r 









Canai 



' reader 



[U9ea.:-CieBoent S 



wretched climate, and aUo atatethe 
n tb It haa been leen with the naked 



%• foUowlBC ani 
b) Wedoeaday r 



'.P. HTR*-co««.-CrotalBy Broa.-J.Mickay.-J. Har- 
gte»vet.-C. Niok»lli.-&. W. Healey.— E. W, Bpof. 
lord,— P, A, Eanaom.— T. Maaaa. — H. Lovegrove.— W. 
A 8mith.-J. B, Yongc.-O, B. FisoQ.-F. H. Hmith. 
-M, Taybr.— E. kL Melaon.~U. A. -One id th* 
Trade.-Eothen, —Organic Chaoiirt.— H. U B,— Oorri- 
gpoda.— H. B. T. Slrangwaya,— P, W. Jjrewer.— W. O. 
Fenny.— I. R Clapham. -Fred. Com. -C. B. B.-C. 
Deuulle.— D'Elgo,-H. T. LBwia.-A Fellow of the 
lloial Attronoinical Oaalaty.'-S. Uottoue.- M. Y. C— 
C, £. Htretton. 

LiHuuLa Raaoaa. [So far at we tmditntand youc 
query, we ebould anawei it by Uie quettino. Wby 
atiauld it be!)— A ToDiia Lttiio, [Many leeipea in 
backnnmben-aciuallyoaeoop. »S7. The liquid m 
the Btnwta ia aolntian of almte of mercury, which wiU 
imoU Boythiog to whiob it ia applied.)— Tfi.ii'boi>i<:. 
[TTie "nilc ■ ie a calsolatioo ol the total rwislance 
and tbe quantity of ouneni rtquiied compared with tbe 
kouwn K 1£.F. of aoy given celL Da not uudenUmd 
about the commutalur. Surely il baa that almdy,)— 
V. E. O.TBs. (Yes to both qaeeilona; but il at a 
motnr, how will you drive itIj—QuitLuaivin. |Caa 
only be done by careful meaaorement and frequent 
Uialaaworkmuoeeda.)— Caaaiia B.;iLia. [Frtqoently 
anawertd. The pmpet canent ia that made of iniB 
HUngi, anlphuT. and aal-ammontao ; but it requirta 
aomeaUlltoUMillnauoiiadtDalion, and it would b* 
chcapa to have a new boiln.]— Baaniaia . [Donbtf ul 
Itthsiv an aeveral wotki oa the nibjeet ; butttytha 
liat lonel by Kr, HaatingB, t1, BucklDghain-almW 
Adel^, W,0,}— Baoraia STioaiia, [At no om baa 
made «idia maohiiu, how la ItponlblB loaay whatlt 
will dot We Iwve ti« space for ■■noliont" of that 
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(Kl. ■liitiiM i'^v "ir' ^'^~*^-*^ ^' ^**^ mt^ ctK cl timt Bat mat atBiaat whh it i 



<-■■ will ■lull,' i-,:E.«: «^i~ 

•'•■n-ll'UiiKr'll.^'i, 
Ki. ) •)■■«. ,11 p, 

'■■iM(iifTia«.--r-,- 

fKHnlly 



fl.'S-^J :;£..-c:iibc.u- 







toy-geilB arfr not tooB^nA 
pndi on wbat tber un 

t«dwiA^a. ud BOW otlM-. ... , 

fin: ■ a«Kttotloa of tbc Bob battOT <b p.»).lut 
rjhaac; or. il that it Dot nBldml, > tsU aemmt flu 
b( IM tt at fatflat CMBMUhrMr.'i-SATMTJi. (Yn 

HfttT-toap*. ru Bmt be ued.)— Hinuic. ITIic 
ofUibd gl nmnfUriag (tMl luwbMB traqotnttrfltcs. 

viRttinK^ -riudi ■ cviTtDt it puung. Boanur 
Ktcl nold b( b«tn UuB that BmiioBe£|— T. A. C. 



£-■;. ii Ihe man re;-'-- -- 
1:>.U. roTbdobso 



and Co.'i liil. and ttx: li E lai p s. iaoB. — 

" -- -"lank*. YvO r^ k^ -^j: a mm- 



It, ([joRUH four put*. »hit^ 

■ nwn glut. A Uttltiail)^ 

a fail i a Utt addldon.)— Paoa. (Tlie qnor 






r bf p. 475 a ooiTspoDdait hai putlr 

. and <AlItd diRcc attaiUoo to it. Cau^ 

tlj-, It *U] Dot b? wcmfa while to inairt aaHsnt 

^ II no Botii* i* taVai BOW Jt willta 

n aoothw query )-*'.B, (Weare ai 




n^tic: bat jou muit hart <K''^Wfj£A^ 



(wU;ii 



imbed. Etht mKhaoii: usrct tA banib-jae Fkbi., 
— X. Y Z. (Nq. > Mph'-B r.U ut aai»« i>t«r U« 
ki^kt to br litud ii guMtt "— lar, X-f:. It de- 
jeHtajHthr wnghl of Ita* auaurphnr as! tbcKn^tit 

M I isIiudu o( vali't whii'L It im >op[riR.,— '.'.£''[->(. 

M TOUT uUn.'*.) - II V. i. ''Hi ooinMbu mac- 
-aiii-Tir Uuuv OB p. HIT, VuL XXZVI.,— bAi;»i. 
I>t9W -Ait Eoagnrt air*frij 



r, bat alwaja In o 



It li 



r^r m :>ut ui pilot 

"■"■rrwlU iCi.Tui aS aiAbtol llii » r**! 
mwa. Yuu abunM nand A* papin oa 



K Din>u|:b tlK W.k ' 



rilsu uf Ibc klbd in l^ck 



mil Ai' tiivnt rrpllM ahiat 
\. * .-. iHml» cil (Inlsu «l 1 

nuium. nn wrr tliliilt liM J'la Uf— -». — i— 
•H Uiuml«>Iviip. HI, Nu. tMI.1 JiH»IUn»uvi'. 

wg or uimMh U< liul Ihn pi<loU uf wiraltx in nAi ds- 
-.(WMiM, N.wiM' r<>u ill' ni>l ipw UKto W^ ahuuid 

uMu a iban. oilh a whnil <il tbal nlfht UB, lu nw aa 

iH, aiui > umLmuI malui ■ mOr of tt-.-K J- 
■vv.-Mi,<.> Wv irallixlu iiuttBiiw: tlwdddnalu 
v .'.Bw>a.v. l'knbub«uutillMnl«l«VBab«lDpat 
■ ■ UM.fbinaa' 



, ..wu- .'•« U IwlpMl U> Mun- Uh: k 
Ml. >.-. 4i>HiM Hwllkn •bIumiI la an) 
■Mh « ^Mi, w talM mMillwial I'lim 
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ti niuniniHl, yau 



s ..• JiiluwH* ■("■Hi II-* xw^' 
. ...n *i» \MiJkm l«ubi<r, wtHi will 



" „,,(«.» awl irlirfloiia 
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. . _ -_ in chemiittT. «• bflUm 

v'hr DDt viite to iTii aaiKlaij ) — Dwald H- Wa i 

IJiiar ii a palaiiMnpe oa p. 179, Vol. XXVL, and 

aooe aitida on i: in Vol. XXXL pp. BW. BSl. Abo 

ithtrpUcn in back lolmiKa. t. Tta; lennL! 
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g <vi deal aboat lU tbDogb p«tapa not a 
artiElH. VTe an buond u cater for thr 
iiober. anil ■ ipecia] mbjoct Uto that taitonata 



book Moed bf Cmbr 

*t Btder aobifcla tlkal -,. 

bou^J-loiaiFUUB^ (Yta^ 



aadCa. Aaanle, 
bimidin dinptaM- 

bTiToanufht 

to adTlKba- 

. .... rcOseCai. Cannot yOB manay 

ihanta tiial of both, and BHvhld roa Hkebaatt 
I U th* almacpban, ^astr <rf laod work caa hadco* 
, London. Von voBld fate maoh inlocnadon fnm a 
EnuBlotbadiuunban.J— Adri*. 1" Wnall dnaat " 
all that VM aastlooad. Tlie dns«Ht win (eU tob 
■a pan* qnantib'. It ««• lliiH od p. tU, laat 



.^. ,_iikinood BtaiB,nadeb7bo<Uac 

lad of I(i«iraod for abovt to hour la tbna qoana 

iUt Tlmadd anoonsasfMlloftaitar "*— 

coad hot. and pot In UwgnlnlBe 

and a atniH aolBtloa of Knen top 

itthamoCviU 

Tllnla 



viihal 

— (i. K. (.Aaa*':. lion uognen mamm i 

of cippn, tlKHlacal whldi ii anobiWd with 

anduJ^ tbediacubennatah%hM«dlni 
—A. H.BuBuiui. [Yea, as It li lail; bat 
ia btbivn .rf it.j — HcAaTurift. fTbs eoTla 
nuf ht wirea : 

think not. A df i 



thiihall.;-J.n. (Wc i 
miut huT* an ei«ine t 

■k> ago. i. 'Wt'donot utdentaud the 

I.)— M.BtLUJM. 

,....., , ,_In»eapoli«hin« 

liiH),-»Ti-i.aM. (Heetheaitklea now apocBiias and 
Lack DBBibna. It te impoanbis to iaaatall Uwqaenee 
ab«M dnamoa, or the iqilka that ml^t ba nseind 
ia annm.j— Jtui.-iJ>ia. [See predona aafwar.]— Im- 



Ir^iki. 3. AdvirrtiiH them. Dcaleci liave to keep 
tbmi a limi! time, no Ihe^ eannot aSord to gl»e much.) 
..E.B.I', t** pp. 1(4 aodSra. pwaentiolmne. U 
tLi- Inrmti'in u ii-rfeded.it ii better to amd In eom' 
plM«ap«nai:atiuniatOBoe.}-HA»vAjiBHnI, (Kearl] 
Rrrrr KiBUiniar ctntolD* •afflaent. Then are tet] 
fBwruIiB. a. ItdapeodaooUrelroolheiUa.)— DouoH 
( Anr "nn- builder will rtve r™ f" nqnlna islomU' 
uiia. Vitu dii nut lar what liie Tou oeedi butaii 
■wide, T«u can reckon that a good elghl-bnihel oven 
wlUcaat^'iut C3i.)— Orm*. (Hothioc tarrnuKl In 
tdiu device; Mit it doc* not follow, becanae it — "- 
ivn, that It wnuld aoawar Inall ctoHimataiiMa.)— J 
■ laKBAK. (loaDTe.ia*. ItiipnlTHBattertel 
iHHirt' X taaButbe "puniahed," bBtnuBiHniehlm 
iiailrw"»r It ruur Btonhalda|oo£l-B.D. [The 
talli'-r niuat admlnlitar i Le had batter euplor a aolicl- 
■ - - alaolutelr OMtMary.J-LiOAL 
irhuiithe oestof klal Thalli 
' " war of a good maw other 
rWi. We '— " — > 



itwrlljr. Who u 

_ cannottellyoa.) 

I^MuJiiillon of Irttn* aent to Dtha 

■■ Swlri-l,l-H. A- «. (PeitrandCo., 

WK \milfn they aend •aaipla of the 

■hillin*.)— A Pit L.i.. I"-' 

•• - had better gtt 






iMinwh ^r 
ttiil1<"rB V 

Hl^uinthiiii 'il'-uuc-'', Htliv. Ydd had beti 
HI "Jli.- aiKl * ..k hurt. BBil thenaeleet the .— --- , - 
liki' lavt An 111 boika, mad lu Loekwood and Co.. t 
l-Ull-ui-l..* IC4ll-i'«urt,_(iaa catalogue, atoting whs 
iIiA.uvbiill/ inBUjv'»«pecttheprot«tii._ 
ml l.iw'j A I'liva iHviyToa. |There ia 
iIiiIt iiIii- war Ui" iiu" ruu mentiim, and a patent ia 
ilMr.p (inw , Ut lUKiMiu attiiiBpti Ib the mae im>- 
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■ppa'a OoooB- — OBaTSVCi. an CtetOKoa-'lI 
Lth4%(k kaowuJci a« Ike aasa) kwtwHBM*' 



[Aa oT Ida <iai inpatlM 
(raTlfcj<MrWiaHi«m 



CndaElir biilila*BBlil mtrrmt ^mmB w nrfU f rnr wa* ? ? 
iodlHua. BaaiiWaofiwIitS - ■^■. - - — .-- --— '- 
ntij H atlact va«TT« tkd* M » yt f»^t. Jj Jg 




OUB. EXCHAHQB COLUKI. 

V,' aar^* Ar IParilMji Jnrt^*H.>hr«a*MH«a* 

Fat«au for InweatlcMia.— WAatat^ Ape^ 

Oalvaniaed Clotban Wrlnc*'. b«at in^g^ 

aewlOE Huttina. C. Bova, fat l aagtag ii* 

LattkB.Ut.aiB.. atisDs p)Bscda«pbBd,withli«' 
f\i,v ind iBdu . achufF nlif « l&>lnai iMa. t**- 

Frstuw and XiKthe eooiblBBd. coat U k. ^ 

Frstaaw. coat, with box, Ua. M.. ivr Uta>"f 
fc. M . 'I^'^'*'*' *" ••*■ A»T «* a6M» la aifC*--* 

About SO lla«ic lantern Si aiUa Vitw*,*'. 

lriil>i'>-Kmt.Ulut„a. '" "~ "*' 

"BlAdkie'B Oomprabanafwa AUai Ml 



Dicn-iiil, b,ltari»tliiizM.i, U-wir^^''" 



IdoI Clkeat, equal t 



■' DeaiirnB tor Oottaai 



iritnt.SHlMC*.'*' •»••■*••*• "^ a«^-*~ 



BWUSB imOHAino iSD WOBID Og BCmKOB! Kn. m. 
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. IS, i^ei. 



tbrangli KiM ntebnQo. Whan Um hat 
apiJied to the bottom of ». TmOer or cither tm 
oaQtainiiig int«r, the fizat affect ia to eipud t 
" reit Imr of wmtar to the firs. Thefin 
□Q of Iti hMt, lukM this layer of vtf 
t^scifloaUj lighter than the oolder into via 
nav be b^ the iodee, and eapeoiall; that abon 
and thete laroa hriag li^itar than the m 
abore, it allowi Um colder mtor to i^rm 
when the hot wat«r natnraUjr rtaes, or Im 
npoQ the ninlTJilfw of the ooUar or dmav «it 
which niRoand* the hot; tbsi thecoklirt 
from tbore, by naaoB of ita extra deoaitT, ^ 
iaXdjaakato the bottom of the bmlor, *k«i 
" - ' ■ • d >nm lighter a it 

Cre^ la Jen of U*b 




BRICK irofli" 



* jifn M Vy the t«f el the hot water 1 
Im»^ it iatc a^tofttrmtrottUtai 
Va, SB lUa eaee. it vil be laqwaMtle for 

«( ^*>« t^j be drnra off bf the inlet pipe- 



, nam. Itoftia. BatletHiwbe 
« £ Bttt, iLt t;ic<>a> ««(fc> excsedia^j w^ 
aM lAqt >Bj U fitted whn Dcada dnrc. J J 
> liM «arfr-v9 p(f>« fanm dM hot-waler tank, 
•itiyk. Mas^-rjntoraMdfKirwxrdta AIB PIPEaad 
'-^ Z ■ \wrt* 'if kU Maui and aOovi the a 
1»* inn ^« iu«-«iAer taak vhto it it being 
^ !^ vjiji *«>,«r. It «t»vld t* prnptrtg fttteUd 
.''•• /-t*" J *> i/X Hk* tbia itjle of drawing 
->? 4m wKl^ li-j«i -i* uek, Urt prefw to Si the 
imV'Ve yi)* fc-^ Sib. to «(n. -fcrwn the tank, 
tr «rt>wi B- -iiA KfMi^ ]i)u* li, w tLif prtrreota 
-.t»- aa i«?rt,f ftn,»i. c/rwn witii tbfc watiir when 

H'/: ■ttV.TK'fc if lbi> yiy.,\miuiaA oS the 

''^'-'*'a«f-i'>wiC ail I*y^t and wbitb I dbject to 

t^'-'.^jL y, iU i^A-vwiei fitting each m i« "ione 



bj plnmben, Ac., geaerallf, and whidi I will 
■mniBB that -jva are, in jvactice, tolerably well 
acqiMJiil«d inth ; bat, if I wen to aik yon the 
naaoa lAy ancli appantm worka, the chanoea 
an that I ihonld reoeive an immtiirfactMy 
anaws ; and to enable yon to thorooghly onder- 
itand tliii clam of work, so ■■ to be able to £t up 
woika of erery dam, it will be imporatiie that 
yoa dioald thoronghly master the pcindplei 
wliieh gorem thii important branch of your 
work, to that yon may not be, aa many of oar 
lTW't'"g foremea of plumbers are, dmply obliged 
to coma and ee«k informatioa which, I aay, eTcnr 
approttice boy ihoold be able to give before he u 
out of hii time. I may alao itate that I have, by 
the plombiiiK craft, been a«ked to thoroughly 
explain the th«oiT of hot water work, together 
with the pmcticaf part, not onlyeoitable for the 
apprentice boy, but also for the foreman and 

The Theory of the Oiranlation of Hot Water 

Tbronrh Plpea, ftc. 

It will be aeen that heat is diffneed through 

watfiT ID n T«ry diSeient manner to what it iaj 



bottom of the boiler to the higb^ nut af Oe 
drcolating tank, which, heat; ir tfapipa uid 
tank* be not too laxg^e, ia fiMh ^ gndULUT 
diffu«ed through the whole rf&e wdv wiUun 
•ach pipe* and tanks. 

For an illustratioiL of thi> bonfital tjFVtam, I 
will ask yoa to take an tndiiMrT tia can, v, 
better, an oil flask or othor bottle, aai nearirill 
it with clean water, into whifh pat tut an 
or othar li^t labetsiaoa vdudk will not alkgBla. 
float; thsa pnt it ar«r an ordimiT gisbonM 
lamp, oandia, or other Oik eo that yoa ^j ta 
able to watch the action of ^ walar. Ton viU 
see that from the firat i 



laBCfi, 



Muepaa, but oat on Oe^T. ■ 
as notionoptha watac w»,lat the *eft 1« 
jnst dip an lach er two nto ^ water. Ne«i> 
Che sypbeo qmUfuMt «f waCtt-, and pat te tM 
' 'his water, aa ahovn. Set thepiil •« 
yon win aoott flad that thai^bM«3 



will De m moncn, nam^ vpwar 

heated part, and, aa ahown 1^ ti 

YSa. 417, and downwarda at toe cohmt mam, 

EFG. Place the candle on the o(ha'sid*,Ml 

the action win be laTecaed. Flaee the ~"ft '» 

the ceatn of the e^aaa, aad the imwaid aAi 

will be in the ontra. Bannp got ae far, loi 

try this eipariaaant witti abMit idaMuhoLM 

at Q P W fi. Fir. »S, irfUoh mafbTi^rtaB 

OTdinarr glaH t«b^ inacnnUe at mt 

)UBta.^io wiU alao hana it for no, « ;« 

do it yoondf, tij "-"-g it red hot cn«t * 

or, if yov oaimot got thia, procore a ^ « 



stablishingflkefMt that Ow hot water win tniid 
(A <• « 
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PATTEEK HAKISB-Xa. 
Fluted aad OzaKmeatKl ColtunDB. 

THESE, ut first aight, would appear to present 
inautiprnble diffieultios in the way of 
maitlding. Looking at an UTchitect'i drawing, 
wliiiji somehow always docs look more elaborate 
imd Einigmatical than the actual Ihiug it repre- 
aenta, we wonder how auch a complioated mass 
ot onuunental work isto be got ontol the mould. 
The pattern can be made like the drawing ; but 
how to reproduce it in the casting is tho difficulty. 
Drawback! would pechapB appear feasible on first 
thoughts ; but a little consideration usuallj re- 
veals practical difficulties in the way of their 
adoption, and in most cases we are reduced to the 
method of loose pieces, as boJng, dd the whole, 
the leMt troublesome. 

Wo take then a flutod columa like that shown 
is sketch, Fig. 127. Beta we Lave a iquore base 




with mouldings, above that a fluted portii 
monlding again ; after that a long fluted thaft, 
(ormoanted by an omamental capital. It will 
be obMrved that the column in this case variea 
Tery much in diameter, being about twice u 
large in the lower portion aa in the npper. The 
flrst thing necessary will be to strike out the 
column to full size, Srst in longitudinal ont- 
line, indicating the thiclmtss of melal by dotted 
lines, and then in cross sections, Fig. 127,atAA, 
B B, C, to show the flutes. To make the 
pattern, we want asteady foundation — net the 
actual pattern, but that on which the pattern is 
to be built. Upon this base the fluted portion 
will be laid in strips, which strips will be drawn 
in tucceasioQ from the sand, alter the base is 
withdrawn. A glance at the section. Fig. 138, 
will make my meaning clear. SiTide the circle 
into such a number ot parts that the flutes will 
draw readily from the sand ; thus, a strip so wide 
as that shown in Fig. 129, could not posmhly be 
djaim away without tearing down the sand at 
a d. Let the edges, then, of the extreme flntingi 
be plenty tree enough, and do not, for the sake 
of miniwii^ng the number of joints, make the 
^eces w wide that oppodle fluted edges will be 
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not be 1ms than six in any circle : eight are | We will bkvt eight ii 
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-^•n- III Mr. Criiii'i Wliwtici. Tl^ ~^ 
•h'-wi v.rcn .'flJO objects, bc=i 
...m wfr.Ti thft (pixer, with ia si 

.'■ .r «pwu; work t«ik raid 
Vivrr ■.( Dii.riiiK mtu ilmot 
tttKUhiiuf .,!.[ u. unoipected 
• tl. r'>r <!samuiiiig the thn«t 

*°rR jHtrimeuti ipecinllj (i*v 

v^'Ulu miciMCbpc, CMTjing in cr^ p", T '>-' - 

iml . "jild wktec coil to luep ih« Uas oai ctiiii 

aepwBd down the thri«tmtjnk;.g.-^, - 

'■bo pragnM ot inch iligeua u azo 

itonaob conU be wmtctied. lb. Crs; 

TauL amon^ the momberi for ooe ■■ 

fvaiiow the uppazatiu in order 'fc-' ^ 

>t Che (foeab might lurTey hii '"t-r 

-laottu-r microBcopa cloaped tba *■ — t' Kexc* 

^i^tidj-. w uat the dreulatioa of Iht iLxii o-jb? m 

leen .n ii,; ■jigm. j.'or oonntiBr ifae tut^e^ 

aumiier rf Mirpaicki ia the blood <)itt*b™iiT'fci: 

UBeaoni, tLkib v:u rcadT all the apfAi 

^chuia 'I o^hmig — Ctl, gu, uvi 

"nnyn a, reihimon. coib-lfju! — '' ~' ' 

.■jopy. loiind duoB k pk.-^. 

UMiid^z Jam, FniAed Argui, odoid i^ iriL 

^ ~je», -"'j"' dt himself i tube to each cot t>i 
.. ^Ui> Qftd Ami ciwii iLOt ga^a OD emptj ftt^lv^. A 
jBOij MuauniDg ■ pal y);lot auembUg* of c 
iCupKJU Jtunninj ttM uf tbf ---'-- 



Ji Luiwut lu th» quuitiou : Neod tJw worker ci 
iiB Jiuavwi'W d»)iiur becauM he anuot Cjinmad 
ul -iiu wwu^ >>f iupiuuit)' t Mr. Criip replied br 
^•«iUK'i(>4Na<tUbiuiwuliir ■nioKiwy>pt, oortiitf; tb«','>. 



VltM MBIiUVtUI^ 



l.v.uwa: llutfini 



. — 1 it liu, and that uuin* 
«« V« •viiui luatMia) uf biithiw mttaellTa iodu 
iMu likWh on VHuiuil hiiiHi 111 mt niurji b<jond rjur 
tHvui )v«iu ft HuUili|| f jdiLla tlu uiiVMi. but 
V .wiHi 'uMiHKtui lliiatlly liu Inmi pronouiwui 

Ml.- .'• nli^ti aiinli.'ii |.. l..i.lil'iraiiyail*Ui(cL- 
..^A...< -Iw mil uia<i>|>.<. tiul, iiiuiii Dih Inu it ibaj> Im 
.. .. '.»; Ul I'loii'n ii.llH^lii.ii nli'iwii what La* 
H^ ,'U.- .i.,l II l-'iiiK itiiiK, r r tlin |i'tit':nlj',n ',f 
•1^ b-Hi-iwuii li tliiw NBrii* UiH invHutui '.I the 
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BCHNimC NEWS. 

'^I a^Ail -J i=.-y^cii of IT. John Hotton 
E^-^rinu ProleSHr ol M^diijne 
izi J-.^A^T ii £ii£b-jt^ rnir^rotj-. Tie 
if>.ik»:.i. *=.: «u 1 aifmb^r ot m^nr Ifomfri 
Kr.uiiX:!!*. *^ \':ts Is I?0S. and v3« tor a few 

^Vii. r..Tl^ir Biioar, TO recmtlv api»intod M 
ili .ii;i :i B;-.icj at Oxford. 

~^i L-.Wa if il» laDounced of Prof. Arnold 
EiEir- 'Jt^tK, th« diitinguuli^d gtograpbM'. 
v^: wu ^iini at Ntnchitel in September. 1SD7. 
■•:;t:: via i K^ulenl-fricmd of Ag^snz, aod aft«r 
~ aj"!:; zliuer aa.d other tormatioiu in the Alpi 
■£v^^ vr&n dimu^ hi« suDmET eicnniuiu, 
^^IcnUri tj thf United States, and setlledat 
i.'-.tii^. Maw. Guyot waa empIoTed u a 
— rrr i^ the aonnal Bchoola br th^ Masaachn- 
tiiunl of E4iic«tioii, and br the Smith- 
i':iii^ Icjnirjtiriii OS oTganiaeT of the arnem of 
TT.i'.'T.T '.i-^rAL obstrvatioiu. In lS5i h^ wa» 
ill:-^\ii Profesaor of Phriical G^ogiaphv in 
".ii •.--j.li-g^ of New Jersey, at Princeton, wKich 
yx L? retaisod until hii death. PerhiiM hii 
=Ljil ixjnrlant «<<rk was the ini-eatigatioD of 
•±.'. «:r>fi: t^jolien of the CvOtnl Alpl in 
Sw-.-.2^1and a=d Italy, which he traced orer a 
Ita I'jBg and 200 miles wide. 
''. hkT> :.^ acknowlfd^ the receipt of the 
( ~.jci-^ " .\niiaair^ de rObeerratoire Eoral de 
hm^/J.^" wbi'.hin iu bltt rear i> hOl of inU-r- 
^ir^f i>yp^n OE astronomical suLjecta, relieved 
; by t^dabk p*fr:tt<,n, fw inrtanoe, the "Most 
j .Vi^'ioit Towiuc! Europe," by J. C. Houean, the 
-' liAizi i= H^lKi-im," bv A. Lantaitei, and the 
" Tid^ on Ih^Coute of Beldam." There area 
."^.r .'( litho^iphed plat«a to illustrate p>pen 
.1. ihi Tmuit of Venus, ai seen froia Tem and 

V.' : b-ive lb: abstract of the Proceeding! at 
Hii fj'irth m^rtin^ for the aeodon of the 
Lirer^jol .iMr'jnoinical Soi^etr, which, amongst 
'.:h.^ maiUin of interest, contauu a lithographed 
j.'^'.r: -A Fracaftonus nnd the neighbourbood by 
V.i. \K . tin-iiii'.n, director of the Lunar section. 

I'r.(«. Ant/ia de Barj-, Ucgenbaner, L. Kro- 
Ee't^r, Vini'jw, and Wiedemami have been 
';!e.t';'J foreign mtmbtrs of the ICoyal -SocietT. 

Mr. T. Bollon, of Xewhall -street, Binningham, 
has isAtuid his tenth '■poitfolia" ofdiHwingtot 
[iu< rjiiMpii. aniinala, and Calll attention to the 
ia« that Iwi of the mhjecti) were new to Bcienee 
wLer. h'. Sm Mnt thtiu out. Thcsi.- are Chilo- 
ti.'i:^t .^piralia and Aaiilanchna Ebbesbomii, the 
Utl<;i hiiviue Ijf.n disctivtred by Mrs. Tuppec 
'^Wiy at HaMtiiiiay Lut Augunt. Ifuphidiphxj's 
'Nelp>i.)i U all/' believed to be a new find, and 
JUiui'linium njiutum has not buen previously 

TL'; dift»ti:Ui.c V-tween lard and fat described 
a.t lall'/w ii now scttlud in the United States by 
till; ii.i'.iiMK/jiiiij teil diftcovercd or utilised by Dr. 
W. T. IleUwM, '>f l.'hi(»go. EiBminud as an 
i;i|Krt witnuw iu u trial in connection with lord 
aiJ ulifntiiinH, he imid that pure lard crj'stals are 
thin rh'imlHiiial plati,.)!, while those of pure tallow 
tiavN < iirvi:'! fiinn wimmrhat likci the italic 
UtU:, J. 

'lu'i L'nili.sl HtatQK Iliireuu of Weights Knd 
Mi..a*ur'i>i ■ymhlruct'id f'lr the American ttociety 
ol .Mi';riii"jpitlHiiiitan(lard miiromoter of platino- 
inilKiiii I'Vi-'ilij. I'mf. W. A. IlogcTstutedthii 
" niuiil/ird " 'liiiiiiK leven months, and it is now 
k.plby Iheniniolj-, who alluw it to be used for 
loiiijiiriuif 'illii.r mii.roriielers on pajinent of a 

Niji p piiiiiii|miid<3it "Unvunihiru Bqujrc," in 

«i'ii<iiiii{ UK <i vir) lini' WLiiiplij of the dried leavts 

>,l Ctnu-iiuiH'l-iA J'nu/miu (blhi p, 22 ante, and p. 

.".I'J, l.nl vr.lnini,), MiyB that hii tinds the tra made 

ti'iiii tli'Tiii ill tlio iifliuJ wny haH "much the 

th villi 'il onliiiiiry fp^uiii tin ; rerluinly less gooJ 

111 III till; li-.iil, liiil fully uiiuil til much that ia 

noli) iiii'li-r Unit Tln^l'^ 1 1 uuo nuuuicd (but I may 

I." wr'iii'.. 'I" I'l flii"/ to inijiartn peculiar ezbilara- 

I i.i.Ji,, (..r^.." Wiii«nt;orTobotate''DBTOn- 

(.(hiilliiviiur, which is certainly 

' . : ,1 .,t Tiiiii'h uf Ihr coloured stuff 

, . . ' . (nil. h/LiiipliiH '<{ whiih cost 4s. 

„ |,i,i,,..| I. ■ 'il. ; '!,■ . I^i.l i-jn the 



Tap«n f> &pifw. u: 
wher? it ;an have the prri:«cticn ct a wa;_ 

M. Wr^llpTwad Las. i: is r-vpoWti. ini-fcC 
ii. pn>iudi,g bc'Ui li an id and Koi -^zj?^ : 
coii*:derat;tq-::inlilT. Tbcliicidfio^i: -Iv '. 
aci fc-nos ir.M- crystals. Its cxiscal l^^njiCTiK 
it » pressure 1 '■ " ' ' 

iiuiy Ian vtar. whi;b iorrL-tui tne I3b;*r: il .■ 
{•per by bir E. Oweo, read belctf* the Ictl. 
Society, have ctvcs rise xo & lively ^iacBwc ^ 
certain tdenCific dnle*. ."^ir B. ■>ws='t rljr, 
are ntpported by evideiici: ot the doae kmwusic 
of the hmnan racaina wiib palpohllii: :1;k3 
found in the neif hbourfaod : bm .lith:; c£±:- 
rities are inclic^ to the belief tia: lie Vx* 
belong M a ceojaiic period- Fritrtit? eiiar,. 
tions trt being made in tLe ced^bC'^r^jc^. izi 
it is possible that more lig^ may- be thr-j^z. -^c: 
the qotstion. 



In 1 



to the Aaa=v 



LETTERS TO THB EDnOK 




A CO]aCBKI>Aai.S IKMAMOMM- 

ABKAOE OBSBBTATOBT^-Ajr 

AUTBOB WHO X>tl> WSOVB WHSV 

HB DID WJUTB (OM AKIDBOXICAI. 

8UBJB0TB)— SlTHajSEOB TBX CLOV 

■ TOHB OIBOXA -~ Z.inUX CTCIXA, 

ftc.—KXABITBRHBVT OV TES POWBB 

OX- A TBI.KBCOPB — VAXXD-BTX OV- 

BBBTATIOB8 OF TKS HBAVXn- 

IiBQAXi-TBB CBXaCKMT KOOK. 

[23331.]— I EzsUiat it is stetsd n Oe mw^dM 

that '-the InlenutiaaBl TiwlflBti Ice Tiiam iinf 

and Feifccting Weigbu a^ Mmiiiiss wiD tan 

•end five sdenfafl e ^y tl switai, dabeiBtdyaqnirfed. 

"--"J-^--* -»''^- ^ ,- ' --,-- i-n-.. 

unoover and e^uniae *t»* ^^Km^AmH^^m «! it, ^utrf 
the Sphinx, with a view to MCtle finaUj- diflOaM 
between reports ol ^ulicr iilia ins and pHtiB- 
larly to soMly matsrial tar ii iiihisn'iis Oe attk- 
lished weights and m w sHt ea acantf tte pcfn* 
of the metric sntena." B^od tba tad Oat Oc 
Institnta is ao Amsriean it nr, «- " - — - •-- 
iU head-qnuten in Os ITailid 
nothing about it, and ifcall ba g 

any of mv bcothtj eon t^wn de B a. ^ 

of the Atlantic, something aa to tbe amonjit at it- 
feien« to be pud to tu decisians. SbonU i 
turn out that they cany w«i^t and antbzit*. 
I can haidJy laacr a Bkoiv mlim riling c OD- 
poTtant work than that wiod th* InilitDn 
imposnl upoB jtsdf. To get. < 
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Madfui ipactroicopa, irbicb does not aemi to b&ve 
tno letB ID Uwtpoution bf oUmt obaemrs. 

Tie night of Feb. 2 nu a e°°^ inituioe of the 
HgbtiiMa of Digbti to vluch I drew kttentioti on 
p. 333. Tliough the eTrning, irbila the emoeut 
noon mi up and aftai ibe Mt, it «u u datk u 
•ml, but when I want out to the obnmtorj 
again it Ih. tharewua gnat cantiut. Enir- 
thing in the obaanatorr na quite plainlj to be 
■ecu, end I conld oomtottibl; move about and gat 
HriDgi ; in fact, I oonld almoet have written m; 
notea, for tiie book waa plain, though I conld not 
have aeen the psnoil marki. Out (tf doora, build- 
owB, tre«, plauti, and the gntTel walha, both near 
■h) at a diitaoce wen quite diatinet. But the 
definite tot ot Oie anoanl of light ii that at ten 
■iwrte* (o two, atandiog np at tM open ahutter. I 
eoald ned the time by mj wmteh. It haa a white 
taoe, and ia llin. In diameter. The onl; guide I 
bed to the lime waa that I knew it waa aome time 
~ H half-pwrt one. The light waa coloniko, and 
«aj like the flnt beginning of dawn on a Ane 
night. T^akr looked whiter than nmal, 
_) waano pereeptible miat. Theitanwtre 
MlUant, and faint onta ware well aeen in nambera, 
tboa^ue akj waa not ai crowded with them aa 
•onAmei. The definition of Jupiter and llan waa 
Mod, and Ihay wen Tei; tsilliant. The liabbua 
tuted at leaat until 3 a.m., then I cune &i, and 
wHm I want ont again tor hutber oonet-aeaking, 
at 6a.m., it waa m dark aa naoal. The ni^waa 
dn and calm, withont a olond. "nia tbennemeter 
went down to 28° at Ih., and atiU ftnlher to 26° at 
Bh. Mm. It waa the flnt fiDatwehaTabadtor 
•one time, and we haTe not had anothv nnea. 
ne light ot the dawn at 6h. 30in. aaemed to me 
aqainJent to the amount of the other light. It 
waa the flnt night clear thronghont that «a have 



STAB XAONITUPEB. 

ri33S3.] -In hia ralimatw of the btiahtneu ot 

Mna Proa-Brooka (lattn 22313). Mr. Hciuinibt 



M from those ghrsn by Heie. Thi 

foUowing magnitudea, found by Profeaaor Pritohud 
witt tht "wedge" photomslar, will show that 
Kt. Hrannaj'a edunalea ot ralatirc brightncei 
Vem quite coirert :— 

I Pegaii 2A7 Hell 3- J. 

a Audromede ZOS Heia 2. 

Thave compared the magnitndee giTon by Mr. 
^lomill (letter 22313) with PrOhmix FritohardV 
MMdiL and Bnd a generally f^aeeoidanoa. The 
followmg are the moat remarkaUe dlecnpanciea - 
neoUeotug that Profevor Pritdiard'a rtandard ia 
fttaria » 3-06,and Ur. GemmiU'i Polaiia = i'S:- 

1 I 

■ a Ophinehi 2'0 2-23 3m. Snfl, 3m. Houzsau. 
r Oygni «-0 4 £> 

(Orabal «-2 4'3 
■ Oephei 4'3 4 61 

With reftienee to the magaitndee he quotw 
tNBa Heia and Aigelauiler, 1 find the following 




THB FBOITT BLIDB I^THB. 

[23330.]— Mb. BKas'a (latemanta aato the adian 
[the front altds ua mnt nJuable, ooming from 
de of aueh eipeiience. One hundred yean' 
'ear, I think, ought to eatisty moat of oi. So we 
may regard the qneetion of abiding a,eoniaoy ai 
settled. 

We may ptai by the objectioD of general appear- 
.ince, aa hardly worthy of being aet againat oouTeni- 
moil. The V alot beiDg a reoeptade tea ahipi and 
(uminga, and alao being oily, aa the Britannia Co., 
in a prirate letter to me on the aubject have 
pointed out, ta a thing to be conaidered. Their 



> OiRni I'T 1-36 Thii in GemmiU'a ecale 
'" would be 1-SO. 

Oaator IT 1-4B 

fHennilia 2'3 2-67 Soipected lariable. 
Laonia 3'0 3-39 
V ITrMe Uaj 33 3'60 

k Orvmia 3-3 362 Soapected Tariable, Uould. 
X' Orionia 4-7 b- 10 6t m niirrimiulgruiif. 

I afcauld add that Prof. Prilduud'e rsaults'are 
" laiiillial maiiiiiliiili II " ' 

WhFeb. J. B. Oora. 



OOOULT&TION OF VBNUS. 
[23334.1— Vdtob will be ooculled by the Moon ou 
lnVmili inat. Aa the pheuomenou will be naibL' 
m (be whole ot Europe, the annexed chut, takeii 
boB rAMlrotiamit will, nerhape, intereit our 
aatiunomieal leaden. It haa been worked out 
paphioallybr Ut. E. Blot, of Clennont (Oiae). 
and ahowa by aimple ioipection in what placc-j 
the phrnomeuoD will be Tialble. At Farii th: 
ooonltation will la>tfrom about 3h. 13m. to aboi.' 
4h. 33m. p.m. The phenomenon will eaaily h- 
jMa with s telBKOpe. The planet will diaap|ieai 




a rough ealonlstion be made lor at C 

he ahowed to be atronjcar and ililw Ita 

the ordinary double bed, enppoeuig tbamBevti^ 

of metal to be in both bade. 

^lacalonlationfotthabrMkiiiawairittilaUi 

4]m. gapby6iiii. wida,iB5X'10: fWwXtc 

IB wtdAt biei^g etnla to Sl-ST: «Ui h 

a reaiatance in tho two caaea woold be MS mt 

^■18, thoi giTingon the two ooanta a gain d ana 

than SO p.o. in laTOur ot th« aiDgla flug*^ 

IdoD't think my Dloatration iiaailaeij m^ — 

m. Urn mandrel head, after Uajcr A'ijhi^ 

..ooldbecaataolidwitbthabad. TbeMftfeM 

by hia method. Several ataya would m ^ilit 

back, and thia bed oould T^ry eaaOy ba aal* wA 

^^braoketforreat, whudi I haTaca^Aona 
part, oould be mada to alldavaatieallyoattBHMa 
eitharby aomr or band, and wooU be Mm' 
wbenatimerhaEgbtbytwobolta. lUtwodJli 
oouTealntnir laanj pnrpoaca. nerMt writaho 
be made to dlda fOnrard cm to to* of bad, km* 
Vilotioa top of bracket, and be Ud lye bolt a 



Vedgea 

I do not know whether tfaam madBMlioai of 
Uajor ArmatRmg'a deaisn aw aiiMed bv hia 

Eitent; but ai the Bribumii Oa. MN^IbAaR, 
truated with the carTjinc art «i hm ««aiMe 
de«gn, they oonld easily aiiaiMl wl& 1^ uwot 
theadoptios of any portion. Stm*! iika,it«eH 
itiatoCokheeterthatamatvanBMtlookiK aif 



I 01 with lut opimoaa «■< ingiHlicaB, ft* I 
lot but think the man whodSiadhBgH- 
ition UUie ia, after "J. K. P^' (heeMwK 



leitHe in reaouroea aaltebla to ai 

Wewill,howaTar,anx{ouBljloakte A* •«■■■•( 
attaebmentreferred tobTlCr. Bear, wad rtiAM 
Ihioka wiU be mtwh better than OMbmt diti hAi 
for moM amataura. Bat if I nn^ntaad Urn 
rightly, the whole aaddla with dida rot al^M 
hmgee orer to the back, ao that poppet haalB ti 
nnahimed twine for eadk time joa oae &• kMl 
reat. But Iiupooea the eoatot theanang^agatvil 
be much mush laii than a regular esw wtt 
aaddleand act of ehanga wbeela; ud witt noi 
a one that meana the putting a a^-act^ «i* 
cnlterwithia hia reach. VxmdJt. Oarn. 

KIOSOSOOPIO TBST OBJXOXS. 

334.]— " Mom*™ 
endently miiunderri 



snggeetion (a planed alip to lie ou thd V when 
■era w- cutting) would to a certain extent preserv'i 
from dirt, but only while accew-cutting or alidin); 
waa notbeing done. 

T hare thought a i^od deal orer the matter, aoi i 
in the aectiou of bed whiiji I aand. this objection L~ 
in a great meaaure got over, and the conitmctioiL 
ot the bed much aimplifled : while then are aetenl 
other aclvantaitGi (^iued, without (as fur aa I aee at 
proaent) any aerinua diaajlrantagea. 

It will be gepu that what I aurg-at i> a madiHca- 
tion ot the T form of bed, which Uajor Armatroni; 
propoaed sa suitable tor hti oombioetion lathe, anil 



itruotnre." I waa not allndni|t to tha niliaal- 
true atructure, but WM ipeaUMOBly of the Bad> 
that ware under diaeuaeion, wi£ irtiicb we aiail 
acanainted, andwhoaediSraotioa^Moteof IbaU 
ordw are taken dp by eren nodarate a p ee tui aa. I 
■tai adhera to my atatemant about Oa S. mmf 
Tlie marking! oamjbaat ■iiiiiWii n ii m a a lB d tnw 
Teraely 65,100, aea kngUnUnanT AS,000 to tt 
■" dilErartian UHMtia «i the ti^a^ 
narUnp wodld maha ma^mawa^ 



theea marUngi 

t TO- and «)• M 

ireTy. A ,Vth, _N.A._j_l-« 



:<y and 90* irftt Oa dknbfafaiaB rwpa*- 

A ,Vth, N^, 1-M OmmSu^ woold^Sf 

admit, with axial fflnmtnatiam, 11i^ TiiTr* 



lithe fl 
to ihow the biM M 
of the P. ' 
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mathyl«t»d (piiit of 62 p.c. b:r Tolnine to obtnin BO 
p.c bjr TOlunie ': Aiuwei Iliere miut be 50 

ptLito ol qiirit in S2 of the miituie, or neoily 21 to 
tnaj 2 of watec. SunDu'lf , bow much wktsi to 
nctified ipirit of 89, toobtuii60. Antwer ^ ; 
, uid 89 - 60 = 29. ClOM upon ball u much 
wktar molt b« kdded. 8o ol J5 p.c. *Dd other 
pensntBgea. 

Oinmif arid, oft«n Mntmmin.fnfl with (Dlphuric 
add, ought to be in tha fom of dfj Md erTKalline 
naedlaa. In bujins it, aik that it n perlactly diy, 
unca moiituie will maka it weigh heaviar tikan it 
ouj^t to do, and will Ihna fal«f? the aolntiont. It 
oqpit to be knA in a doaalj^atopporad botUs ; and 
priBM it it the b«*t plan to maka a abong BOlntion 
of it [aay 3fi p.c.) rtonn e, ao ■« to «liiiin>te the 

to "ddiqueace," orcliaaolTe in the water oontainad 
is air. Sielirmiate nf potash (red ehromale) haa 
pnpaitiea omilaT to, bat feebler than, tboae of the 
Dae add ; uateo hatbichraxiate of ammoxUi, a lalt 
K{ipeainiioe, whioh maf be made bf 
igcEromic" '"""' ^"'"" " "~"" "---»--- 



dent to pntect against diatortion b j the next, and ao 
on till tha hardening ia completed. ConMquentlj a 
beginning is made with iniiit containing in p.o. or 
len alcohol, if alcohol is the scent employed, while 
with chromic acid, althoogh the aoluhun inny be as 
BtTOQK as -2 p.c. with coarse and stable tissues, it 
may be as weak as 02 p.c, especially where it is 
desired to clear up contained tieaueelementa. After 
this has had time to penetrate thoroughly— say, in 
a couple of days, the leneth ol time required will 
depend on the size of Uie piecea and the per- 
meability of the tissue— the solution has to be 
changed for another nearly twice as strong tor 
chromic acid, or with alcohol, containing about half 
B«aiuchwalec(76p.c. alcohol for three days or so) . 
This changing has to be repeated till the objects he 
in pure meth^lsd or rectified spirit, or, if obstinate, 
in even atronger alcoholic fluid ; and, with chromic 
add. till a atrength of -5 or I p.o. haabeen '-'" 



lotintine. The fcDoa^ 



deacribed foi reainaos 
are tha apecial pniata to Da anonii 
Firttly, ateep the object lor ■ 
duid in which it ia to be 
this there are two reuooa, beaidea that ■ 
tioned above : Fiiat, whem gtyeerine ia i 

^lg .».....».. 4.1.- ...1.T.«*n*«m ■■ fht, tW 



louT^ttayaj 



nr fluid (U 
gpreaaed 



. , "iBilj 

being preaaed batweeu tha alip below and tiiscm 
above), andarethaalaaaliableto be danagii I 

boweier, deUoate objaots am pnt at a ' 

strong glyoeiiiw, they simply «>I1«*J«; 
trandenad gndaally fro m '™™ (*" l> 



In this they may have ic 






wt to wodoee gmanlatica aa ehiomio aoid itnlt 
(aleobol poaaaaaes the nnjlnmant rrnpnrtjr nf pin 
di-" — <-■-■— >- -■-— ■ ' > 



nia aots more Tigoioualy than the other 
ia, and hsa been oaed roieroaoopioaUy for 
id spinal chorda ; it anmnn to be the ultre- 

led by Klein as showing a flbrons network 

in protoplaan, especially in that cf large riandnlar 
ammal oalla. Klein employed a 5 p.e. K)lution for 
24 hmm ; then tinged with jacrocarmine i and 
monnted in g^ceriue. The appeanmoea he ob- 
■arved are regarded by Fleming and othen M poit 
OMrtnn pbMMMBeoa. 

Tha qneatiaD camtintially ooeun, " Shall I have 
to nse dMiUad water, or will good •yim'""" water 
iot" For tolmtions or dilnliona of the above aub- 
itanraa, and for all Mdinail^ miczoaMpioal pnr- 
WMN, good ordinan water anfflae* (I dnd tha 
London wMar glna bat little tronble, exospt with 
aaUa of olvec and ol lead) ; but for m^M of 
moantiiig li^iildi, diatiUed water (which ia very 
dhmp) la donbUast prefenUa. Even the distilled 
walar ia not pure, and it will be well to aee that it 
ia bw ftoan films and aediuenta, or. If thay ate 
BWiant and no better water can be had, to filter 
ih^ away. 01 other water, daan rain water ia 
thebMtiaad ail water except good distilled water 
ov^tto be wen b^lsd, allowed to atand for a few 
d^r* ina fall b ottle, to dniaait airy aediment which 

dnuned o8 or filtered. lliiB boiled water also helps 
totakatha nr out of tiaanas. Baridea ito power 
H an odtouy aolvotit, water diBolreB the thick 
■jTi^y anbatanees among the tiwnM, and thus 

boldly. It alsodlMalvaa&Haa cement, or diainte- 
grataa it, though slowly; and In the fint instance 
ooagnlatea protopUam, which afterwaida die- 
npeara, or becomes indiatinot. Hence the details 
a a buitverae eoft-atem sedioo look mcie distinct 
ittn an hour or two, but finally become bimrred 
and unintelligible. Of its power of swelling and 
banting celll, mention has already been made. 

n. The Froffia 0/ Ilaritning .—la hardening, 
the flnt thing is to make sure that tha abject is 
thoroDgU; penetrated by the hardening agent. 
Hie beah object, therefore, has to b« i-ut into 
|feaaa ol not more than hall an inch, 
their greatest thickness, the precise ' 
OB the hardness and density of their tissue, smoe, 
ofiMTwlae, the interior may remain soft, or even 
putiaty. Alcohol panetraleB more rapidly than 
dirome eolutions; it also possBneB greater pre- 
MOTiog power, so that with chrome solutions the 
^eoeamust be cut emaller. Air wilt also prevent 
tha entnncB of hardening agieuta, and alcohol 
rMaove* it better than watery fluids (Oiough they 
alio do this, especially if the water has been 
Ixdlad), 10 that stems, &(;., maybe sht down before 
Immemon. The neit thias to provide against is, 
that the action, though finally complete, shall not 
be too violent If this is not atteoc&d to, the ei- 
' ir of the object, by 



le how hard they are, while put 
longer, to see how hard it will 
Over-haidened otjocts are thready, 
brittle, pulverulent internally, or notably shrunken. 
As a rule, objects which stun more rapidly also 
harden more rapidly. 

Spirit is preferred for glands, the dig«ative organs, 
"lymphoa" tiasuas, and morbid growths, which 
decompose with extreme rapidity. It also pene- 
trates vegetable tiuues and expels their air, as baa 
been said: but small delicate vegetable objects 
harden well in chromic add, and so do soft 
roots. Objects, moreover, often harden better 
when two different agents are employed than when 
the whole of the process is trusted to one only : so 
that spirit ia often used to complete hardening com- 
mencod by chrome soluKons. It is also recom- 
mended to begin with bichromate of potash, and 
follow it up by chromic add, which is more power- 
ful, aucl less easQy manuad as to the precise 
strength to be employed. Chromic add is piaferred 
to spirit (or DervooB tissues and oigaos of sense, and 
also where the object is partly composed of bone, 
as in the internal ear. It both hardens the more 
delicate tiisuee, and softens the bona by decalcify- 
ing it, so that on account of the more uniform 
tmrtoro thus produced, sedjons are more easily 
cut. Chromic add rud other clirome solutioDS 
bave the disadvantage that they communicate to 
objects unpleasant tints which interfere with 
the subsequent itaiuins, thcugb less so wheie 
hfcmatozylm is employeiT If used too atrong, procli' 
rally irremovable deposits are also left in theoaiues. 
The colour is removed or diminished by washing 01 
steejiiig inspirit, especially if a little acetic odd 11 
added. Both alcohol and chrome soluhoas render 
objects more opaque from coagnlatiun, tha latter 
alao by colouring, or, additiooslly, by the depositi 
juat mentioned. If the objects are to be mounted 
resinonsly, the processes employed will doubtlest 
sufliciently dearthem ; if not, steeping in glyceiino 
and acetic add will do ao. 

The following points deserve notice ; — (1) Spirit 
or chromic acul which has been already used f 01 
hardening, and, consequeiitly already contains a 
certain amount of albuminous matter, acta lesi 
harshly than what is raw, and may be first used. 
(2) The fiuid used ought to be of six or eight timei 
'' ' '/:(' of theobjecta. or its power is exhausted in 



mtaprftlifai 



in gly(«nn« is that it often unaarb. 
exoaedingly thin wood eectaona may b< sBi _ 
" -'-- — -imnundB, br haxdeaing m nial 
dry, or wilfi a aeotioD mttn,Ty» 



Sachs recomnunda, br haxdeaing m 
allowiDg to dry, or wilb a aeotioD eatte , .^ _ 
tenins the woM and the insor with dj^aa ai 
». _._. « --ethiam AAk 



steeping in 
with two 



of the fluid : and besides, 
really a raanrkahly ffm clot. Tha olbui 
matters are coagulated aud t^intracted, while with 
alcohol they are contracted by the removal of their 
water as well ; and if this clotting is violent, they 
pnaerve nothing of their natural form, but 
the object is seen, when examined mioroscopi- 
celly, to present little more than a multitude 
of granales or clots, giving it a mottled 
■ppearance in which almost every trace of the 
on^nal atmctnre ia lost. The proper preciutiim 
uamat these dangeri is 1 1 increase the strength of 
the fluid gradnall;, so that the slight coagulation 
(fiacted by the first and weakest dilation, while too 
inoonaiderable to give rise to any appreciable 
deattnraliaation, may communicate a solidity suffl- 



wood aection almost luavitftbly coib if 1 . 

minute roll, if itia horizonta] or tiaiisTBB:Wtl 

'a sljoerine it fLattama againstlatfta- 

be flattued f ozthas by nnUa klftq 

,_ig, than, ia to Kvoid anbewxnant nlhp; 

tha aeoond is that tha objad may nate it 
mounting liquid opaque from the piiaiulilMf 
amall paiticfaa ooptained in ita jnioee. IitlBt* 
pens a«ar moontiiig, the alide ia, of oovat mk 
& it is allowed to take place before, OaBada 
be repeatedly changed tOl it ocean nalooRH 
tlie object clear* uain. It need aearoljlsBl 
that, independently of opaio^ ocGurinfiiii 
way, the object ioelt may be Ofaqoa, na * 
natore or the ttdcknaaa oi the ••afta, K 
may often be lemadiad (with liliiiiTig, I 
adviiable to remove (xiloiiring matM) ^ 
intrododng cauatio soda oz acetic uH it 
the prHNuatery steeping fluid; bat aoda^ti 
oarefulfy and entxrely ramovad befote asMif . 
Hie oompleto removal of anetic add is at tf « 
moch importance ; but if cdUier of tbaseaaMk 
has been employed, tlieir apeciflc aSecti jnA 
have been already deaorlbsd) od the tiaaaMartk 
sllowedfor, and the speoimana mast not koa- 
pored with othan in whleh tbey hai* not k<a 
Bpplied without thadr reaoUa having baa 4*- 
ooonted. But thiak eaotioiM «m bsM tinM t) 
Canada balaam monntiiig, vriiidi daan ttan Mkc 

or benzol, and mnoh better than tlia m 
Qsed in wet monntin^ . At tta as an ta 
aection is not objeotioiiAbla iihisJtj on. 
its opadty ; Qiat, as we h«Tei 
if it IS not BcandaJoaal'i 
the first 

show the detaila, beiug layaraiw 

having auffldr-*' ' " "- ' 

itfex of gold 



B wasted, and putrefaci 



a few he 
invited. More 
strong one, except that the latter Hrat works enor' 
getically, and then does nothing. (3) To insure 
gradual actiou, tbe objects may be wrapped in 
moist cotton wool (recommended by Cole with 
chromic acid) ; glycerine may be added, or, ai 
recommended by Beole, the chromic add solution 
may be made with glycerine instead of water. In 
this cose the obje^ must be cut very small, on 
account of the low penetrating power of glycerine. 
(4.) To guard against incipient decomposition, a 
htUe spirit^ chloroform, ■ »-■.--- .— 



ly «Bd aabaaUy ibct. u 
Okely to la. IkaHWiFal 
it ia ix^Mv, aoldoaa not 
B, being layer aiwlwnt. Stnudlj, 
nUy atMped Oa <*taeta,v>latk'. 
are or SeWm aMant la da edl> 



SnKdIf, 
nalatlH-'. 

calk, the. 



injuriously gjre or change ■) 
gloaa ia applied. _ It ia weU 



may be added . . . 
reason, all haidemng 
corked or stoppered 
more than I per c( 
employed ; but much i 
brittlenens, espedally i 



>bjectB must be kept well 
ip. [5) In decalcifying, 
t. chromic add may be 
ire may be risky, inducing 
fresh objects. ^ — 



"iSZ 



hydrochloric acid I 
Bolutiou, or, what comes to tbe some thine, a 2, or : 
even 3 or 4 per cent, acid may be shielded by being 
dissolved in glycerine, which will also give it a 1 
longer time to act in, b^ protecting against de- 
compositioQ. The re'iuiaile quantity of the strong 
26 per cent, solution may be mixed with glycerine. ! 
(0) A solution which is notably turbid, or bus 
become highly coloured, should be changed. Ita ■ 
otrength is being consumed on mitten drawn out 
of the object. And finally (7) hardened objects ' 



ills ready, of diSWant afaea mH dep^ allar 
may be wanted on ooeaaiaii ; and one c( |usw 
depth or dimeDttona thstn ia neceaaary (c evkd 
the object with a due amoant of olaar qaa nvd 
it oDght not to be uaed. For the object iai|KAB 
swim looaeTy about ia the fntarior of tha efdfei 
mounting, be difficult to focns, and liable teisjis 
itself in Ita movements, or to escape out of a^ : 
and ofiain, small cella hold better than lup 
ones. The reason why ahallow cells art bap 
lived than deep, and cells ol email than tket ^'' 
large diameter, is that the suction of the os- 
lained liquid when it con tnmte with tha coU^ 
winter, and ita outward preaaure ae It swaOs n>> 
the summer^s heat, aro amaller in oompatiaoo w^ 
the resisting power of the oement inrlfffi"g ' 
Hence, large cella burst or admit air-bsbtdrs iy 
contraction, while leaaar cinee, or those ocn 
thickly coated with oement, remain firm ; acl a. 
also, gold-size cella are more likely to bold ttc 
vulcanite rings, and valoanita rings than glsH ctfe> 
which accommodate themaelTca i-ri t to variitiM 
' proanire ; metal oells hold ni 
all variatioua of tempsatC 



.t [hi u 



J, per ci 
III. ir.l ,!/..«. 



?, but 11 

t. alcohol till w 



of cedar wood, or any wood I 
matter. The reaaon why the top of Q 
be covered with a thin layer of oamHis » wsi » 
c;.ver, when applied, may be capaUe id bo* 
worked down a little way mto it, fotmiog a kind c 
shoulder-joint, so aa to aOeet a oMce pafitf 
juncture. To make the topttf flseoall of thaav 
level all round, it aaay b* iMdy pr— d >ib 
f another slip, moaatanad with wmtar or glfiidn, * 
' ' prevent acddantel adheaian: Mad a w*y etf fti 
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ass: 



fta mto Bt which tbe w(iiie oaom 
« it; nd dinetl; tUi elameu 
■■ oBBntiai ol hcCTB pt n r o i beo" 
bewo^ An omlse wiOt a tn 




voaldbaBODM, pnstkaHy.if dwooilu, 
-f Aort i^^of itnun, 00)7 «s«rt that 
t nto of a mile an iota. I wondtt 

iana ■ «( litda nln* nalil baa baco 
"f""— " t I (appoaa) tta ipaedat ^licih 



I, and it woold 



I : tfeda woBld gnati; — *■■""! ,tba Taloa 
iaa, BBiij of which are now i^ a Teij 

■t pecea of mMhaniMii, whicli w« 
Mdj Id Ih* geoini of the Wjbm 
b«± I Tnnlic to not feeliD( mndk 
inlwiiiiin. Ihit Tmi S43ha> bean painted 
1 pee m, J itatad that I wiAad to 
iBOB of Mr. StnttoD a* to the aoaiiia*7 ol 
UmtMfugtdas. HeaeaaataluiTeaver- 
B lagnw*. and I deara to diaw hii 
baato. The ithewMfiiM wen giTen br 
[ wast bin to AaA the work. 



a.Mja. 000D8 EHonrBs. 

[SSMaO—Tn ran(TwiBK an chief dineiiiii . ._ 
tha flit Booda eopntm, dcaiinied b? llr. Adami, 
—- ■ --"-^--' B mjieaailKl, p. 411, of ' " 



Bearb< 



B to diiriDg wheal 



Dattag whM centra to tmOnw 

lAedeaatn 8 6 

IMalwhaelbaM 23 

BoOereanbaloleTdofiail 7 OJ 

length of fcaaea ,. 28 3 

ne boifeT band ii lift. Sin. in lengtb, and the 
Aiaboxfift. Tbe cooneotins-radian of the " - 

I can, if diaiiad, Kmd a rnrther ikeltii of Ibeaa 
(Mdicniinei, anoe the flnt wae dafeetiTe, which 
wiD nrie to eonact, and to ihow to better ad- 
laatiCe, their nrj fair dimcnoona and powerful 
*""*- F. W. Bifnnir. 



M'OOHHXZ.'S 8T>AK 8LXD0B BBAKB. 

r>334«.1— ARBTnov hai reoentlj beendlractad 
to " aledse brakea." I therefore Hmd a diagmnaod 
detafl* oiUcOgnnal'i mtem, which waa patented 
MtbFahnuiT, 1887 flfo. S91.;-ItoaDn«ted of two 
dadgea (A) nenallT 4ft. 6in. inlength.and lin. wide, 
o»e fitted to each nde of the engine between the 
driiiug and trailing wheel* ; a itMuo cylinder (B) 
Sin. diameter waa bIk) placed horiEontallT ai ^own 
<M tbe drawing. Each nlmdec contuned one 
BirtoD (O fixed to a rod (D)' which paaMd through 
both endi, rtnffing boiea (E) were tberotore pro- 

-uj v_... gf^^j^ from the boiler 

'', and bf meaoi of the 
.. r ooold admit it to either pipe 
(H or I), and ootmeqtientlr to either end of the 
ayUiider (B), or he could cloie all commuoicatioD. 

The Bdiim of the brake wu bi followa :-Wlieu 
■taam was admitted to the front end of the cylinder 
ta the pipe (I), it csiued the toggle joiDte (J) to 
naighteo, or^artiallf ttraighteu, and thit had the 
eCect of preatmB down the aledge ( A) on to the raili, 
lAOrt the radiiu rod (K) Mrred to draw it 
iBnaltBnaonilj agaiott tbe tim of the trailing 
irtteata. B; admitting iteam to the oppoaite dde erf 
the piiton, the eoQtnrj effect wu produced, and 
the iledmi lifted up and the br&ke taken off. 

Hie iledge* were faoed with wrought iron or 
other initaUe material, tbe face (L) being bolted 
on aa ahown. 

It riioold be pointed out that the leadins end 
cf the iledge (K) did not even touch the dnnng- 
rtaala, but it la ihaped ao that in eaee of accident 
tbaae wbeelj could not poaiibly mountit, 
__tJeTeral__ modiflcationi were made by Mr. 
"' " " ' he cylinder waa plaaid 

— / _____ ... .^. .zDutiJly. and other forma 
e'Talreaandtapeweretried. It wa» propoied 
■ud tfaii bMiu throngbont the length of a 




made at WolTerton with a 

iron pipe proTed at onoe that tht 

■ _ ■ therefore remained 
■n engine brake only. 

Colonel Tolland eondncted a Beriei < 
with HoConndl'i bnke, IBth Jani 
the Bielchlev and Oxford branch 
and North Weatem Boilway. 

Toni.Owt. 



sriei of eipeiimsulB 
annarr, 1868, apoD 
ich 01 the Ijmdon 



Wgigbt of eogina 

Weight of t«uler .... 
Weight M caiiiageB . . 
Weight of Tt- 



28 

14 10 

. 102 S 

. 10 4| 



Ei^teen ezpeHmenta 
and hand bruep ; bnt i _ . „ . 

Sre a oomparuivelj high latardatiaD in lb. per 
1 of wef^t nating in«n than, jet it wai Mon 
'ontid that in practice all the fbrmi of iledge btakea 
rere Ineffidcm and infeiior to the ordinary brake> 
locki pieMad againit the tiMt. 

Olemaat X. Strattoa. 
Saxe-Cobnrg-ibeet, Leioeiter, Jan. 30. 

lOB-VBAOTDKBD BHXIX. 
[2334T.1— In oondnoting, the other daj, i 



. . _ Tlin. bombehsU, whoee cavi^ held 
46 fluid onneea, the thiokneae of the Iron beios 
IJin, I placed tbie " ' 
ordinarj tempeTatuTa, hb onnev amuj ud 
~ 1 inm-ecrewed plug) into a miitutv of n 




•alt. In 7S minutes I fonnd the bomb broken into 
throe pieces ; the same day I bunt other two 
ahella. Two queriea presented themaelvea : TAy 
ihouhl the line of fracture in all three casei be the 
!, and. in the case of the J] ahell, what pound- 
— . — ; — ip]g j,^ jjgjQ eierted, ita int*rnal 



Watsell and Hr. Scott for theirvBlUBble eiperiencea. 
Mr. Wsdiell'a rules as to proportion of djameter to 
thickneu and atrength, will be duly appreciated. 
Mr. Hoott relates facts and triea to aooount for 
them ; but I am not certain that I have made it 
clear tohimalllmeuitbf "erenteitiire"— that de- 
pends in a great measure on the flow of tbe molten 



glass, as well a* on the wmxaaling. Hy |li 
apparentlr ponred out on a flat ■nrtsee b : 
lAtet, and Istt nndiatiiTlMd to oool ss in 
oonld he dona. Hio grain or textore, sa i 
would thereton ba In an «em, tfwig*'' laa 
glass cast in monlda iriU haTe to flow m •! 
none, iMtw oprr acMw, nrobablj rsdta%, m 
not see the possibility en oooliiw Uw oBin t 
drcmnfannoe qnita oronlj. lb. WsasdTi i 
of onttiiw tbe aise is latheE m im i ti Te sadla 
jnstwh^I wished to avoid. Itsdsoavrt 
prised that the many praotieal ^am mkv 
neigbbonAood eonU not, or w«ald tett—m 
him simpler once ; bat I bope we AsO ■«■* 
nioi« information ^rt on thu point imij 
of onttfng Oiiek glaaa into diaeawwMlsstsq 
to buildma, plnmbem, and oimbj atta, •> 
amataoT mirror nindan ; it nt», ftaito 
worth TentllatlDg fiie anbjoot. IM ■ H 
tiyiiw the foUowing mothod, mtat wmn ' 
who has alnadT tried it win BDdlr wuBf 
Having ant tha sbaot < 



cnti ootside UuB will diriditt* 

Now a white-hot ircm ring wOlbadiMfsfja 
side the maiked ciralo, and, it nMd l^i i 



iside it, itrikinc afaarplr the tltm rf 
I hBTB SDOoaioded thu way *« (ia 

, and hope to aoooaad wia 9Hm md 
oBTB never seen ozpUinsd how k >4fmi ' 
•oaroeW risible miuk from a diaaMalaAn 
pointed snhstanoe ahonld catuae a psia d ^ 
thick to part m two nod er it. Caaajitakl 
mthessatewajF wni theso cots not mmI 
something abont the oonatitotiaa aalssaadi 
of themoleoulsaF A-OnIs 



to hare coppar oylindera made to ■• ^ 
reqidred. The ^linder. ahonld betndlDi 



edges will be left in flrvt-rate oooditiaa 1 
need Dot be out into aquarea flret 



paoioa&APHzo sokbw-tbbbi 

[23350.]— Om men atep haa bean taksah 

the melhodiitngand simpIt^iiiB om Eki^iAi 

threads. Ttie Fbotographio Society bM a 

linalandaid •"•"—«—-»—• 1..-.— 



changeable among i 

source of compleii^, smnoyBnce, a 
be eliminated. In order to —-"■*■ ,.„ 
and give j^utogiapluaa ao o|qiOTtiinity of ' 
icg their >mw to^ Sir Joa^ih Whitwod 
Co. have, at the re qu e at of the oonnol i 
Society, mannfactnred a baaatifiil aena < 

Ktiges, which will be knt at the office 
□ety as rafsraoos standards. Tha lei 
pBiticolars of these gangea will be of inte 
your readen. 

Aa to thread-forai, Oiat of the Whil 
Btaudatd screws baa bean adopted— Le an is 
triangle of 65° with oawsiKth raandadf odT i 
and anothsr sixth raonded off at tmHnm 1 
of circles tonehing tbe lirtia of tba tifanclf 

As to thiaad-iB*L Oa ^eeial eharaotw i 
light brass tabular tttbumoCtta MB* and I 
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^ Kbls, and the tollowing thraad-ialca hSTe been 
Par Gin., iin., and 31in. diunaten, 12tliraad(pei 

For 3m., 21iD., 2m., and IJb. diuneton, 2t 

thnsda par mch. 
Pot atop and uoemoir nrem, foni liiea no 

»dopted,'i%, 1, yV. |ui., with thrutd-ntsi of 20, 

ISjUd 16 per incli. 
.1 The kbore dumeten are in &11 eaaaa meuund to 
r tb* ootiide of the peitsctad thread. 
. The gnngM tH CUty o;lmdrio»] portioiiB pnng 
I the diuietan to the mode of the perfected uiead, 
u and thsMfoie ihow the eitieme rizea to which 
J the Intenul terawi ihonld be bored out before 

He gkogea an in iteel, not hardened, with the 
«antoe* oun whi«h tber wen mauntactand l«ft 
intact. They are aa foUawa : — 

One Urn three-atni gange (12 threads per iccb} 

foe the thne UrgMl acrew*. Bach at^ siTea, 

lit, % erBBdrieal portion which ahonld joat aUde 

innde the perfected thread of the internal icrew ; 

2nd, k UireadMl poitioD apon wliich the internal 

flmad ihonld aciew aoUdly ap. 

~ One large fonr-itep gan^ (24 threads per inch] 

^ for the fonr next acrew nrea. Each rtep givea a 

- eylindrlcal and threaded portion, aa in the Uuger 

gangs. 

Fonr small internal gauge* tor the stop and 

. acaeaaory aonw*. Bach of these gaogea hw two 

'H ejlindrioal portions giriBg diameters for inside 

1*1 ud oataida of thread, and a threaded portion 

'' foe ganging the perfected lerew (16, 18, and 20 

" threads per inch). 

*' A steal gange plate, having twdre holes in four 
''- eta of three Moh. The three hole* gire for each 
^ sue of these stop screws diameters tor top and 
^ bottom of thread, as well as gauge for threaded 

'!■ With the above gauges there is alio a tray of 

'■'■ seran standard screwing tools, in hardened steel, 

K for origlnatins the 12, 16, 18, 20, and 24 oatsde 

It thnada, and Ae 12 and 2i internal threads. The 

rt vdiol* appaiatoa is fitted into a mahtwany box. 

It WeluiT«h«aidaomorsoflateaBtatheprogreeBot 

■ Qieiti^bdnglahanby theconncQof tbaiinateiir 

1 if«<*«"{~i Sooiety for adopting intelligible and 

[ in^pedy defined lathe threads for the use of their 



I aiitard ocoglomtration of screwing tools mnst be 

I Rq^eneded. The Royal Uicroaoopical R^ciety has 

. tot a whole generation had the advantage of - 

, itandard aorew for its objectives ; why should tli 

■ •---■of _fl»_ Amateur Mechanical Society 



9 PimPIHa BT STTOnON. 

*' ra336I.]— lAXnotiiaJtaio soectiaalaa "D. L. 

' (33tOS) regarding this paragraph, and ihonld be 

» ■jadtsbaTaPrjTbavies'Bttentioncalledtoit.i ' 

IS bt him give ns hii viewa upon the matter. I 

* not one of those who are ao ignorant a* not .. 
I know it is the pnanire of the atmonthere that 
s! ntises the water from the veil ; but 'Ubere a 

s more things io heaven and earth than are dreai 
of fn ourphfloeophy." B. O. B. 

' [23362.]— Db. AxKinBon tcould certainly have 

' "bringoat a new edition" if he wished to pro' 

I the axiatencs of "lactioD" as a factor in tl 

■' working of the common pnmp, far it ia plain that 

■ the fcesent one does not attempt that feat. 

* Fara{[ntph 206 (IDCh edition) shows plainly that 
' Oanot, m oommou with Deti^ianel (pp. 211 and 

■ 213), nats the term technically, for wb have— 
E " Ilia air being thus rarefied, water rises in the 

pipe until the pressure of the liquid colmnu, 
(ogethet with the tension of the rarefied air which 
remains in the tube, counterbalances the pressure 
f ot the atmoraihere on the watar of the reservoir." 
I suppose "' the piece ot wood, &c.," requirea to 
be adjusted so as to preserve this nnflcation, and 
eertably not for " snotioo." There are not " two 
■idee " to the qoestian at all. Bgatinr. 

□raitowiHa toxwaii.8 — bi.eotbio 

BBZJJ9-1CBDI0AL COIL. 

[13353.1 -iNOBOWOJa (or inverted) toenail may 
be onred by mechanical means if not too far gone. 
Tba object is to raise the coiner of the nail out ot 
and over the flesh iuto which it is growing ; thii 
can usDally be dona by insertiDg (with the blunt 
end of a duniug needle) a tmaU piece of lint, pat- 
ting a fresh one in each day, and gradnuly in- 
i~~ 'I- -"B of the plug. I had -■ '- 



On page 478, a correspondent indulges in • loDg 
grnmSIe at one ot my replies (and in an afanoat 
•qnally lengthy signature). Ssveial others have 



gJTM a oontrlTBnce to 



is opened, and then to st 



The reply of *' Cos- 



lea^ to the l 

Chsmicus" asked tor a oontrivanoe which 
ihonld ling for a entain fine after the door was 
opened, whether door should remain open or closed, 
and I douM whether the Ss. apparatns (which ii 
ml described by the genUeman with the long 
signature) is capable of measuring or indicating 
— *■'— e whatever, and I don't £id the required 
mee in any list which I have. That ia all I 
have to say about it. 

A very good medical coil can be made on a 
bobbin abont Sin. by I^in. For the core Jin. iron 
rod, brass tube for r^ulator, three layers No. 26 
silk-oovered wire, and 12 layaia No. 36 tor 

idary. Wind and connect the primary aa 

I; but join the secondary to it, and take the 

shock through both wires. A bichromate oell, 
with abont 2 square iuchea of line, will ^re more 
power than "J. E. A." can poeaibly requu^. 

Oa. 

[23364.J— Ws&TBVBX else "One Who SutEers" 
may do, do also thla : bathe the foot in water 
comfortably warm, to soften the nail and the 
fissh also ; than vripe very dry, and at oace 
beert a tl^ead of fine worsted under tba oomer 
of the nail, dravring the thread as far in npon 
the "quick as can be done without cansinf~<^ 
much pain— theie must be a little, but it will 
daily- cut oS the ends to within ^in. ' '* 



S8FLIS8 TO aUEKIBB. 




[61631.]—' 
pliesinnnmberSOe, tOtlusqDeiy,andinnmnber9H, > 
are onaatlsfactOTy. W. J. I^neaater states that 
Uie velocity of transmission in iron is IT timet 
greater thui in air; thsrafore, iron tranmitting 
low E does so bj means of waves of iron meaanriBg 
4T6tt '. What Is this 4T6ft. the measure of ? and 
what is the amplitude of these wave* of iton ? 
Stone's book, refeiredto by Mr. Qrey, is inacossaiUa 
to me.— L. F. E., Queen^ud. 

.]— Screw Freaa.- Many thanki to A. 

._ V. ,_ . j^ Mtlolea r 

a moud. 



& 



mthefiesh. This is a speedy and most effectual wreopenu 



mate are clay pots, 
stamp ptessea the clay 21in. into 
the pot out of the mould, it is 
stamp should be lifted Un, Aa ui we puwu n- 
quired, I can only state that it can be worked by a 
lad of lejeaisofage; but he takes a leogaifam* 
than a man. His nresauie i* exerted throi^ a 
distance of S^in. , theust torn ot the screw nqufiing 
the greatest pcessnie. I should be glad to know 
whAier I eould, by some different adaptation tS 
the aeiew, make a targer quantity ot pots hi the 
time.— J. B. T. 

permitted 



[62302.]— Ohaap Food.— May I be 



BBBkD ASTTI/CXBA.TIOH ~ OOPPBB 
BinJHO - CTAimiB — BZT&AOTINa 
AXOOHOI. FBOK OIL. 
[23366.]-" Bsain adnltantion" by potatoes 



ot a moderate noi 

Tw^ttg ij Joat as leginmaa an aimirn aa snat oi 

salt, yeast, or water. A very large [axlportion of 

potatoes might be regarded «* a true adnltantion, 

' probably loch an additica would fasraat the 



food : its composition varies aooordiug to the jdaoe 
where grown ; bnt we can give an average oom- 
position thus:— Water 15 p.c, uubanaceons matter 
68 p.c, nitrogenous matttor 15 p.c, mineral matter 
" — Thus, we see that it contains a large 



rising, owing to the defldenoy of potatoes in 

fluten. The detection et potatoes i* Mat efleoted 
y thslmicrosoops, but is vet; diSenlt, owing to the 
change ptodnoed in the sl&ndi>ocirpnseles Dy ths 
beatrngtowhich they have bean subjeoted; 40 per 
oent. ot water in bnad is not an aiaeMve pro- 
portion. I am not aware that any salts are used in 
weighting bread with water. I have found notable 
quantitiee ot plaster of paria in eeifain tea-eakes ot 
tkie mnlBn tribe, and In oat-cake. 

"Copper snqdio-cyanide" (qDery62680,p.416) 
is of two ooloura. On mixing strong sclnlionB rA 
cupric aolphate and ammonium stUpho- cyanide, 
a blaok predpittte of onrRo sulpho-i^anids Ou 
(pNS)i IS thrown down. This gtMually changes to 
the mora Insduble and stable white cnpraus sulpho- 
cyanide Ca',(CIf8i). Probably the reason why the 



a pieiapiiaH^ wbl .... ^ ^ 

tbanthat of the ammonium salt. On adding .. 
the mixture a tew drops oi dilate acid and some 
sodium sulphite, white cnpcoos sulphocyanide will 
doabfleaa oe thrown down. 

" Extracting alcohol from oil" (query 627S6) 
is, of course, impossibls in ordinary oasea. The 
only instance in which alcohol is met vrith aa a oon- 
stitaeut of oils, is when it has been parpoaely added 
to certain easential oils for pnrposea of adulteration. 
On adding a contidsrable pooportion ot water and 
shaking, Uis aloohol ia more or lesa perfectly re- 



. 9. Alfced H. Allen. 

OAXiODIiATIOVB IK SBO&ASIOa. 

[22366.]— SoxB ot " ours " may have noticed the 
omplaint of the Science and Art Department 
laminer in " Applied HeohanicsBUd Steam," that 
00 many numenc&l qneetions are solved entirely 
ly means of foimutixi, and without the least 
Inference to "first pnnci^es." Without doubt 
audi ot this is tms ; bat I oannot help thinking 
hat between ths textbooks and pnctioal questions 
bare is a great gulf fixed. 

If you, Sir, could find apace, and some ot your 
.xcellent caireapondants tims, tor a few good 
letteja on i^cnlation ot stnUna, Sea., inch aa not to 
inolnde the " calculoa," I am sure thsy would be 
greatly appreciated by a large circle of raadeia. 

Many of your readen moat be extremely grateful 
forMr.MarshaU'sBrticlflaOQ"Liakages." Cannot 



._ msterial ((or force and 

heat giving] and a good supply ot nitrogen ffor 
tiaane repairing), and plen^ of mineral m^ter (tor 
bone makiuf^. It can lie cooked vary simply- 
Stewed wheat is thus made:— Soak your uncnAed 
wheat tor a tUght in water, next day stew for four 
hours, and it is ready for eating. It can be eaten 
^ain or with slewed prunes, raiams, oi jam. 
Fmnun^iatheitewedwheatmadeintoapDRtdg^ 
with floar and a little spice, eaten with uUk v>d 
sugar. SavouiT wheat is made by stewing an 
onion with the wheat, then choppsng the 
onion fine when it is cooked, return it to 
the pan (the onion flavour thus gets thcnmghly 
into the wheat); lastly, add brown sauos,stew 
a few mluatss longsr, and serve up. Isis is 
eaten with potatoes and greens, and makas a g[>od 
ioiitation of toast goose. The brown sauce eomes 
in very useful tor many dishes, as it acts aa a oon- 
diment, so I wilt give the mode of preparing it. 
Broum Sowea.— Brawn two ounoes ot butter or oil 
in a trying pan, add a daaasrtspoontul ot flout, and 
stir till dark brawn, flian add teaaoning and thin 
with hot water to tha ooosiatency ot gn-vr. Ptrar 
into a gravy beat Powdered herbs may M addad 
to improve ths sanoe, and especially sage wham 
using It for savoury wheat. Baveurg Rict is pn- 
piued in the aame way, and is also a ohe^ and 
nourishing food. Let readen try theaa dishes, and 
I will promise them an agreeable surprise. A wad 
about the Eiqaimaux. These live On fiah and fledi 
fromueoeeai^. They eat as much as 81b. offisA 
meat or I21b. of nih at a meal, says Dr, John 
Bae, and a friend who lived amongst them 30 
years tells me that they uanally die from 36 fc> 
46 of scrofula, the women living about 19 
nt3% more. He knew of only two men 
living to be 70. The Eaqnimaui eat the green 
contoita of the reindeer's stomach, and in aptioff' 
eat scurvy graM, wild turnips, wild vetch, wQa 
oaia, wild rue, sorrel, docks, Ac. In antuom they 
eat wild prunes, Uaokbemea, blueberries, crow- 
berries, cranberries, &o. The women who.gathat 
these berries eat mon of them than the men, and 
as my friend says, live longer in oanaequenosL 
whilst the two men who lived to be near TO^ved 
as mucli as possible on these green atoffs and fruits. 
^Hia Hudson's Bay Company allowed their man Olb. 
ot fissh d^, or 12Ib. <tf &di, and nc fiout or any- 
thing else. Some were allowed lib. of flonz and 
only 4Ib. ot fieah, showing lib. of flour to be equal 
to 41b. ot&e-b, whilst Bome few were aUowedMily 
21b. of Indian com and ilb. of fat bacon. Sub- 
ititate oil or butter tor ^e bocoa and these were 
vegetarians. The re^eer gets no animal food, 
yet it subaiBts wdl in these regiona. These facts 
will, I hops, set at rest ths Eaqoimaux difficulty. 
— T. a. Alldwoh, L,B.C.P. 

[62370.] —Drnamo (U.ft.)— I do not know of 
any rule ; it is a matter for experiment. The 
■" o( given r 



A BnusasLa oonespondent ot the Tlnu says it J 



a floating restauiant and hotel. 



would vaiy with the siie ot coil, atrength of field, 
speed ot rotation, and several other facton ; so 
youseehowdifflcoltit wouldbc tofarmarule. It 
yon want a quantity onirant, put No. 16 on aima- 
tuie ; it E.M.F., put No. 20. These aizes would 
do for a amall macUna. Ot cnuK vi^ ^''oaii^ 
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ICE.M.F. vithlon 



[. wnp TCimi] ricf whilt 



,•;.=■■ <at*Bm* Armktnra (TT.a.)- 
».>i«emh5i »:r-S£«fU.>K'Qtoiw-tIiudo(uiinch: 
X »-(T le-.-rx IaS -.=,.*. Ortt VDie thin linen 

fc.t *»i )o».v-&..'e -w-.a, hind : wind 

Mt ^<u».- M.-^ X"« — W. H. E,. Cowntry, 

iC^S^ " -»fr-.%« B^-Om is at&aa.—E. Holme* 
HMJ . !>* .-aj:ii J-,' i»Ty b»(a DouMcd with the 
f^Mt .-vfc-ti* J irJi:^ * t.il» thraiuli it. Ti 

.■^^^fcxl.r>ani.-c !b<riu»Tm not then crack. 
ft 3 V*."" =*^» *- = *k'fi: siM. (0 u lo mnt in 



•*• ■ 


-ra::L2tT I>T«uno--A machine like 




Jd i« rai?-- «*.-=lt to wind toailo 


Of 


t>,-=fi E ll.r. !.• t«)it ■ -»c.p. Ump. 



a>.-«3'..' .-tad. IfTv- T-Jin^ondcTlh^Kmditioni 
Tt ^»Ajfwiiic'^—fg rya w-]! mv how thia 

>»w ct A. '$ ohm. and the 

i=i»il will b« t ohmi, tut 

^■* ct a Atc.p. Ump. The 

'.' ^f^t ^^'Ci V.V.p. lanifa in paialld 

r~w3Li=f FJI.~) ai Tc: fnuMt would not 

U( ^3; ^ jr:=ile.— W. HTE., CoTcntiT. 

- Oaxk Boou. — d 

phoM loom. J gate- 



. AjboS. EEy.. Gai 




query iuvoIth on explanation at the vhole theory 
at coloui. How tar apart does Mr. Harcourt con- 



and that onlj atter e 



. TbOTB i 



wiUfii 



■pedal canio for ijaim in the ^ntptomi detciibed, 
which may be due to worms. — F. M. 

[626aS.]— Cement.— Any dampprool frlae, 
good gloe with a doM of Tinegat.— T. J. M. 

[a26H.l — Btuty Turpentine Tank. — 1 
eaoM ii McidatioD : ita effect nil, except u . . 
colour ; tiie i^medj, galTaniaing or tmning the 

^o^t^lT.J— I)ratiiB«e.— If the Local Board have 
contiol of a Mwer which beomnw blocked, and in 
conaequance dunagea your propetlj, yon hSTS a 
remedy agaioti them. If they are aenabls men, 
and their clerk doea not want a caie, they will ap- 
point some of their cumber to aaeeifl the damage, 
and wiU then pay corapenaataon.— Xns. Doe. 
■KIS.] — Kodal IiOaomotiTe. — "Amateur" 
find the informatioa he reqoirea in back num- 
ben (lee. for inrtance, the Index to ToL XXXH.), 
except that it ia doubtful whether a pceasure of 
IJOlh. haa been c&lcDtatsd for. — EssiK. 

t-iB49.]— Varlcow Teina.—I havi acTeral 
timei cured myself of Ihia diitreaains comphunt by 
taking can that eTaijthing about the foot tiiA 1» 
ia quite looae, and, indeed, ncTer auSer from it 
whue nothing light u worn. Let ''PoorSnfferer" 
abjine b<iata and "elaatica" of every deactiption. 
and wear low Oxford ihoes tied for walking aa 
looaely aa poaaible with ribbon, and when at home 
let than be nntied, and ray aoon ha will find hin- 
■elt comfortable. Soeka muat be worn (notatook- 
ing*\ and ther moat be very looae about the ankle. 
Uy laat attack of raricoae reina waa hroDght no bv 
wBshng a pair of tight maeluDe-mada aocka. A 
Rtnm to their old laaaely-Sttiag predeeeaion loon 
cnred me. It it ajngnlar that doeton (not hanng 
" like cnrea like " on the brain) ahould attempt to 
core br tight clothing a complunt that ia brought 
on br ti^t dothing.— K. 

;5J6o2.] — XeceneratlT« Bara«ra. — It haa 
been faequcBt^ ilstcJ that the gaa ahould be ren- 
docd aa hot aa powible aa well as the air. See the 
Slaitialiona of refceneratire buiser* given in back 



Tf tiTiil-r anii irnll planiaTmtl ilnini 

make* a tbij itroog joml. Tha liadm A| i 

the ab^n plan of diff< 
Kirtup 



lady wiu went aa companion to an old person, and 

~~ ~;C will her fjr a time, bcl ihe became quite ill : 

:: nccreed aa toon aa the doctmr had her deep 

:<». wb:> aaii it wia a Ttrr bi i thing. — Edwabs 

■5.H.iT.T— Florid*.— '■ T." aik> ume qnsationa 
r=c«Ei=x Flarila which I cannot amwer', bat 
iX-At biKca £f ■£! I^-.er he aaka for "adTTce 
iV: -t Jt^s Statu." I camiut aak the Editor to 
/iirmehia ipvetnwtichtorei-ate the ai ran tail E* 
Wal DiktCa :-5=ii to the emigrant: bat if " F," 
rriETc-her n^im if tLt-E. M." who are in - 
i^rttiai. wiS write to mi, inelMiiig a penny staicp 
l: rwxTT me im pomge. I will lend them aome 
^rsT::^ :Li: will give a dral of rilnxble infarmi- 
iL:-^ I a= c: : isterefled in any lailroad Kheiiif. 
- :t i- I --rzi eE:=zb DAkott a^ to induce m: to 
;-'.^« =T- f4L:w-"K=z,trTineE.— E. M. Trvm. 

v-^?-- biiz'.t. r.s_i. 

'^lTil-~ — Bnth Ba*t«r. — I am obliged to Ur. 
r^iiija'u,i Hi. B-.-.i;£eld for their tepbei : bat. 
aa ve^ b> I«w;t:i:»i Infgrmation ii forthciiming u 
i.-, i.;w zzj: Lext^rat-.:r>: of *■.' ^JljDi of waier can 






rjpply cf gaa nor 
-.el : anil ■■ An C 
til a-b)«t as I> ^ 

"o/^.Ern^; 



' — Steam launch. — Would T^m=j 
L =Lz.i J--"--' g the iiia. ^:.. of engice i 
M.." r.r i.i uke of otb» reajecir- 

J— Knackl£K ionide CrliBder.— Th 



flangeddown tin. all round, to St tightly Mkl^ 
of body, which most bo riveted up the ana: i 
top mnft alto be riveted in, after wUdi ttitia 
and riret-heada should be thoronghlya nl i lii mt 
iaade. The firebox ia made o( copper aedii* 
in ahsp? it ahould be brazed up the *Mia,alhf 
Buch diameter that it fits the boilerti^tlT«t tax 
and it Bhoold taper to l^io.at top. Thafmdi: 
copper brazed I tin. diam, and about (a. lip 
The fireboi ii riveted to the boiler ronitd the lahr 
The top of boiler ia flanged np in Bie oeita (a 
the hole for the top of fliwboi about Im„ Oe M^ 




l5'2S2S.]— Klactric li&inp.- 

i to the pttrpoae nnlr— jon ha<lil>K>l>V 



pnrpoee nnlpaa you han' 

ivailahle eqnal to, ^t vU cnnta, Jl 

Uehromatea. Theee, with a I6-cudla S«ah^. 



aoSfex any advis <■ na [^^ 1 
e feed watKhjalaaaal)* 
want to lare cokI. Tfaov anniwvk^olnK 
heaten made w-hene the ■tMBfeMndtio^a 
of biua or eona Ua« -i» 
arranged ao that tbv int^^iv rmm ka aidr efauai 



wing of iBelknaBMa 1] 



«r>* 

advntiM yvnr addn^ — X.am Onu Tdo:- 

-Cors Box Cor 9Uat Tdn.-Ti 
. . . Thinks for vonr ''w A tmiiaa. 
Th« deici^tioii of the -ratra 
what I mean. Tbev- i:« mads' 




Ciiedl 
nnemmak 
know what 

'■''2S43/— Z«w i—nai 1 1 111 CkinkMri*-' 
f . R. ^r aaaot do bMter thaa gtf-n* B°^ 
; Chardi Law." b?- the Rvr. J. H. KA ^^ 
pufclidied by BiTingtiBtB, price ra.6d.Th> Mi 
nnsct be temovvd w ittut ■ ■■ bcalty.'— C'^*'*' 
i^'-i.I-Tifantian Knnber tf ThWlL- 
= fftc oifu-pipe or whiitia 3fL loaL «** 
■•ajii in ioSl to tfae note of 3CiUle C i'* 
,lie:. Ithink *-StB:^n.t '' most have nadeui 
simb whiln ca^^aoBg tke pij^**" tt kit •!>■• 
and mi^ile C of Ifac paaMi. ^a olcnUluB > ^ 
rectly w:*ed ool.— OncKt. 

-■ — Tl*^n« lag' Oftpa ttoa On*'' 
UMT.— fatsiue tte capa with pHieta- 
wiLkave aa difBeaHy m i^Mviil^ 
aedjxntiaBd bolta ibonU be iO Ie^ 



E»mi::aI;?i.bB:i;"Eng;aeer,"ack"w-I! \ 
.1 -Jai^w.! itall be happy to rendB ^^=: . ~ 
•ji-.* I ia:. in ge;ti::g riiifl*- "- 



2>.5-.--»«^ lia««i- ^^ -- 

r:; de ahTN meiT. ia csae da* atn^ ^ >■ 
^U:..hQWwiUhe«iKfc ito«t? Aaa <:»> 
^ witf w3aU ba iMiiui of a lam lii- •^ 
«r:k!. K atrukB ps mnate ^ Haa " IW 



\ \ TTail hii Til angle <A* 



-. . — Tb "Eobmim.''— Ib t^- 



U.i.:;-.w, -E>:y ^f.J:e*:bria or «™r .-. ■=. I . T». S. I jmim^ mmm mUttL 9m dfm»: 
— /I uaw«: '.-. -■ r \''' -' '.— - iii=... 'ilia hl^. a dtiiaa »»peri nf t jae £* ■■- ■■^^T •«■■ ■■ maaff HMS 
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. loehroiiMte, oi I thonld not hsTa «xpected my 

buttery to lutao long. Hybiohoiii.tol. uutoiated 

, + j mniiklic tad ; il I a^ded more acid and leii 

. Mlntioii to outer ow, wootd it tend to IcngUwn or 

1 ihorten tha battery'* life, or if I add mtulatic add 

. to oh. of am. of porous pot, will tLatlugthen the 

[ niefalpeiiodf S. I do not think go. Ihafefonnd 

- the Leotauch^ more tronblesome in the long run, 

ind I require conndanble power, aa I work two 

; neadla inatrtmient*, w bella, ^nd three indicaton 

on the foni oelli cmoride. Yoor further reply will 



[62878.1— An^Irais of aoal-Iw.— Then ii 
not, I befiere, any book treating ipedallyon thii 
■niiysii ; bat nlnable informatiDn raapecting 
ooal-tar product! ms^ be obttuoed on nferenoe to 
" Commendal Oivanic AnaJfOK," A. H. Allen; 
thsre ia also a book by Luaee, which may ponibly 
be of use to the querist. Coal-tar contains many 
esoeedinEly complei bodies, and it is not to be 
wondered at that many yet remain ondiaoaTered, 
kBd those capable of Mtimation being in' some 
OBset bat approximate.— J. C. Bblchbd. 

[fi2S7S.'l-AiLalyBia of Oo«l-Tur.— Tar ia too 
oompUoatod a mixture to be Bubjeoled to regular 
d>einiaal analysts. The only rehable metlu^ of 
tasting a coal tar ^and the one generally ued by 
tar dismien) is to distil a imall qoanti^ of it, aay, 
20 to 30 galfona, in a small stiUrenrTed for that 
porpoae. It ia thna separated intc different Hrti, 
which are weighed ana tlMn tasted separately for 
the conatitocnb which it is iatendfld to exinct bom 
them. Tar contains on an aretage 0'6 per oetit. 
b«axine, 04 toloene, 0-6 xylene, and other hydio- 
carboni of the benzine aniiss— S to 12 per eent. 
- - ■ - - - - 0-26&0-" 



these bodies ahieS; inteiMt him, I shall 

be glad to explain how and where to look for it. — 
OEOijno CnBMTOT. 

[628T0.1 -Analyals of Oiloaka. — Church's 

" Laboratory Guide " fumiahes the desired infor- 

maticn. The procees is aomewhat lengthy, or I 

wonid describe it.~J. C. Bbuxsb. 

[62879.]— Annlrals of 0Uo»ka.-Oiloake ia 
oUeflT used as food for oattle. Ila aaalyiia mAt 
tIuMor« to show ib nine as nich, m well hum 
quantity of reiidual fatty oil OMttunad in it. To 
make an analndi of oilaika, 1— >» «--i- .■- — 



' oilaika, powder it flnelv, then 
ititr to 100 to 110° C. lu a drj^K 
M OMtftaat weight. Ilteh)wit 



mtaiiuimiswnts tha water. Intra&iee i 

qoanti^ a Oie dried matarlal into an i „ 

appanfia, and axtraet with ether for two to ttoee 
houis. iMiTe off the ether and weigh tlie remaining 
fat^ oA. Hm teridoe from the extn«t!on may be 
awAidly dried at 100° C. to got lid of the ether, Kc. 
It m*y Oen be tarted for oitiogMi t^ the well- 
known aoda-lime proeasa. From the qnanti^ of 
uibageu obtained a fair eatimate may be miade ol 
tha quantity ot albmninoid (nntritiTg) matter pre- 
amt m the ^loake. — OBOimo Chevir. 

[S28S4.]— Bogln* anarr.— The only way out 
Of ycsn difBonl^ ia to raise the boiler to the engine 
lafaL ^ Yon ««n rednoe the condensation by ooattng 
Hie t^e with a good non-conducting mateiioT 
Also nt B tap in the itsam-pipe, near the engine, 
which should be opened for a tew momenta when 
starting her. I premme the highest point of your 
boiler IS Gft. below the engine.— J. F. W, 

[62886.1— Anolent Ushta.— My beet thanks to 
"Dittim." Will he kindly give a little more in- 
formation ? 1 want to know the position of tha 
angle—fl.g., a line perpendicular to the plane of 
the wall containing the " light," being one of the 
legs of a right-Bjigled triangle, which is also 
isoaeeles, forms an angle of IS' with the hypo- 
thennse at that point : but where is the poiition cf 
the angle siloatecl F Is it at tha base of the inll— 



from the groond, which 

difhzenoe.— Old PioDOBKur. 

[62886.]— Dynamo.-Certainly the addiUoo of 
tiie iron ends Is a most eSectnal way to destroy the 
power of the armature to produce currenia ; they 
shontd be gnn-metal. I have not time at present 
to consider whether other caosas of failure exist in 
the^proportions, and should say put that right flrst.~ 
Shdu. 

[62892.] — FoliahinK Faate. — The Qerman 
polishing pomatnia you speak of is prepared by 
grinding togethor (eirio oxide {caput morluum) 
with taUow, adding a little mirbvue to cover tiie 
•mell of the tallow. The best caput mordiani for 
polishing porpoKi is obtained by pndpitatinK a 
aolutionot^ ferrous sulphate with oxalic add, and 
■abaeqaent ignition of the well-waahed crystalline 
imcmtate. This preparation, howerar, is too ai- 
ptsufra for tha manufacturere of potiahing paste, 
who ose the common ailicle ot commerce, or even 
ttie still cheaper residue of pyrites obtained in 
tte manufarturo of sulphnno add. — OaoiHio 



Obtain a tin can. A, caimbla of holding, aay, hklf 
gallon ot water, and fit it with a good ooAoanvin,. 
safety tnbe (B) and stoam-tnba, Q, both maou of 
glass. Fill the can half -fall with water, and qpply 
heat by means of a powerfnl Bunsen bomsr ; co- 

nect G by means ot an indiarubber Joint, wiUi 

|in. leaden pipe ; carry the latter straight aa far as 




snt la inflnitely 
i; bntanoh 



you require, then coil it round the evoporeting 
dlah contaimng the turpentine. The steam gctin- 
rated in A canies the neat of the burner to the 
evaporatiDg dish, and eaoopes at E, almost enliruly 
ooudeoaed. He arrangement may be imprtivi'il 

oondooting mvarialt nioh as wo^Uan rafia, iand, 
fte. Ton m»j alao immerae the core into the 
liquid if there is no fear of bd aoticm of the latter 
on the metal.— Oitomc Cheubt. 

[62900.]— Bftplow'a Wbael.— "B. D." will' 
iM the action of this a case of '■ rectilinear rejpul 
Sim" (Quthrie, p. 210). When a point of th 
wheal touches the mercory in the trough the drcui 
is oonpleted, and the point " moves away Imi: 
the lesutance,"' if I may nse luok a phraee. If tlj 
pointa be too deep in the troo^ I have oil'.i 
found the oonent mabla to ovenome the inartii 



[62914.]— Dyaamo.—In raply to thia query. 
l£r. Bottona kaa, on p. 102, "Aaaomatst (or cur- 
rent meaanrat) cwwiiia nswntiilly oC> galvamnLster 
wonnd with a very large qnantiH otTeiy fine win, 

BD that the iesistaneeui£«i>Mtir -*-»---"-- 

greater than tha tesistanca in tha 
nubmnenti an rery mial— ding, tjo .. . 

■Mat, if oaad in the main dnniit as an ammetei 
would indeed be vcnr; misleading. All the ammetoc 
that I have aver aean or heard of have a coil of u 
low ifialiilaiini as possible ; in fact moat of than. 
have simpW a brood copper band andmuath thu 
needle. Mr. Bottone must have been thin^ng (>f 
a Toltmetar.— Blxoibo, Uanohi ' 

[62918.]- Tranamlttar.— T 
pat on the [ieaea of wood attached to the carbon 
oonea to act aa ballast and keep the oonea npci^ht. 
^laet flit^fH out, or a imul Nrip cut frosn a piece 
of sheet lead, will do. I nsedleod wire because I 
hadit atband; it can be obtained from the seedaia 
aa it is aaed foe tring ap plants. Una microphi . 
works t^ the diflertoce in the vibcatioD* tA the 
vaiionapaita;bymakingDneof tha pieoea of wood 
attadied to tha oooealonger than the other, it altoD 
therateof vilnotionetttMMu: the con 
that the two oomas leopond to dilfenDt 

microplKma, thoodi it only tnMmJt* ipaechwli'jn 
qiiAen to, tnnsDUta eran note of a pano plivil 
in Qie room in which it is ilxad, and with an uuuti^iil 
freedom from burr. Hy elear-spttakiiis reoe^vir 
is botli deaoribed and illMtrated in theMzcEu.Mc 
ot the 20lh Jane last. It is patantad, and canoot 
therefore be lawfully used without a lieensa. I 
hope soon to arrange for the gnnfing of licenaes at 
suchaTerymodatsdereyalty, as will bring the tele- 
phone into gaoaral ose, and will make it a popular 
uiistrnmant.- H. B. T. SiBAvawATB. 

[62926.]- Donbla-Oell Bichromate Battery. 
— I do not know why snch a deposit should form 
if the Bolntion contains free add; nor do I rememlier 
to have ever been troubled with it. Then must be 
impurity or bad arrangements.— SloiCA. 

[62927.J — Watohwork. — Your watch mott 
__ Mbably winds up too far, and by so doing takise 
all power of! the train. Sea to tlw atopwork, jiud 
olao see that the chain is the proper aza. Take lln? 
wistch to pieces, try the chain on the tuaea witbiut 
the plates, and when yon have Blled thegraov.- ■.!■ 
the fusee, yon shoold have about fourteen liijk^ 
ood the book left. If the chain be too long, multt' 



.. the liza stated, than try it in the plates, 
that when it is wound up the stop holds it |'jo- 
perly ; also see that the foeee arbor is free betw^ bu 
tbe ptalas ; put a drop of oil in the barret with tha 
nuunspiine, and you will see that your watch ^vil! 
work if bU the train, &£., be right. — Haiilxt. 

[62929.]— Bnsine Qaarr.- If this querist ii the 
some that I replied to on page 394, query 62650 , ho 
was there told to have his engines indicated in ordtr 
to find out the power exerted. Horeover, in th« 
original query the sixes given are very difEerent to 



those in tha last qoeif. Look here, "Enginsmau." 

aTttagepree. on each piston, and then multiply the 
area of tne wL by the aveikga jprea.. by the spaed 
of piston in feat per minute, ukd divide by 33.000 ; 
theqootient is the h.p, exerted by that angina ; r—* 
next time you aak a query, be sure the ilimansi 
you send an oorrect. — Lasob Ohxia Yracrr. 



r62932.1-Deliriusn 1 
"Cymru^'onemay saythat pain is never accom- 
poniad by plesdng tho^hts or visioui, mre whan 
a person hat been mBa&m martyrdom for a great 
oauaa. The dis n asaolddmom tremens isapamfnl 
one, attended tw great nammi wruikriraa and faai, 
and theoowoomftaiit vialoni an of a taartol natuM- 
nke viaiims aean in dream and delirium tremens are 
aUiad phenomena. Iio mm, however, would expaet 
a Ble<^ to see pleasant dreams if a mustard 
plaster won applied to the top ot his head ; but he 
mf^it Twfffft* some fearful uiing as, r.o., that he 
was bdng scalped br wild Indians, and he would 
oertainly not have plaaaant and h^ipy dreams. So 
Hkewiaa tha suSerer from delirium tremens boOds 
up frightful images in his disradered brain aa tbe 
lesolt of its disrader. Nor oould one expect him 
to see anything pleodng nndec the cireumstanosa, 
no more than one vrcrald expect a child pasaiug 
some dark and lonely nook, in fear and bembUng, 
would see in the ifsrrnnm friendly face* instead at 
hobgoblins. For a discussion ot the nature of de- 
lirium tremens, I may be allowed to refer "Cymru" 
to my recent work on "Tha History and Soenceof 

Co.).- WiLUAJt AcnoiD. 

[62g38.]—K«atliiraf JonriuUa.— It" Appren- 
tice " will state whether the shaft is steel or iron, 
and will apply to Osborne and Co., T.in^ltaij (m^ 
advertiiemant facing first p«<e of matter), ha Can 
be supplied with the rsquulte composition (or IJs 
purpose. — A. L. 

[62040.]— Ou StOTaa.-nie iron floe is cunad 
in tM parti wbim it la cool enotwb to oob- 
_ .t J — ._ _. — .. — " -1^ rtioEocpiaia* 



reme^BKOsat 
tubes in the oolovpafn 
ill pcobahly be hotter 
and there inUtharafote 
■ ■ -T.F. 



to nse eoppa orpottsn wi 
of the So*. The ^va 
fiion hailing w 
be BO 00-' — 

[63H3.1— Bleotro<lUcii«ta.— To prevent the 
armaton stlAing, solder a tiiin piece of copper oo 
the poles of your magnet. — U. I^moun. 

[62943J— Bleotro-ICftgnata.- " C. B." only 
wonts Mature to alter her system (ot his coovmil- 
ence. With an armature in actual oontact, n- 
stdoary magnetiam ia great. The only ramD» ia 

*- vent contact. A ^ood plan is to tin the face 

magnet, or deposit ooppsr or silver ; but, of 
I, tUai^her lowan hMdlng powera, thco^ 
not tha attnottra power.— SiOKl. 

[62943.]— KlMtro - IbtgnVU. — "C. B.'s" 
_ligliet Ii, I should say, not soft enough. If tbe 
win is wound on reels and sl^)ped over the polo, 
I dkould adidae removing Uie raels and leaving the 
iiou honeahoe in a olaar fin all nit^t. He mi^t, 
however, first try the effect of sticking one thick* 
ness ot thin p«p«r over the polea. so that the 
armature win not aotnolly touch the magnet. — 

.]— Slaotio-XftBaata.— The reason tha 
armature adheres to the poles, is that the iron of the 
magnet or armature is not soft enough, and «on* 
sequently retains pennanent^ some magnetiBn. 
Rven it the magnet were oomposed ot the softest 
" m would lOl 
. ths residual 
magnetism is never fully eliminated. The anna- 
tun coa be made to ^aase, whui the current ia 



i62943.J— Xlaotro-lCaffnatB.- Tour magoat ia 
made of sufficiently soft iron. Take oS the 
. _re and put tha iron into the fin. While It b 
getting red hot make a nice little hole amount the 
dnden in the ^t^, in which, when red hot, you 
must bnry it. It must be left among the asbat till 
quite cold, and on no aooount must it be cooled 
quickly. You will find this answer perfectly well. 
Farfrom iohtring the "holding power" of tlu) 
magnet, it will increase it, for soft iron is alwayi 
more atrcngly magnetised by the current thw 
when not annealsd.— R. A. B. Bbkhbtt. 

[62046.] — Oxldlalug Oospsr Vlre IB 
Battery.— The sal-ammoniac forms chloride ot 
copper, which is bright green. You should nae iron 
WHS coated with mdiunbber, whieh can be dis- 
solved ia na[ditha, and well painted on. — H. 
Setvous. 

[62046.^— ZJ^htaninc a Wlfs'a Datlea.- Try 
a small vnndmill and pump. — M. SsTuou£. 

[62046.]— Uchtenlns a Wlfa'a Domaatlo 
Dutlaa.- As the required quantity ol water only 
amounts to a buokatfikl a day, raised to the height 
of one story, it iqipean tlut the simplest pun 
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pullol ap L*l/ > fc^: tt *■ bar. if dnunil, mihout 

5±H;.~-Lii!:i«ciBC k Wifs'a DomcaUc 
Sotiaa.— li " A Kiff.TiiKil Putaer" will further 
nfan '——''' Wh! nnr op Ibe :X>lb. ««cht of 
VAGcc vi^uli til ^z£e tnulzv* dailj. bf will utb ■ 
nbakif afijT^trt ithicli will cott nothing, and 
meei b; lir— .f- L::dr vid efarupimipi an to br 
biM^i :^ u-T q^iUitin : bat if no fixtona ■» 
aOovnl :l a Luu t.^ le* Mv a nliibcton airange- 
^^ KvU btEikif. It vonU cntunlT Wcfacapei 
bi par a pssT (i; LaTiu a backettul (Brnod up 
Aw !:* 1 i>i«c to Hod, aav, 3Ca oi -tOi. oa k 

_ S£.HJ.~ — B&fljo. — (1} BallaiitiiH'* '* Buio 
" tf be nbcaiiwd at John Alrnr Tnnicr'i, 
■ -- - - bartboti 



Crabr H'l Lcodcn, E.C., i 



"get 

, — itj at 

k 1^ tnt Nring ihenU be a fine TioUn E ; 
aeevd. a n;J^ iLick £ ; thiid, a Tiolin Kcond A; 
bank, a lii^ ±iid D : &ftl^ a fine Mlirs-coicTed 
KM i^^ : aac ibe uth. a nolin E, like tha fint. 
il 'nciipicfibt £iitandncakdSi>ger ihouldbe 
Mars tte bid(« than tba tip of the Uiiunb. Tbe 
faAs n= caa pt ih^ Iw^ fiaa the thumb, the 
kMSE :£* biaetnidiusd.— H. B. G. 

;>&*•-"— Baajo.— ;!; In nj dperieow the bed 
bai.^ i-'i-rfora >i iliiimil banjo ii Balluitine'a, 
«ki± n ; ;j;:>lAi bT Jehc A Tomer, 33. Biihope- 
Bfr naet WiiiJa .Crnhj Hill}, pike U. 6d. 
^ n* xxnct f^—g* aic aa folLitri : — The Gnt 

ftiA &K E : iLltI tiolin (ecobil A : foaitb, Tiolin 
tkri D : Ifth. tzi! £TCT-«0Tcnd pit •tting : liith. 
n:£c E. iike £:«. .o^ I al - aji itrifce notaa with 
AetB jf the fcn£cf ei. neanr the bridge than the 



.a fej/— To Tioliniata.— Tie bceakiDg of 
Kn^ naj be ca ^ ied bj the Timlin being inproperlj 
■K ^ ^11 1 v^QJd adTiK qoetiM to get •oma ei- 
mrtm-tin Tia-.ic wea -voUd anange btidge, &g. 
IW tev-a*^ tftis^ alaa U pmd dsNlj. I 

iw^kKv sut to Mr about lb ihortnaM of 
Fort joa hiJd tha Tiolin 



xek -J T-.:i-_ Tbe ■ 



t muit be throim bade. 



bmad, and, if 
coal, althoi ' 

! fn>m Staifc 

M s'-:^ ir-^t tz.i Kale. *Lii:ii adheie* ' 
tfe =7E. si«^ iAi»-i :.i a vel'iiog brat. Al*o let 



E^Li 






1. Iran the wall 
—lixs.j. 



'■i2i>I_~— Loaa af Toiea — tjjenitihauld hare 
i^mstieju. iM :: ^«; wx. u i& luaaiea loH of loia 
I '.fva a fc.ue '.f Ljabna. I ihcold adriH 
-MCMV. uTt vi.'t :^^ja: •'""■•■-^ with tb lajjiigo- 
cspt Tk* crE.t:s%D ia -nrj probably dae tc 
ni=g '^ ^^ =,^:ii=i BOBbniie coreiiDg the 
r^ai i:sii. i-x '.iA n'Jtt of vhicL aatnngenti 
Eiae i« tyjL^ i:n^j v> '*■*" On the other 
icaii. i: aar »c i-u ii^ f&n!j-u of uw or both 
r.ria Bi^ Rr,-.:^^ 3-.;ii:.:=::-.iialtnKtneiit.~U. D. 

:^Kii-:— LoM of Tou«. — -H. L." muit 

v«tki vLm-AWije 
ity'.Tf', and Gic eggi 




ligbt.'' » that if the diataace between it and the 
neir building be as great ai the beisbt of the usw 
buQiling above the bottom edsa of the " ancient 
light,'' then " the 43° line of tight" L> pcesvived.— 
John P. Oiiioixi!, Birmingham. 

[52959.1- Bear la Seiatch - bnishliir. — If 
" W. H. B." means >oui beer, a little Tiufgar and 
titade ihauld gire the ume reiutt.— T. F. 

[539a9.]— Beer in Seiatch-braahluK'- I^'ee a 
mixtaie of th« fallowing : } pint of oatmeal boiled 

pint of strbug Tinegar. — M. Sethols. 
[S2960.]-Sllk Flaps on Plata Uaohine.- 



Oiled tilk i* certaiolr rKommend»if outside the 
[dain black nlk^ but oilad aitk ia a wetUknowndcj 
pnpaiation— not lilk wetted with oil. Yoa can 
get it at an; cbemiit'*.— Siana. 

Cfi2960.]— Plats Haohlne. SUk PUpa.— The 
■ilk flap* are ititched on to the rubber. Only one 
layer of oik i> oaed. Neither the rubber nor Bapt 
■banid haTe anv oil whaterer applied to them. 
What -' W. H. H." hae mirtaken for the real nlk 
flapa are nmplr pieou of oil dik. sometimH put on 
to protect the nut Bapi, which are nndameath. — 
Eijh:tbo, Hancheitar. 

152961.]— BntterfUea.— Dip the whole ineect 
into cblorofoim. and laare it tor a tew minute* '* 
get thoroughly loaked. When taken out it will 
found to be "ceLaied." Sut it while soaking w< 
It will dry in a few minutee, anil remain set aa jou 
put it. Thia will anawer well if prtperlf dor - 
TheeSectot the chloroform on the coloura ia alan_ 
ing, but the; alt come back ai brightly aa before 
when dry. '* Lu '* had better practise on a fe^ 
common botterfliea first.— R. A. R. Behkeit. 

[&2901.]— Bnttarfliea.- A aafe way of relaxing 
Iheae inaecti ia to float them ou a piece of >heet 
cork in a bauu of water, over which a wet cloth ii 
to be (tretched. making the inteiior as nearly air- 
tiglit aa poaaiblB. It is a good plan to place asliji 
at wood or cmidboaid over the cork, ttaua prevent- 
ing the wat«r from aoakiDg through to the insects, 
and care must be taken that the doth is not too 
wet, or drops will collect uid (all upon the butter- 
fli«. Many nnall apeciei will, by this meaoa, be 
relaxed in twenty-four boura, larger ones taking 
Idoger, in proportion to their >ize. Very delicale 
haiulling moat be eitrciaed. After telazmg. they 
will require ftiing upon pioper setting-boarda, and 
mnch of their value dependa upon the luocera of 
thia procoa. If "Lu' like* to send me seven 



my paina.— Uastui J. HaAuQia, Old Bank, 
Shr^wabniy. 

152961.]- BnttartUea. — For relaxing inaacta 
tbat have once dried there ia no rapid method of 
any use. The following ia the rery aiinple mode 
adopted bj mjaelf, and I beLere alao by meet 
eotomologista. who frequently bave more spccimena 
than they can properly set in the summer, and who 
allow them to dry bll the* can give them 

caiefnl attention in the ilack naaon of wiute „ 

ardiuaiT soup plate ia filled with (aod ; this ii made 
thoroughly wet, auiplaa water being drained olt. 
A thin sheet <•{ cork, on to which tha insects to be 
relaxed are pinned, ia laid on this wet sand, and 
finger glaa reremd over them. Some insects wi 
lau ai mucb aa three or four dan to become suSi 
doitly aolt to set. and must not be taken off th 
letting boards till thoroughly dry. reqairing 
another two or three days for that puipoae. Btaet 
insects ban, howerar, one great peculiarity' 
.ling back after a time l_ 
which they originally dried. To 
9 the iniec* -- — "-' — ' — '' • -"- 



made of shellac diasolied in aj 
The point of a knitting noodle is about the 

connnient thing with which to apply the oei_ 

After this is done, the insect should be replaced on 
a tettiog board with « very wide gioore to prevent 
the cement touching the board, and be stripped 
down for another day till the cement is quite hud. 
For rebiing, ordinary wineb ttle ccrks. atnck end 
to the damp sand, answer admirably, and take 



"iSrA — ELaE.4 'VUmt Tb£.— F'.r w.h apur- 
fmt ^Ai.^^ J av.-jr! \i,te. a )»*«> of tuft nibhtr ' 
|q« ubA >,leM=. I(.j4r aas ti.UAib, U uore 



jueto. 



ct each.— A. Lloil 



t U^lU '71* - 1 



r5~£r>5.^— Iternlator /or Shocking Coil. 
il-mgo'' can regulate his shocking coil by having 
' a braa* ur tapper tulje to elide over the ir.n cote. 
' ' The greater the length of core inclosed bv the tubf . 
' 'thelesa willbethceRcct ia the regulator. Hirmay 
' ' alK> use a watix regulator couauting of a glsse 
' tube, with a brass cap each end, and a sliding bras« 
' rod through '.n-^ c*p. TLe tube ia filled with water, 
I uA tfa« tfroiiiials ct secondary connected to the 
: oapi. Hy raiying of rod immersed in the liq-.iid. 



qoeriea do not — _ . 

powerful oiidisiDg agent, and the bait tksl« 
used where other ingiSdiaDts are obj«cti o«aMs.B 
as manganaae and uoiA- — Oso. G- BLltxvBL 
[53963.1— Slide V«lve«. — ^Fomnnla''__«afc 
the foUoffing in Ainale^' 
and a great deal — 



b = Iik;(= 

,_ . D = load =. (ii. Ih 

[L .1. D] - !. Thoa, diafanoe from nod mk 



., him: L = la.p » 



= liin.— W 



charge for '' <dJorida 
llox. chloride of lino ; outer cell, aatonWi 
of potassic bichromate, 2 paila ; hydni^Bri 
1 part. A iitUe morcorr ** ^»^ ^-^j^ 
inner celL— E. A, B. BmcuHT. 

[o:197t.l-Aiitlmoiil»I I<*ad. 
antimony in nitric H^d, then add m 
and aftarwaida bTdrocalpliida o<a 
has had a subU qaantity of flaxa ri ^^ 
added. Tha preciytata digaatad at a BakaliM 
is gathered apou « Oltai, waahad wUatra 
taining a Uttla hTdEoaalpluds of aBiB, 1 
filtered Itqaid oonUiuDS the kntiBuan Airilh. . 
a little aestk acid added; theanlpU&d^M 
precipitate*, and ia ptharad, wadud, tat, ri 
weighed.- V ° 



centre*. If tha^ ara not Tary loaf.adB 
^nou^h to bear timuiig, tbaywillaatiafHita 
Hhap* ha mauia Msnplr entta la !■ 



M.»,thf 



but, , , 

require them. Toola uead forl. 
sDitable. A bar of a«eel 211. 
drawn oat to a ahan point nadhla«v<itta^ 
□■ed for metal will bo the bMt tool, asd^taH 
dry or use a littla trmta. Aa ti ] ■■ ' - 

I — J ,...,.1 - 1..: n n lia Mn gi 

Utat «raa 



beard of such a 



ight Txrniah theaa, bat that vraaU Mbia' 1 
.Ush. Aftec tonuDs aa fina aa fotlk f^ I 
ithsand and wabtr, and. if wadslteM I 
with flue enury and w«tar-— W. PoRB I 

ra29r3.J— SliArvemisc CHreoUf NW^ I 
I think irtiat ia aUoded taia joa i^'t' I 
pra««N of ihupaniB* tba abon ha^Mk I 
if the letth on &M cnttc- ' ' ' —^ ' 



nttec an BdttnlMB^ I 



knives are gromid br 111 i an atea**, lal att H ! 
are quite eqtud to a Bin HiiMmiIjiJi TTirniT 



mads for doatiitB, mo mt a •!««■■< atl^ 
of water, and tluaa wen aApwW As L oi 
N.W.B. at Crmra at mj bbmIh. IMnsM* 
that DutU WDory wbaob cuU|a(Mi<>K«i^ 
aectiona for the im i fiijae- ThB i* t* id ai >s 
to cut qoieker than the ocxta^m^t^^-^- 

['•WT"]— •■'— "hlng ITiaMkali T- wil 
never nt tbia white writboat MiiijbI i': ^ 
fliBtwenboait.Biul white still Mdv it B kits 
petniide. — U. SKTXOca. 

[52978.] -Drnmmo KaoUM.-I b^« *> 
compound Siemana ai^wtwia m^m ot ■■ 
Siemens dynamo, of wb^h I gan a ^V" ij 

thn irinrlinQ- in a rf I ba Wkat'I^'l^ 

asks me for ia ainaf^y to (anuA as ^V'* 
subject, and giva op a ooojile of dav^an"'^ 
matter. He mnat -~-*^O i juilf vjA ^>- 
formation aa Kr. Bottcna ia giii^ i*»m ^ 
found in varionaboota. Ilia ■otyealk*'*' 
ci-li fiesh particiilaia to each a^paiate }■■<*» 



i.;fulatei - 



so. Use 



lyres get tun dowa. tha flwsaa fat dMpK«i 
run on the chain. Tbia in, I ban no dnKJ' 
reason for "^'^tf^t tb iiiii to tb onli^i. v * 
wtieels will run kmgvt witboot taiainf np.'U* 
i-iil.'ati.:— O rw a o a m ]Cooa.-lB nfa«B ' 
Atthor Mee's 4^07 oa tha aabiact, it is tuat- 
the ."b,v;V --Mf OStrrrer, Vol. VII, p. 2», tW 
obesver at Bodcob otaHmd tha nuoi ■ ^ 
Febnarr. I^ol. wha« it waa *■**'- mst tka 
houn c4a. Oa JaaaaiT ttth. 18GS, Xr. D. 
Fr«Mnaawi t at Kan toata wb— ft Y''^^ 
pla^that *DB» naia jriiS^ ba mw tls«* 
creK«n( o( the sM ^oua ahova tha b(>ia«W' 
sunriw. and oa tba aeimiBg al Oa ™ ' ~~ 
the this utiut of tba aaw ^mk» aooa 
•rt. staler Hw it 18 bowabaftancooji 
'_'.-iober Ijt. liM. — Iteoa. Ownr K"ff 

1^=. tte Act ol '^riMasS —^■^'^ 
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OHilut, "W. H.E."h«reFli[aioBS»T0,S;»;5, 

■«ip Wlodlng, p. aig. 

Tbe ^'Einue" Windmill, 313, 

Ooremon, SIS. 

pdnttaf luitan HUdH, SIS. 

TT<?Miitg I-li!ik< wiUuratStriDf, Sift. 

UHnorial (o Hcma Stottur, U3. 



ChronKHCope, 8H. 
Capper RfduccloD. 395. 
Bienlliu' Drnamo, 39ti. 

Ficld-glu). tse. 

Dog(an,8M. 

Onmmiog Uuhin». 3M. 
W Bltl«T, 3M. 



,— ..-in, uid tLi} m&leri&l t&« danuged huiu- Th« 
d^bria till tu the batUm, UkinE tbe fit with it. A 

Whit it the remtAj 1— Couitiy Wonviii!!. 
[srae I.] -Chilled CftstlnKB.— 1 hin ■ nambfrot 
hilled on the ouMide (lom B isin. lo Jin. deep. They 
,n about lis. wide. I tm onl; e^ * chUI aa tht-m of 
iboDi |iD. 1 tbanld Ik gUd if naj at oat mrreapsodeati 



[GMSfi.j— New SyaoliToiilBad Clock and Time 
Sig'SKls Bt the DTiilsh Horolosiool Iiisti- 
tute, 8oho.-(lin our eiteemsd friend, Mr. Bildmn 
' othen, oblige nq with ■ deacnptioD, with ftbetfiti. of 
la kbove t .^jo, if we OD m>.Ve nnie to exhibit in 



[6«ei.]-Nickel PIkUhK.-I hi 
■ppcntos feu niokil-putisg. Will i 
tabnton kindlv nve the esmpontioD 

■E. W. N. 



M to ■OOM booh tMMiDg upo 



QUEBIES. 



.)— illobromate Battery.— I thould liln' i 

wt« and afid •ofutun wiU keep goad withoi 
ileetofou tlut T eonl 

WHka i bnt i 

At IbeeodDrtfaii time IgoIulJiht at all, 

Dui this : When 
m all right at Hnl. 



Ri- jnit H It doe* whsn nied . 



mtinif the bottom* of irun vemen i^a^tuu. 
,1 —Lead-tlaed Oute r Vet Bel for Battery . 

— liljr itliH veeaele beiug Wo pippnaivo sod loo breal- 
ahle.Iintend uuDf wocKlen rmljiagiilat' boiee icin. by 
iin. by fon, deep, which 1 (sonot nul^o watertight, uid 

1 Buppase, to, ULT. Ho. 21— n H.W.O-}. 1 hive vainly 

tried to folder tbo pli,t« together at the iointa— «i»pinB 

'la lead, then rubbing it with a tallow »odle. and 

g miitleu lead on l£e jolnta. The lead doei not 

auiv>, andataume placea melu the aheetaway. What 

■houidldol- BiuMxi. 

(SMeo.l— Slement X Axmatare. -Will anj one 



lakiDg the tooli. grindini 



iiatullf lor BiiM month*, and It hai 

tlmt without any aign 

■ " ■ ■ - tlhe 



luud a TtMT niDcb longer th 

: down. Wiat ia the eanae . 

■Is i; adnlteiated t or ihould Che ai 
up afl«r standing before putting 



i.1— Oramme DTOaino.— I ihould be n: 







, Bin* the ptlndpal dimeuioaa of Che Inn 
r made. What ahould be the ntatiTe nnji 

«dindiiTiniritl Into how manf tegmenli wu»tii 



rsmea.]— Ll«-htninB Conduotom 



bom srected I Whit kind, 






a^^y ol 



ipon thiaBnbject,-BBL( 



;BMM.l-81lde-ri 



le (biling matlan II pinilel ti 



[61893.]— I H.P. Boiler.- 1 want lo make one a» 
smpart as passible with, aay, 1» lonjniotive eoyper tsbei 
inalda. An engine iiilt Teiy well ; but boilen uchI- 
dom idveitiKd, md if an ealimite be laked, pricea are 
'Crv UlUe different from that of the eugine iUelf , If not 

[BS99i,]-To 8, B. Bottone.— Woald yonUndlT 
^lean ealimauotBiateoattorniakinga motor, and boDTly 
iipi^Dse tor working it. to ilrire pmperly a bin. baci' 
geurd lathe, with a battery which 1 leaye to your judf- 

[BSBOS. I— Prcaanro of Water.-Cin any of our 
teadera lell me— Ii the preaauie of Um «• er it the 
bottom of the Ka mocb grealpr thin at the aurfafw \ Id 
•o, how can it be calculated without algebii I Or. put- 

ol an air bladder it diSer.'nt deplhe X—YtKTii,*. 

[BMW.]— Brick OUie .-la ft poaaibla to get a white 
glue on oommoB bricki by my meana I Could I 

^enda^^' Iiienda <nl°^llneat. audi ahould^ glad 
to eipehmeat. and be Ihinkful. Ia there any book on 

[6W97.]— Legal.— A.le«»eabirwillT»lDeinabarea,lc.. 
tolie divided in certain proportiooa among hu brolhera it 

about the »ma time at the widow, and before tha money 
can be difUibTitfd. Qu wife and children in direct 
deacent are all dead. He makea i wUI aome time before 
hia death in favour of the widow of one u( tail aoni, and 
nertain anma to hi* gnodchildien. Ha. bunevcr. be. 
eomM banhmpt Juit prarloiu to Ui death, and when the 

bia ml la art aiUa, and hi* gnBdchildien are called upon 
loadminiilcrwHh tlu will attadedlo the letlere. Tao 
of the gnndchUdxea (known to ba abroad) cannot be 
lomid ; thab ihan* an eonaeqaenllr lamtod im ther 
tntniwd. One (a manfed fanalr) ii — 
be dead— thooA aHtt at tha " * '' 



hniband entitled to 
boted amon«rt her 1 
decidedly a^ 






. , . diaeaTered t 

of dlitiibniioo. Hi 
nan BnTiooa to hi 

Vei hoapltal. I> h< 

I Or mart It hedi.ir 






hiTcd yerr badly Indeed. -X. Y. Z. 

»9§.]--IIoDii'BlC.tIoll.— IhopelahiUno 
loomagh if 1 aa! aonie turther lulormaUi 

OB— ithich ia Tory variable, 11 I take the I 
tar iaadayi !2h, 1 






:l[Om 






TariatioD. for IbB flnt loarter ia made In lUtl* tnore than 
a dayi. rjih. The atcond la an1y*flnlahed In S dayl. <|h. 
InanoldDiitnlnonir it it, ataleS that tb< mooc'iabta- 



nuDfa ttoaer than (he earth'a thtt she fulla about 340,(00 
nilea behind her at bar tint quartar : that ia. ahe falls 
wok a ipue equal lo her diitince from the eiRh. Fron 
;hit lime her motion la aocelanted lo her opposition 
■hen aha ia come up la lir id the earth, havizig gainsd 
rhat ihs loat U bar fint qimrter. Frem loll to last 
qoaitet hsr motion oonUnoea aceeleialed, ao aatobea* 
lar belon tb* wutb aa iia» was beblD j It at hei bst 

frombBtUcdtolut: 

■■-'■*--"- " ttohar third qi 

^wifter^ ^iii the 

ina atitod lo ba. Howevar. thla being 
a<k what would be. the effect of the 

— , _. jioon diily in her 'dfdioati™ 1 7t ia 

alao said the tldai ire looner in the moon'a Snt and 

third . .. . ; "_... ___"_ :_ ." :__: " 

Why Is thia T Would a body on the eirUi loUoi 
eeemt at flret light that if th 



loUoiringl^ 

IhBIUtI It 






dagreea. and I find thi 
V^inaeqnenily. I fill to imdi 
the earth's.— Qioto i. 

lSM».l-ElootrO-X»miot.-ToMr.J.Srnioo«.- 
_i the lasn* of the " K. H."' for Jan. 1 •a. under the head' 
ing Eleebo- Magnets, paTagraph SB, you describe an 
elactnkaunet witli oo& on* heli;i. wonid you kindly 
•late whetherths form will itDict la poirerlully aa the 
ordinary hanaahog-ahape witb two hvli(«fl t i hare a 
number of email magneta to make, ud il the one helix 
paltemLi ai powerful aa the two belii?e. it will aiTe a 
[otofwire.-AimiiiB. 

[e-iOOog-Slld*- Valve Motion. -Will one of out 

atvea of Uie L. k N.W. coirpaond en^ne"re worked t 
amgetcini^ Che pattoma out for ih.p. engine, and would 
keloapply Itto tbeume. A aligM nketch. if conie- 
ient, will greatly obliga.— A Matmsii. 
[KBOi.]— Cement Haarth.-Can any of "ours" 

I that hot coali falling on it will not discolour it to any 
_i(est. Would like something that \i not duaty. If 
Aabestoa paint any uae I— Nino. 
[S3 OT.]— StrenBtli of Beam. — If a beam will 
ippgrtaload of four tana in the oentra oraefc.epao. 



1KBO0S.1— Soda and Alum.- Wm asy chemical 
contspondont Inform me whit action lakes place on 
mixing aolutioos of the abave. and what i< tlie ileposit 
which la farmed thereby 1 — J . H. 8. 

[tSOM.J-LauDoh KuKinea.-I rtiall be glad to 



■cope with an ippant 
glad to be told how ta i^ 
colour, are plalei of ael 

■■Il'm."p.'v!k^Kiii 






of optica, 
ying lenaea" uaeuiur 
r polariaed llgbl, aa 



1 be llentiBed 



[EaiXfr.]— Bleotrlo Saa IdghtAr.— Can any 

"oon *' glVB Inatructiona fornnhiiging thebatlayus 
in iborel Alao partlcnlan of oonatractloo.'Nuu. 



[B3oce.1-Le0al. ,. — 

intoon theminiigsol A.audB, C, U. 
trusteca. It !■ deairad by A- and B. to i~ 
t. and diachaiifi ' 



BOttlement i> eolsred 




..__j like filemmi'. OnUwuiaof uraaton '~ " ~ 
intattir. Hio nradOB takes place when tl 
legtnanla of Inn portJoD ol aimaton at* otfoalt* a» 
Mlea of magnet. A* MuneotiaBa are lU dean and good. 
riiB lipgemapnet fsnotyery strong.aod laMin outalde 
llam. Tb* armatDrfl ia wound lonJEltadinaliy with very 
^e^k^flovered wire, the ends beiug attacbaii to the Iwa 



ruoio.i— VakliiK Banjo.-C 
tsuma olaDalliod ut makmg a i 
sm pnt^ baady with my tools, 
ninld mafc* one, tl some one would 
klnd-Anurlcanlwithabai^] or : 
nriety of wood oaad. how in be 
atrstch the parchment *— P. A. L 



^"a'b^jlil^I 



ogliablopeo) I Tb* 
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'nau~— Kac«pp of StCBBt.— How soar nbic 
fm at WfT t.xlII nape i&^3 dH cnLatrfnoBS-ltfii. 

T-^fcr F[jt.aKr -" ' -"F > ^f' a" » 

Wis; ■ ^t f z='ui :— V5U. Hl&sd, 

'SXU~— BeBUrrinc Coloiu' ft«B> Piali OIL 
■^^ aaj liB'H o^^^n Be bf nviay « um^ ■"■*^"^ * 



,]— Wlmahnrat Inflnmo* MMhlna.— I 

"^ Wndnnt inli^ oi t^ hMtiMtlBM 

TkcK «M oa* or tin liMs a»t>iw 

detafbd-^riad^lli.ttc iMbnuid 

mitim tbni to plnii. I imn md* 

^ -^^— ,|)Lttiatt(at,iQiiBd(dktboUi 

- _. JB.fnaedMo(pl>ta. mil 

■«,««« If I un light I Alfo let BckBOVwUt kind 

ol ecBunt I dunld on.— Tut Vi^h ah Autktb. 

[saois 1— Tuiiiah.-cu ut aw ftr—t *h» bvt 

n; to tmt ipirit -nniMi ! Are lba« miiT Blta [ii««a 
in the m&zfcet mitable for the ptapive T— Ifo- S, 

[SUM.'— TempaitDg Cooper '■ Toola.— VtU 
•OHM ntia Infono me bov el(ctni-boi*de iteel la tcm- 
' 1? {pDop^] T OnpridDipAl eattlafl' tool* 
H. ud il u mr nnnow III get 110111 
rifht imon fiEqnnttr aott 0ua hud). 



AVSWXBS TO CMBBBSPOniSIll 




_ --— rida ettlie pa p er «alr.t^ffc 

ma to qnetlea, ind wlieB uaiRriiiK 4iiinM aci 
oomben u well u t^ titln of th* qw riw tii»M i 

OMTiM, or r— "— - •— ' ' .1^.- 




T.VB 

at Uw B.A.B.)— Eljctm c to ^ S»« 

ooimeT MtuKt*d br OBBnw vBitad vttBllaiirtti 
—K. C. iUiuto poanUe, nippoBBCthtnaiiKi 



imiBthif oir thediOtrRur in thrir imiteiiedaB,the poel- 
tiiB lad foci bt the flint uid enm liima of Midi tlwt 
■nbsDtnp.'-C. T. K. ' 

IB0l».~Pl3tiii» Windowa.-Cko _^ 

torn ae of • nod cnrtinl mttbty] of flMns (he wfadn 

■whM, apKullT ttOH of the I ■ ■ •- 

thftt Iher an be rcA&tr taken 
i^m™. - '■ 

■t^mt tl 

>. ht Uk'n tu piectt— (othegmt injiDTol 

uu iHuii m ■ BU>Jf-d(-:<:inttd iDunu An ».<,ftrt~i 
■dnnt*^r,':^:£U3iii,tdi(iL*plui adopted oivld, » 

, » l"'--;;"* wtfrt- the npptr put li uikE 

'-^Dwd -_ tu ui u£ xmth-nOalr ^1**— A. Lloto. 
runu.;— Who UiscOTerad the Lniutr Clelta ? 
»i/"-H"''''* " '■<*"'«" ti'-'o un th« Huialiti ol 
Worid* tlf ( J JiTwinr IKH^ oenm : "The illiutnou 
•HBi, "Lo h« H^und ■ finter knovled^ ol thf 
*IlAd:><TbuDrmuiin tb* world. diecoTend in 
]GKc^.ling*ti'Ji Mianui, ih» leunitd, ud 
irii Liaee IikU m ■ caiHr. We bare t«uon to 

"- u«. that lliii li ft rirer." I 

— i turned to ii John Dominic 

vaaOet rd Ihf fUiatnoiu timOj of utn> 



S«iii Snci. (HoW au annm afi^MBlfpni 
eniinlr OQ mdiTidumI oapu^H T litnktntt 
Ute to Wb-J-A Totmo SxJinn. ^liiiA»> 
■^- "not eaj- whnt pniat it iiiMBqati 
bm you vill Ondit In uliiiiiil inl 

...rmmim. (Tte cuoaecttoB uaipo< 

u dHidedlj olqMtianable ; but the betf ■■Lb 

ifort of ths LSbtsin^nid nal»M» "" 
n See tlmo the t-Ji^ ^ yi-t nine 



F'^ntinelle irlta. The 

Ir onderttwrf lu reUlr 

■MA±Jir Mfls'.^g a cl^^: .,t rill. Umunl, 

^S"-"," ™n r« 'te otdit r,( 4i«otcriiig th__. 

■■*-*fc otjt^i. I en ann (tat Atmrri ■ - Fupular 

.J." V'^- n. p. »,7. Moph.--' '— ■ 

...n;<>iIo* ;•»■«« in tonti 

rw:«i:— Conftctlonery.-WDl jBrofToarnederi 

™™ ?' tt-^ d<«Tif.-j',!. i,( api«n-;!n> nwd in confM- 
twtwT * .; iMtajr ■».-*•.. in ih, (jna ,,f pj], !— Wjivi, 
''*«_^ ■; Black ColooT for Cemant.— lamlarloc 
Cf^i U.T :-\'.'-: iatjta &.- mW iht ™ 



Aan> M t... ....■i, ,rt '. ;« wf., '.t Fel. is. iiT3. ud 



IS in dMtb, the diist 
rh(e&. The liquid (look 
iU. The akin becomes 



and Berlioz h«Te recently rsadbefoie the Aadf mio 
de Mrdecine a further contribntion on the effect of 
the bodlll of jequiritj on fowli. A niule injection 
□t tmto twentydrope of the infiuion uito the anb- 
CQtaneooB connective timie ot the breut loodnoM & 
rapid poiiduog, tenninedng '" '■ — '*' '■" -»---■ 
■fmpl^ b^kg copjoui dianhi- 

contain niunben of the baciUi. ^^^.^ 

infiltrated »ri(h a eieai liquid, which abounds 
bacilli : the great pectoral muscle becomes volumin- 
ous, aa happens after au injection containiog the 
microbe of the cholera of (owla, Microacopical 
e x a m i n ation of themuscleahairitranBYereeruplurea 
and necrobiosis of the muscle fibres, with infiltration ' 
of thecoanectiTe tissue by fibrin and lymphabcceUs, I 
juit as iu the cholera of fowls. With an injection 
of a imnll quantity the fowls remain alive, though 
a local odeuia. with damage of the neighboniing 
muscle, is produced, but immunity is acquirod, A 
tr-ih iiijocliiu into the peritoneal cavity aeems to be ' 
partly eliminated by the previously induced local I 
muduef. The lesions-aet up by the microbes con- 
. tinue \t evolve apparently after the complete 
elimination of the micro -organisms. — Lencet. \ 



br the ima "■nctioa^")— B. H. B. !«» 

Jt( m back niuBbeim. and Ok niseafiBni 

in miJien' lisU.I— im-A. (ITo annpus, d -M 
1 ; but aeveialanjalafi^^a^maialK 
'f do not knOT of neh a hook. Ilr 
Uw nbject In buk nlimea -PR 



5«'™4' "g««;, .»■' r«-"thefBiwe. „pp.'ift, 1 
\oLXXXIV..udtheindic«aB«aaslli' —jxiix-j. 
(See p. US, last volume. Tbl^S^ is bnu^ 



toMjintiunitwang: tlii^areuuBUrbeM 
*^"' " ^^ ^'™» P<w»ed mtotoa eU~» 
B£.^ (The iiual recipe i»—Wsrk Kb- an hoot ia>t 
vitu tot. chzoma aad tea. sIkm ^ lift oai ■■*.! e^ra 
ilie air until eold. then wock lor >■ hnmr u a^ 

\ ou cu pDichaae duA e^^^ ttaa vm luju 
paunded fiaa hn, bocko, BBMAnka, and^^^* 
bat the propattaa* hK««5«hMB pifiiaiit 
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AH AMERICAN TRIAL OF AN OTTO 
0A8-ENGINE. 

AN elaborate series of experiments made 
at the Stevens Institute of Technology 
to determine not only the actual efficiency 
and economy of an Otto gas-engine, but 
also the extent and proportions of the losses 
met with in its ordinary operation, has 
been carried out by Messrs. M. Brooks and 
J. E. Steward. The capability of these 
gentlemen is vouched for by Prof. R. H. 
Xhurston, who writes an introduction to 
their exhaustive paper, which appears in 
the current number of Van NostraruTa Maga- 
zine, Some earlier investi^tions, carried 
out by Prof. Thurston and his assistant, Mr. 
Oartwright, had given a fairly good idea of 
the causes of waste in the gas-engine ; but 
the former thought the collection of further 
data desirable : hence the elaborate report 
made by Messrs. Brooks and Steward of no 
fewer than 20 trials of a 10 h.p. (indicated) 
Otto gas-engine. In Prof. Thurston's ex- 
periments, he found the consumption of 
water-gas to vary from 21*2 cubic feet per 
hour per horse power in engines of 6 to 7 
i.h.p., to 24*5 cubic feet in engines of 2 h.p. 
or less. The friction of the engine varied 
from 40 per cent, of the power in the smaller 
to 20 per cent, in the larger engines, while 
the waste at the exhaust ranged from 12 
per cent, of the total heat of combustion 
in the small engines to 24 per cent, 
in the large. The water jacket carried off 
from 45 to 55 per cent, of all the heat sup- 
plied by the combustion of the gas. Except 
that corrections will have to be made for 
the price of gas, the report of Messrs. 
Brooks and Steward will be found of con- 
siderable value in this country, for tiieir 
twenty trials were made, so far as concerns 
one moiety, with' varying powers, while the 
other half were made at fml power, but with 
slight differences in the nimiber of revolu- 
tions per minute. 'From the figures sup- 
plied by these trials, it appears tlmt the toUl 
heat accounted for thermodynamically is 
34 per cent, of the total quantity supplied 
by the combustion of the gas, consistmg of 
the heat actually transformed into work 
and that expelled with the exhaust; the 
water-jacket, radiation, &c., account for the 
other 66 per cent. It follows, then, that if 
this loss can be materially reduced the gas- 
engine would at once take a far more pro- 
minent position than it has already done ; 
for its convenience, safety, and economy all 
oombine even now to render it the motor for 
small power-userSi especially in cases where 
the power is required intermittently. The 
engme tested at the Stevens Institute has a 
stroke of 14in., and the diameter of tiie 
piston is S^in. It has two flywheels, weigh- 
ing together 1,6501b., and a pulley 30in. in 
diameter was used in connection with a Prony 
brake. Both gas and air were taken from 
rubber bags after passing through meters, 
and even the quantity of water was mea- 
sured (as well as its temperature before 
entering and after leaving the jacket), 
though that is not material to the experi- 
ment, as the same water is used over and 
over again. A pyrometer in tiiie exhaust 
. gave &e temperature of the discharged 
Mses; a Tabor indicator was mounted 
airectly on the cover of the exhaust pas- 
sage, and a speed counter was attached to 
the link movmg the slide-valve. We men- 
tion these detaus to diow that the trial was 
carried out thoroughly; but our space will 
not enable us to rep]x>daoe the elaborate 
table in which the results of the tests are 
set out. It must suffice to notioe the chief 
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points. The gas used in the experiments 
was that obtained from the street mains of 
Hoboken, New Jersey, which, besides cost- 
ing 10s. per 1,000 cubic feet, is, it seems, of 
rather poor quality, so much so that the 
reporters make a special note in which they 
show that 21 cubic feet of average good 
quality illuminating gas is sufficient to de- 
velop one horse-power per hour in the Otto 
engine. The gas consumption with varying 
power was found to be nearly constant per 
i.h.^)., but of necessity varied with the 
effective horse-power, because the friction 
increases in proportion to the useful work. 
The figures given under these heads show 
the value of the governor, which cuts off 
gas whenever there is an excess of speed, 
and thus insures economy in consumption 
when the engine is not required to 
exert its fiul power. The experi- 
ments to determine the ratio of air 
to gas gave about seven of air to 
one of gas, and, making allowance for the 
poor quedity of Hoboken gas, that indicates 
that the ratio of 10 to 1 usually assigned 
must be slightly in error, due no doubt to 
the method adopted in ascertaining the ratio 
— viz., by taking the volume of uie piston 
displacement loss the measured amount of 
gas. The ratio obtained at the Stevens 
Institute is that of actual measurement, and 
some tests were made to show the effect of 
increasing the proportion of air, the result 
being that it is found to be false economy 
to throttle the gas supply, as the consump- 
tion increases per effective horse-power, 
though little difference is noted per i.h.p. 
From the figures given in the table it appears 
that the amount of heat carried off by the 
water is about half the total heat given by 
the combustion of the gas; but when the 
cvlinder is kept cool by a plentiful supply 
the quantity of heat carried away appears to 
be greater than when less water is used and 
the cylinder is allowed to become warmer. 
When a comparison is made with the indi- 
cated or the actual work it is found that no 
advantage is to be obtained by using the 
minimum quantity of water, and the authors 
suggest, as a probable explanation, that 
much more heat is lost by direct radiation 
when the cylinder is warm than when it is 
cool. Messrs. Brooks and Steward have 
rendered their report complete by entering 
into an explanatiou of the theory, taking 
the thermal constants of the gas, the air 
necessary for complete combustion, specific 
heats, and a number of (indicator diagrams 
into consideration. As the latter fail 
to account for 40 per cent, of the 
total heat, and as it is certain that 
the heat carried away by the water- 
jacket comes from the gas, it becomes of 
some importance to learn exactly what oc- 
curs. According to Messrs. Brooks and 
Steward, it is a well-established fact that 
heat decomposes chemical compounds. Car- 
bonic acid, for instance, is separated into 
carbonic oxide and oxygen at a compara- 
tively low temperature. At the temperature 
reached in a gas-engine after an explosion 
it is almost certain that this action of 
dissociation occurs, and prevents the 
complete combustion of the gas taking place 
instantly. As the temperature decreases 
from expansion further burning ensues ; and 
thus they say it is quite possible that the 
gas is not fuUy burned until after the open- 
ing of the exhaust valve. This view is 
certainly worthy of attention, as it serves to 
point out the direction in which further 
improvement should take place. From these 
trials it may be stated that the efficiency of 
a gas-engine of the Otto pattern is 18 per 
cent, indicated of the total neat of combus- 
tion, and 14} per cent, actual useful work. 
The best steam-engines utilise only 10 per 
cent, of the heat-units of the ooal, and nmdl 
engines rarely exceed 5 per cent. ; so that it 
seems dear that the gas-engine is bv far the 
more perfect beat-engine. An estimate of 



the running .cost and interest on capital of a 
gas, steam, and hot-air engine in America 
gives the relative positions as steam, hot-air, 
gas ; buj^^^ position of the latter is due 
entirely t^ne nigh cost of coal-gas in that 
country (10s. per 1,000 cubic feet], and, as 
Prof. Thurston says, " even now the gas- 
engine has found innumerable applications." 
As its running cost is reduced by the use of 
special gases, and its economy is increased 
by improvements in design and construction, 
the field of its usefulness will, he thinks, 
indefinitely widen. In this connection it 
may be mentioned that the Dowson water- 
gas, as used at Messrs. Crossley's works, 
gives one i.h.p. an hour on a consumption 
of l'4lb. of anthracite — one attendant being 
sufficient to look after Dowson gas apparatus 
capable of supx>lying 300 i.h.p. The only 
steam in their large works is that found 
absolutely necessary in working steam- 
hammenb 
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The Art of Soap-making. By Albxajtder 
Watt. London: Crosby Liockwood and 
Co. 

IN his preface, Mr. Watt says he has, in 
compiling this book, endeavoured to fill 
a void in English technical literature, for, so 
far as he is aware, the art of soap-making 
has been left without a textbook adapted to 
the wants of the many. We believe that is 
to a certain extent true, although there are 
many cyclopaedias, &c., which contain 
the elements of the art, and several 
translations of works by foreim authors, 
from which latter Mr. Watt has drawn much 
of his information. The art of soap-making 
is to be found in those special blue-books 
issued by the Patent Office ; but to under- 
stand many of them one must be already an 
expert, whereas it is some handbook that 
would give the practical details of routine, 
manufacture, and recipes of known value 
that has been wanted. We think we may 
say that Mr. Watt has supplied the want, 
although it must not be forgotten that soap* 
making, to be commercially successful, re- 
quires the services of a competent chemist 
who is also familiar with the details of the 
ftetory. Chevreul, the distinguished and 
venerable French chemist, was one of the first 
to clearly explain the nature of the reactions 
when fatty substances are treated with boiling 
solutions of caustic alkali ; but it was not 
until keen competition made itself felt that 
soap-making was elevated into an art. In 
his first chapter Mr. Watt explains saponifi- 
cation, givmg Chevreul' s tneory, and an 
epitome of Liebig's researches, with some 
remarks on the great importance to the soap- 
maker of a knowledge of alkalimetry. The 
succeeding chapters take us at once to a 
brief description of the works, and the 
materials employed therein, and Chapter V. 
treats on the manufacture of hard soaps, 
that is those made by a combination of soda 
and water with fatty matters ; soft soaps 
bein^ combinations of potash witn 
certain kinds of oil, mostly those of inferior 
quality, as horse-oil, fish-oil, &c. Castile 
soap is properly made from a pure olive oil 
of the third quality — that is, the oil obtained 
by boiling the residuum of the presses in 
water ; while London mottled is a combina- 
tion of kitchen stuff or anv cheap fat with 
the crude soda known as black ash, the im- 
purities in which impart the mottled or 
marbled strike. The abolition of the Excise 
duty on soap gave an impetus to invention, 
and accordingly we find in this book a 
chapter on cheapened soaps, in which Dr. 
Normandy's process is described, and those 
processes which utilise the silicates of sxia 
and potash. These sUicates and fullec's 
earth can scarcely be considered adulterants, 
as they possess detergent properties themp 
selves ; but the silicate soaps are at ^ao:^ t9iM^ 
not VoitAd. Vst Xa-^kS^ ^xar^-wiRp— '^Ms^i^ Vfc 
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"tubea tarrying the crown and Qint ' 

"*~* hen Jjy placing the eye at the hole in 

- %s<w, Uu) coireotor tube must be shifted 

4^b« mtenectLOOB are brought in a line. 

-•^ KUde in the Urge tube to allow occesa 

. mi.a « Um fttingg. 

f».*ly two movements mutt be provided 
jj^ ■ttulunent ol the corrector mount to 
^^. ^«, first, the centre ol the correctoi 
.^- Jm eeoentric to that of the large tube ; 
s^tndfy, Ot» centre lines of the tvo tubea 
Mthwut each other. The seoond error 
.' xuiMdied by tilting the flange of the 
.aXMM tube, that ia by ineerting packing 

— r-t it and its neighbDUT, in the proper place 
9 tiM axH to pamjlclitm. If the centrei 

~ xk occentrio, the brass tube must he moved 

— Xjf until the error is removod. This 
iJbBitM Uie Bcrew-holei in the flange twiing 

aawn^ to ollov some displacement. 
~^1 fttntid this centring process will be touad 
-'- watt todiooi and irksome job connected with 
~ . i~«lyte. It will cerlaioly be no eosjr matter 
~. - >'t a delicate adjustment by shifting the 
- n in the narrow oouflncd space between the 
~ %lbaB,Ias they are anything but get-at-able 

^t position. I am of opinion the following 

ia more practicable. If the large tube ia 

^Ekt and purallet it is certainly better. 

— ^ ajre a brass tube which will carry iko double 

~ .> «I the correctors. At each end of this fii 

~ '^wo circular discs or flanges ; loonnt the tube 

— — true mandrel and turn up each end exactly 

— -^ to fit into the hirge tube. But, if the ■- 
* of the large tube cannot be depenitcd on 

■M a simpler or easier plan than the (olloi 

-XMt the discs Icsi in diameter than the inside 

^^thohibe. Neit, having roaghly determined 

3 place of the conectom, fix two stout brass 

■— i.ns on the outside of the large tube, so that 

.'*'^4£ shall be exactly over the flanges inside. 

— — Ht tour screws equally apart through each ring, 
' -oMt these screws be fairlv thick, with coned 
" ^Otnta; they are best of steel, without heads, with 

eaw-cut for the screwdriver through their 

. ubstance ; they will then be leas likely to catch 

■_.^. -t get disarranged. Screw down lightly at first, 

Z. u just to dint the flanges; take out the motmt, 

,. "iiid deepen these marks with a centre punch. 
Tl.rhen, by means of those screws, the correctors 
~auif be odj usted to any degree of nicety, and 
~ thev'Serve also to keep the mount in position. 
With regard to the prooeaa of correction, the 
writer observes : — " The eyepiece must be 
^ ' inserted in its place, and the test object kept in 
th» centn nf Jicid of view. For the chromatic- 
correction, cieunly 'cut red and blue or violet 
letters, placed in a bright lii;ht on a white 
[-. ground, about 50 ur 60 ysjrds distance, make an 
excellent guide. 

" For the spherical aberration, a hncly-lined 
watch dial, placed in a strong light at about the 
snme distance, and liewod alternately by lhi> 
centre and edge of the o.g..' forms a good 
test- A slight over- correction in tHCh case will 
oSotd finer definition with these instruments 
than the opposite error. The eqnal appeomnci:: 
of the enbiTged Btar,diac, when tho eyepiece is 
mOTed to equal distances within and without the 
focus is not to be relied upon as a test for a 
diolyte telescope." 

The correction of the oblique chromatism 
" may be brought about hy drawing out tlie tube 
containing the iield lens of the eyepiece, until an 
object is hiund to cross tho field of view without 
any disagreefihlij display of colour. 

"The eyepiece med should be of the Uuy> 
ghenian type, but the lenses should have their 
respective foci in the proportion of 3 J or 4 to 1. 
" Errors of centring will show tbomselvea iii 
, an unequally coloured field, and, it the objective 
U not square to the axis, the diffraction ringt 
will be thrown ecceqtric with the imago." 

The writer assigns the following reasons whj 
it is preferable to use, a pUno-convex objecT 
lens ; — "For the perfect correction of the ipAerifa, 
aierraliDK, the compound lens mutt be so calcu- 
lated that it ehnU, when in contact, somewhat 
octr-eorrerl the aberration of the object lens. A 
perfect balance may then readily be brought 
about !iy slightly aeparjiting the lenses." 
Hence be advocates the use of a plano-convex, 
because its error is grcat'^r thnn that of a double 
convex, and it may alao be increased by reversing 
the lens. 

To fin<l the f tci of the correctors, the same 
rule is us^ as I have already e.tplained. But, it 
may be rcm-irked that this rule ia not exactly 
correct unless each correctoi has the suns focus 



This cannot bo so when the 

(or each lens. It is the ordinarj' plan to 
h«m alike ; hence, we can be certain that the 
logativo error is in excess — chromatically, 
ilitay — spherically, imnilimt! — depending on 
low the turves are arranged. The heavier the 

dint, the more will its refraction and dispcrsian 

preponderate. 






the 
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■' Where.' represents tho diameter (that is, the 
riloar eftoctiveaperture) of the correcting lenses ;rf 
the distance of their centres from the focus of the 
object lena; A., the effective aperture of the 
■ibject lens : F, its principal focus: and a, the 
iiflmeter of the field lens of the lowest power 
jyopiece it is proposed to use." 
II ii is halt the fucal distancL F, then r = 1 
L + j) ; or if one-third, j- = i (A + i'l)- Those 
ho contemplate making a dialyte, would do well 
read thi' articles in tho journal I have named.* 
Thoy ore excellent in many respectB, though I 
think the writer's plan of a corrector mount may 
bemueh improved. Alsoit is probable that a series 
at circular cards, perforated with a small hole at 
tho centre might be more readily applied in the 
ulignment of centres than three systems of cross 
wires. .A bright light might be placed ho as to 
be visible at the eye-cap through the hole at the 
centre of the object end : then the corrector tube 
would have to be so placed as not to interrupt the 

The writer mentions a dialyto made by Pro- 
fessor AVilaon, of (ilaagow, in 18iH, which had 

Crown glass index, I'S3: dispersive power, 
■0J2. 
Flint glass index, r58 : dispersive power, 

I'la no- convex objett lens, 4in. aperture, 48in. 
focus, mounted in a tube 6tt. long, with plane 
side outwards. 

Correctors, pLino-convex and plano-conc 
2in. aperture, and each curved to a radie 
3-71, and pbieud 26in. from the object lena. 

I have been favoured with an account 
dialyto made by u gentleman, who, I presi 
has, to a certain extent followed the directions 
given in the papers just quoted. It appears to 
be of the same dimensions, and of glMS c* - 
similar quality. The account is as follows :- 

"The o.g.' 0>in. spcrturo) was made out i 
piece of carefully ulected plate^lass, pla 
convex, riidius UOin., focus euin. 'Fhecorrect 
'2 Hn. diameter; were made from a pair of Sivis* 

discs : the density of the flint beini^ 3-l" "' ' 

the same aj Chance's 'dense flint,' 
density of thr' crown about the same as Chance's, 
i.e., -.i'oo. The crown lens was plonO' 
Jin. radius; the flint, plano-concave, a 
railins. Tho o.g. was mounted in brass coU, end 
nnd cap. The correctors in two tubes, onf 
sliding within the other, :ijid these tubes togethei 
sliding in a short tube with two brass rings, ont 
at ea& end, just fitting tightly in the mam tube 
of the telescope. This main tube was of zinc 
covered with American cloth ; the polished brass 
ends gave it a satisfactory appearance. It hod a 
door in the proper place for introducing the 
hand to adjust the correctors. The eyepiece was 
made so that the field lens could be separated 
considerably Irom the eye lens, and rai '" 
to focus was provided. 

"The correctors and eyepiece Were adjusted 
together in tho tube tor colour and spherical 
aberration on a watch dial lit about 11/0 yards 
distance, and carefully centred. All the adjust- 
ments being correct, it was found that the colour 
was well i.'orrcctcd ; and, to correct the spherical 
aberration, the lenses of the correctors had to be 
very slightly separated. The definition on the 
moon, planots, and btira was very fair indeed 
when tno object was kept in the centre o£ the 
field." 

In coni-liidingmy notice of the dialj'te. I think 
it will be admitted that it is not adviwihlo to 
resort to this form for apertures less than 44in. 
or 5in. : and, even in this case, if the amateur has 
to get nearly »!I his work done tor him to orde: 
it would probably Im more aatisf^ictory to buy 
less inatument on the ordinary construction. II 
he can grind his own lenses, or morij cispecially 
if be can ilo hid own fitting and mounting. Uion Ilic 
cost of the instrument should not run into a large 

* Ther >PPeu >t p^e* Ul, tsft, ud UO, Vol. V., l&n. 



It is rather remarkable that no practical 
an advertises dialyte lenses for Bile. A 
sin. plate, plnno-eonvoi, 30io. radius, and two 
2Jin. convex and concave planoa, oin. radius, 
are vcrj' simple forms ; and, if one may j udge 
from the prices of other similar lenses, tho lot 
ought to be obtainable for under 30s. Looking 
over some back volumes of this journal, I find 
Sin. single object lens and eyepiece advertised at 
10s. Od., and most certainly the pair of correctors 
Mght to be hod for 12s. or 15b., for glass of 
orSnary quality. Probably the focal length of 
such single-object lenses as I have alluded to 
would be too great to turn into a convenient 
dialyte, but a shorter focus should not cause 
~ [tra expense. 



PBAOTIOALHOTEB ON FLUUBIHG.- 
XCIV-' 

By P. J. Datibs, H.M.A.8.P., *«. 

{CmliHUed from page 508.) 



IT would appear (from tho preceding facts) 
plain that the colder the water the heavier 
it will be, while the lighter and warmer the 
particles will rise to the eurfaco ; but even in 
this there is a limit, which (an only go down to 
VI' v., and from this point down to 3'i' ¥., when 
he molecules of water undergo a vpiy remark- 
ble change. Ketweon tho above degrees there 
i no contraction nor expansion, therefore it. 
bulk for bulk, does iMt become heavier nor 
lighter : but we are surprised to find its bnlk 
increase when the degree ot heat is below 33' F., 
when it crystallises into ice, and tlin expansion 
goes on in strict accordance to each degree of 
cold below the 32°, hence the reason why leaden 
and other pipes burst in times of frost. Ot 
course my readers have seen ice floating on the 
surface ofwater, which will prove the ubovo 
assertions in the most conclusive manner. 

From the above it is plain that the circulation 
ot hot water is brought about owing to the 
difference in the weight of tho water at different 
points, caused simply by the expansion and con- 
traction of the water itself ; therefore, if the 
source of heat be permanent, the particles aro 
rapidly brought into action, and the particles in 
a vertical tube soon become heated, and by their 
expansion must exert a pressure on all parts ot 
the pipes, branches included. Now this, to- 
gether wiih the levity of tho water in the boiler, 
establishes a current, when the cold water from 
the coils, branches, ic, commences to flow in 
the direction ot the boiler, and thus aupplyinK 
the heavy or coldet water csntinually, which, (5 
course, takes the phice of the lighter particlca, 
known aa hot water. To find the force with 
which the colder water runs towards the boiler, 
you must know thespeeificgravitioaof the water 
in the flow and return pipes, the flow being the 
ascending, and the- return the descending : the 
difference between them will be the motive 
power, or the effective pressure. You can arri^-c 
at this point by ascertaining the temperature of 



by si. n — -- . 

the return pipe and boiler, or flow 

Sipe. If the difference in heat is only a few 
egrees, of course the difference in the speed of 
circulation ot tho water will be accordingly; 
say it is only lour or five degrees, which ia very 
small, but quite sufficient in a well-arranged 
system to maintain constant circulation. Let us 
assume that we have S' of heat in our boiler B 
(see Fig. 438, A), tho return pipe is standing at 
isr and the flow to be 138°. Let the top of the 
flow pipe at F be. say, 18° above the top of the • 
return R : the difference in weight will be about 
one-third ot an ounce on the square inch, 
and this will ho tho amount ot motdvB power' 
obtained for the circulation, no matter what may 
be the length of pipes attached to the apparatus ; 
and Bhould there be, say, 60 yards of 4in. pipe, 
whicli *iU contain BO ^llona of water, with a 
l-')-a;aiIou boiler, you will then have 95 fj^Uons, 
or O'jOlb. weight, kept in continual motion by 
the »" ot heat, or odo-third ol on ounce 
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e, tho size of pipes will make a wi 



ide 



difference in the m 
with tho^izc ot the pipes ; thus, ii 
you will get four times as much ar 
soon, but, as the re--* 
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the power, the actual workmg effect is predaely 
the same in all sized pipes. 

Again, the motive power can be increased by 
allowing the water to cool down before it p^ets 
back to the boiler, either by increasixig the hei^t 
of the flow an4 return pipes, or by doubling the 
difference of the temperature between flow 
aiid return, or, of course, an extra power can be 
obtained by doubling the difference of the tem- 
perature between the return and flow pipes, when 
the same increase of power is obtaineia as bv the 
doubling of the vertical heights ; or by trebling 
the vertical height of the flow and return pipes 
the same effect is produced as by trebling the 
difference in the temperature of the water. 

A difference in the motive power i» also made 
by diminishing the diameter of the pipe in such a 
manner that a longer amount of suznce will be 
exposed, and in proportion to the amount of water 
within tlds, of course, allows more cooling surface, 
and consequently the return pipes can ^ve off 




Fig.^SS. 



more heat in a given time, thus making the 
return water denser, and consequently quicker 
in action. Of course, when you do this you have 
more friction, which will be readily understood 
from the following : 

It is certain that the sides of the pipes spreaily 
retard the flow of water, therefore a considerable 
deduction must be made, in some cases to Uie 
enormous extent of 80 per cent. In small pipes 
there is a greater amount of friction than in 
larger ones, owin^ to the relative amount of sur- 
faces ; besides, this small pipes cool quicker than 
larger ones, and thus the vdocity is increased, 
as also is the friction, so that supposing we have 
a 4in. pipe, the amount of friction is, say, 1, in 
a^ 2in. there is twice as much, and in a 1 in. four 
times as much as in a 4in., and you should also 
know that by increasing the velocity, so in pro- 
portion will be the friction nearly as the square 
of the velocity. It should also be known tlutt in 
all hot- water apparatus the speed of circulation 
varies according to circumstances, therefore it is 
difficult to calculate ; one thin^ is certain, that 
the velocity in all hot-water pipes i^ quickest in 
their centres. 

The following is an easy method for estimat- 
ing the velocity of hot water through pipes. Take 
an inverted siphon, Fig. 438, B, and place one 
inch of mercury in one leg, as at B G, and water 
in the other, as at A B ; it will be found that ^e 
inch of mercury, BG, will balance 13iin. of 
water at A B, thus proving that the difference of 



the specific gravity is 13} to 1. But suppose 
Tou use oil instead of mercury, then the water, 
bulk for bulk, will be the heaviest, and a column 
of 18in. of water will balance 2 columns of 2(Hn. 
of oil ; now suppose we have a turned off stop- 
cock at X. and then put oil in one side of the 
siphon and water in the other, so that each fluid 
will stand at one level. Now suddenly open the 
stopcock, and you will find the oil to be forced 
upwards with equal velocity to that of a solid 
body falling by gravity through a space equal to 
the additional height which the lighter body 
would occupy in the siphon. Seeing that the 
relative weights of oil and water are as 9 is to 10, 
the oil must by the water be forced upwards with 
a velocity equal to that which a falling body 
would acquire in fallii^ through one mch of 
space, which is equal to a velocity of 138ft. per 
minute, therefore you must estimate the speed of 
water in a hot- water pipe by the above rule. 

Now, suppose your flow and return pipe 
columns to be 10ft. high, and your flow pipe to 
be 8 degrees hotter tlmn the return, the nottest 
column of water will stand at *331 of an indi 
higher than the colder, or there will be rather 
more than i^th of an inch the difference in the 
height of the two standing columns, which will 
give a velocity of 79* 2ft. per minute ; or if the 
height be only oft. and the temperature as above, 
then the velocity will be 55*2ft. per minute, 
showing that the height of the two water columns, 
viz. 5ft. and 10ft., make a wide difference in the 
relodty of the flowing water. We will suppose 
the above temperature to be now doubled, viz 
IG"", and the height of flow and return to be oft. 
Now, that being so, the velocity will be 79' 2ft. 
per minute, and so on proportionately. 

Now that you thoroughly understand the 
principle of the circulation of the particles of 
water through pip€«, &c., all the other work will 
be simple. You will find that Uie fittings de- 
scribed and illustrated will, after what 1 shall 
write, be A B C to you, more especially as I 
intend to explain them in the simplest manner 
possible. 

{To be continued.) 



COMKOH LATH£ TOOLS. -I. 

BY the kind permission of the Editor, I am 
enabled to expand the articles on ** Tools for 
a Cheap Lathe, ^* as suggested by *' West 
Bromwich'* (letter 22274), into a more preten- 
tious, and, as I think, more widely useful series 
on wood- working tools in general. This subject — 
interesting to all who, without having had a 
mechanical training, occupy some of their leisure 
hours with mechanical pursuits — I propose to 
divide into the two heads of — 

I. Common lathe tools. 
II. Common wood -working tools. 

The workman gains his knowledge of tools by 
experience; the apprentice can always get his 
foreman or a fellovr- workman to purchase his 
first set ; but the amateur is entirely at the mercy 
of the shopkeeper, who often knows as little of 
the matter as his customer, and, even if he gets 
a good article, the chances are that he renders it 
unfit for use within a week through bad grind- 
ing or sharpening. I think, therofore, I shall 
not be disappointed if I assume . that a few 
practical hints on the above-named subjects, 
embodj-ing the experience of some 20 years in the 
workfthop will prove interesting to a large section 
of our readers. 

Common lathe tools may be few or many, 
according to the requirements of their owner, and 
tools for wood working or for metal working may 
predominate, according to taste. A workman is 
always adding to his stock of tools, until by-and- 
by he almost insensibly finds himself in possession 
of a very varied assortment, each member of 
which has a special use and a special history. 
From among my own lathe tools I will select and 
describe those which I consider either absolutely 
essential or of very general adaptability, and all 
the rest beside are merely modifications of these 
few and simple types. 

Once for all, let me say that excellence in the 
production of plain turned work, whether of wood 
or metal, does not necessarily follow from the 
possession of a larg^ quantity of tools, but 
depends entirely upon skill in their manipulation. 
In the hands of a professional woodturner a 
simple gouge is a marvellous tool, producing 
hollows, ogee^s, and mouldings of various shapes 
with swift dexterity, aided only by the chisel 



where sharp oomen are oomoemed. Those ^| 
handle the ^ooge with confidence and diE « 
turn out ihea work quicker, cleaner, and \e^\ 
than those who, dreading a diaaBtroiia ''kkk'ff | 
'< catch,*' scrape awa^ caationsly wift n^i 
nose and chisel and diamond point. T hew i a . 
plenty of practice with the gouge is esseoialfe 
the acquirement of a perfect command d tk 
tool, and he who has acquired this mastcxyii,) 
a very great extent, independent of the rat 

The chief tools therefore required for VNt 
turnery are plain googea and chisels. As si 
g^uge, that is one an inch wide, is the Iok 
that can well be used with a light treadk k^ 
and to use that effectively means hard k^ «ai 
A Jin., }in., or 4-in. will be more geoBkr 
useful b^ far. Tne gouges should U ij 
rounded m grinding Fig. 1 , ao that the pdEt,ai 
not the comers, shall be naed for cnttic£.ci 
they, in common with moat of the ctha i«d 
should be furnished with long handles — ci tiai 
more presently. 

In turning straight stuff, eith€J- betvas 
centres or on the face plate, the goug^ nrbe 
held flat on its back without any danger Ja 
catching in the wood ; but, in turning mwjjo 
and in boring holes with the cup chuck, Hbtisd 
must be held tidetcayB^ and the comei iit 
gouge which is lowest, or, mther, speaking tA 
correctly, some portion of that half of the eu^ 
which is lowest, is the one that will be used k 
cutting, the higher comer being carefvUr k«pt 
awav from the revolving wood to prtrmt 
catch. Even, however, in rapidlv ru^dk; 
down plain wood sur^ces, it is a^vantsetoos 
to himdle the gouge in this ft^do, 
using both sides altemately, since it .^ 
the wood quicker, cleaner, and with leai frictico 
than when used on the flat. Many Aicitnzf 
become disheartened in their first attcsptfi: 
turning, because Of the diflficulty of guidiEf ad 
controUine the gouge. Thia ia a leseoa ool j to 
be learned by practice. The great thing ii to 
feel the work. Thus, if turning down ti&cujd- 
ing or, say, the ball on the end of a cniU^ pelt. 
from drcnmferenoe towarda centre, there is the 
centrifugal force very sensibly tending to throit 
the gouge outwards, and this, of course, if tkt 
force which must be resisted. The point oi iLe 
gouge, or a portion just below the point, wiH l? 
used, as offering least friction, and it most V 
grasped xery firmly. In turning a flat sur&ee. 
no such force exists, and the gouge maj be ieid 
indifferently in any position and compaza^zreJr 
slack. Always the end of the gouge iuadle i» 
held in the right hand, while the thne iut 
flngers of the left grasp the lower portioQ of tke 
gouge itself. The requisite guidance iiimwrtcd 
to the tool bv the thumb of the left boid.' vlule 
theoppoeite forefinger passes underneath the resL 
in oppostion to the thumb, thus gripping the V>r>l 
as in a vice (Fig 19). Lastly keep the res: cIok 
to the work, if you have a wide space, yoi get 
too much leverage on the overhanging p<»tioc of 
the tool, and may catch and break your tc«L 
The big gouges are stout enough to stand r(»ck 
work saielv ; but the ^in. gouge is a moredeU:^ 
tool, and should not be used at all for roaghitf 
down stuff in the lathe, except it be of 9i£ 
diameter. These remarks mav ap{>«ar slisbt. 
but they really embody about all that can b? k^ 
on the subject. Let the young aspirant bear ifi 
mind each direction, down to the verv minuted, 
and he will find, when by much practic*e he ha» 
gained expsrtness in the use of the iroufre, th*: 
all essential hints have been comprised in ilMSt 
few wordF. 

Shopkeepers are always ready to ''warrant* 
the tools of a respectable manufacturer — that ie, 
if found useless on trial, they engage to exchinge 
them, sending the bad artides back to the mano- 
facturer. But sometimes, in the CAse of broken 
tools, they will dispute the justice of the claim 
made by the purchaser. The tool may have been 
broken by the purchaser's . carelessness, and the 
only way in which the latter can prove his claim 
to have the article exchanged is by showing the 
presence of a flaw in the broken next. If, when 
the tool breaks, a dark spot (Fig. 2) is seen to 
occupy a portion of the line of fracture, that ii 
a " flaw,** or crack, and is quite suflScient to 
account for the breaka^ and to condemn th« 
tool. The dark spot is simply the film of rust 
which has formed over the old line of fracture. 
It should be taken back while the new fracture is 
fresh and clean, and easily distingaiahahle from 
the old. 

A gouge for soft wood ia ganenDy groiiBd at 
a long angle, similar to thai ihova m FSg. S ; 
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but far hatd vood it mny ! - <> trillt! ius^. lint 
practically the aamo gouges :icc used indiscrimi- 
nately for both woods, and the nnglo 1* always 
being rendiTi'd more obtiiio by the process nf 
diorpcning. When newly ground the angle in 
the figure will be h good one. Frioeg of ii:ougeB 
—{in. 7d., 'JiruSd., Jin. !1J , lin. la. 3J> 

For Bide chiscle wo mny iielect n Lirgc one, 
lin., oT l{iii,, iind a lin. ami Jin. And, by the 
way, though 1 mention tlitae, a beginning nuiy 
be made with ono gougB and one ehisel, say, 
s jin. in e^h case, the ulhers being added as 
required. 

(irind the chisels to an anqle of about 20deg. 
(Fig. 4]. It should not bo less — else they are 
liable to kick, and tbey should be kept thin and 
■karp (Fig. b\ for cutting; down end grain vith 
fadlity. If thick (Fig. il; they " wobble" when 
cutting down acrou gram, with the result of 
leaving the work uneren Fig, 7). 

Id grinding, some impurt A digbt amount of 
roundingtothecutUngcdei' (Fig. 8). When-tuni- 
ing, cut near the obtuse- -angled end (Fig. 9), 
forif you get near to thcopgiositeend, and slacken 
your grasp tor a moment, tha acuts-anglcd 
corner will surely catch, and produce woful con- 
sequences, it is welt to ]i[^ictiBe this side turn- 
inK in preforenco to Ecmping, becaose the 
obuque cut is more like Ihc-ictionof a plane, and 
leaves the surface of the nood cleaner than does 
the tearing action of the .scraping chisel. Vet 
two or three firmer chisels, say, IJin, ,Jin., 
and ^in,, for truing up wooden face-chucks, and 
pieces of work of large diiimeter, and for recoss- 
ms grooves, may be added with advantage. 
Frcsb ol turning chisels— Jin. Gd., ^in. 7d., 
lin. lid. 

Fig. 10 shows a round-nose tool, neccssiry in 
many instances whore mouldings have to bo 
finished, and indispe^ wble aho ta the pattom- 
maher; Jin., lin., and (in. will be usful sines. 
Of course these can only bo used as scraping 
tools. 

Side tools, FijjS. 11 and IJ, and diamond points, 
or parting tools, I'ig. la, are for turning, or rather 
finishing, the internal portions of rings [Fig. H) 
or edges (Fig. l.'>) either inner or outer, which 
conld not be got at by tools having less bevel, 
l^eac, as well as the round-nosed tools, can be 
purchased : but they can be readily made, and 
will be quite as serviceablo as tho purchased 
anes, from worn out fine-cut Hat files of di£erent 
sixes. Ciriod off the greater portion of the cuts 
from their (aces, and grind also tho points to the 
requirc-d bevel ur curve, as the case may be, and 
these will malm eicoltent turning tools. You 
will be able to jfiord a greater variety by this 
means than if every tool k'ld to bo purchased. 
Always manajTi.' to utilise tho old files in some 
way or another. Scrapers, scrowdrivera, metal- 
turning toula, and I hardly know what besides, 
can be madi- from old files. 

When purcl^asod, tools are without handles, 
and though the ironmonger will supply you with 
the latter at about '2ii. iiiish, they may just as 
well be uuide as bought. Get some hard wood, 
almost any common wood, oak, ash, beech, bitch, 
apple tree, &c., and saw into strips, some llin. 
or 12in. long by IJ square for tho gouges and 
thisala, and others Sin. or Uin. long by IJin. 
square for the scnining tools. Chop oft the edges, 
start centres in ends with a gimlet, and run a cu' 
in at one end with u t'.non saw for tho for) 
chuch. (Tot Bomo brass tubing, Jin., |in., Jin 
for difierent-^xed tools, and cut oCE in length; 
for ferrulin(f. Tho neatest way to cut it oS ii 
this : — Say it is Jin. tubing. tJot apioce of hard 
wood, not too long, say _.iin, or tim., and turn 
down to tin., so that the' tubing c:in be drive 
tightly over it by taiiping wiUi the hamme: 
When thus driven on, re-rhuck the wood in th 
lathe, and cut off the feirides with the point of 
side chisel, (>r of a diamond point (Fig. 16). Tap 
out the wocidcn mandrel, jilc the burr from the 
inside of the fernik-s, nflcr which Ihey arc 
ready lo go on their handles. Turn down 
one end of the wooi! intended for tho handle 
that end ni'Jirtit tho poppi'l— with calipora set 
the inside diameter of the (emilo [Fig. 17), a_ 
drive the woo<l into the ferrule tight, opening 
the jaws of tho vico wide enoiiith for the edges 
of the ferruic ^J rest upon wiiilc doing so. Then 
T^lace in latho and turn to shape, whi 



ither that oi Fip. 18 or that of Fij I, the latter 
being, in my opinion, preferable, as affording a 
- grip for the bond. Iloro the hole f<ir iJie 
'ithr-r with a gimlet or brace and bit, a.i 
ht as may be, sighting down gimlet and 
e frcim time lo time while boring. (Jpcn 
>le (P!i: .a ;he lop with a taper shell hit, until 
ol v.i.l dri [I in to within Jin. or lio. of its 
r pD^il^cn, when the handle must be drivi>n 
I.T the shank with a kimmer or mallet, 
holding the tool in a vice or agiiinst a block of 
hard wood while doing so, A couple of coats of 
shellac varnish given to tho handles will improve 
their appearance and keep thorn clean. 

Turning tools loose their edges very rapidly, 
ind a quick fretting stono should be used for 
restoring them. X Chamley Forest stone (my 
favourite for ordinary tools) i.i hardly coarse 
enough for turning gouges. It may be used tor 
the chiecU, which require a finer edge: but tor 
<s a Grecian or a WashiLi stone is ituicker 
action, or, even as 1 have somctimcB seen, a 
piece of comnion slate will serve the purpose. 
Another reason why a special stone should be 
kept for tho gouges is that they rapidly groove 
It out. and so render it useless for chisels and 
other tools having straight cutting edges. A 
Blip of Chamlcj Forest will do tor fretting the 
hollow portion of the gouge. Even that is not 
neressHry when the tool is roughing down, since 
hi! revolving wood itself will knock off immcdi- 
itely the "buiT" or "wire edge," which has 
been produced by sharpening the bevelled face. 

The general subject of the grinding and 
sharpening of edge tools will, I think, be toeated 
nore connected and comprehensive fashion 

chapter spcciaUy devoted to it, than by 

sundn,- isolated remarks having no relation the 
tho other. TbisT propose to do towards 
oni.liision 'i these articles. 



havehiul Ijitle to Jo vitht&e lool fbinw. Iwsmur jn mint 
tbattber will viirreligliUfwilb liiltiinxiC DMoufiiclnrvr 
■adloe^ (leiilc'ra. A ivspei-lalile injnnuHiiru will Lc?; 
voir the tooLi of apptuved nuikcrfl, vhoM numet al< 
usiuJlr s foaniDtK of tbe cieelli^nce of their wun.!!. 



paratory to Hubjocting them to the 
proceaioB of vulcanisation. By voltu 
compound with, »By, fivo per cent, at ni!ptc,t 
obtains a strong elastic product. Fa ^ 
purposes the proportion of Bulphur mayV a^ 
increased, ao that tho product will a^qnin ut^ 
tionaj hardnen. Metallic oxidi-s, caituuta.! 
Other solid substances may b« mixed wia 
compound for ini-roasics it* weighi otUi; 
for other purpoaes. i'ox example, i pfc 
suitable for applicatioii to canvas may w n 
by using the following ingredisnti, aiiiu 
in the proportions named ; tbat is to n, lii, 
ample, cativo 23 p&rta, caoutchane 3J b 
orbiting 36 parts, white-lead T putt, Izln 
a'-5 parts, stupbur 5-fi parts. The vukcxi 
ol the miztnre is effect^ni by subjectin( i ■ 
tomperatnTo of about 275' FahiinheiL 

Another wnterproofing componnd s_ 
appcan to be novel is that patenMctbil 
-' JI, BeUefroid, of Cureghem, '= ■ 



stearino pitch, one of the by-producti rfi . 

making, which pitch, in ordsr to be tud'i^ 
tabricationoftbe compound, nmrt pwvVunR 



1IF.W WATEBPBOOFINO 
COUFOUHSB- 

AMCiNOST new waterproofing compounds 
recently introduced, we notice the invention 
of Mr. W, Bumham, of Chicago, which has been 
patented in this country-, and which in Imscd on 
the peculiar properties of the sap of the matigrovo- 
troe, known tn the States of Cuhimbia as Oitivo. 
llr. Bumham has discovered that, by combining 
" is sup with caoutchouc in variable proportions, 
: is enabled to produce permanently elastic 
iterproof compounds. These compounds ore 
pubic of l>eing made into waterproof v.traisbes 
by tho use of tho solvents and udditionul in- 
gredients ordin:irily employed in making BO- 
talled indiarubber or caoutchouc varnishf s, and 
ilso ca;i!ible of conversion into products of 
greater or leas hardness bv the ordinary process 
of vulcanisation, either with or without the oddi- 
of the whiting, white load, or other in- 
gredient* usually introduced into caoutchouc 
compounds. The so-called "cativo" is scoii- 
id at tbe ordinary temperature of the atmo- 
sphere, butbccomoalltiidat about 1S0° Fahrenheit. 
In preparing this material to serre as the base of 
the improved compound, it is preferably raised to 
a temperature slightly aliove that of boilinc water 
for the jiurposc of diminishing tho strength of its 
natur^il odour, and is then strained through a 
bag- filter to separate it from insoluble impurities. 
When strain'.'d and purified it oxhil.its a clear 
lidisli-brown ciilour. In this condition it is 
ixcd with caout<'houc, either by using appro- 
priate solvents, .Kiich as bisulphide of carbon or 
mineral naphtha, or by the employment of hot 
kneading rolls, by mtans of which the miituro 
is effected mcch^inically. In the latter case, the 
temperature is tltv.itod until the mixture acquires 
tho defired digro-i of plasticity. The improved 
comjiouud may be usod us Oie base for a water- 
proof i-amish, in which case it is pref.rrablc to 
fcft'ect the mixture by dissolving tin; cativo and 
caoutch'iuc, in any desired proportion (for ex- 
ample three p.ii-t9 of cativo to one of caoutchouc), 
in bisulphide uf tiirltou, naphtha, or other solvent, 
to which niny be added linseed oil, tar, or asphalte, 
or either of the ingredients ordinarily employed 
in the mAnnfacturo of iiimishca from caoutchouc. 
When it is di*irt'd to produce a vulcanised 
product, tbe iiiitcnfoe prefers to effect Hie mixture 
of the cativo and caoutchoui- nieeh.inielilly by (hi 
use of tbe ordinary kneading rtdia, by incans ui 
whic^li he. at ilui sunie tiini', inton)onitc-s jiilo the 
mixturif tb-: int^j'dientii ordiniirily cinploytil ii; 
tht- formation of 'j.iout^ho'Ki '.-ompuunds pre- 



been completely oxidiaed by exi 
In order to complete thig oxia 
must bs spread out in very thin laym, ■>» 



following manner. A mixture ocnsria; 
76 kilogiiuiunoa of atearioe pld. I 
kilogrammes of wnter, and 5 kih^oaMi I 
caustic soda at about 36' to 36' i) pm iSi 
boiler or vessel of any suitable shap^, iinii 
second or double bottom so as to aLuwlii 
removal of impuritios which will sttiJFEik 
bottom of the veasol. The mixture i>£(dijii 
12 hours over a strong Hre, after whjd !Si™ 
of water are added, and the boiling toclkHk 
lother 12 hoars. Tho solution thuiilDcKi 
then poured out in an open veuel e( it 
exposed to the open air for eight din. ic v 
purpose of being clarified and eaiUn Ik 
impurities therein contained to settt l; :b! 
bottom. Tho Bolotion obtained aceordirct'tr 
above procws has tho propertr ef th-rw 
impermeability. 



THE "OTTO" OAS-EI&IIE 

MESSKS. CEOSSLEY BROS.. las»i i 
Manchester, have recently aM e b; 
portant improvement to their gms-entlaa Qi 
consistf of a sclt-Btiuting apparatut, \f wda i 
which tho engine can bo put in motiis^ EaQ 
)poning a valve. 
The appaiati 



the ignition of tho cha^^ in the cvliads. A* 
gases fill the receiver, and in the 'cotnK of W 
a minute raise a pressure in it nearly uilia>'* 
ing to the pressure in tho cylinder ixofi' 
omout of ignition. 

These stored burnt gasea arc admitl^ V>i^ 
le cylinder at the moment of staitii^ bf > fVT 
simple piece of mechanism, and te yl tl^ 
engine m motion in much the aamenris fiiv 
moves a steam-engine, thus saving tbtont^^' 

5 idling the wheel round to get in the lint t^uf^- 
Itis httlo apparatus was patented ttaw ;ia> 
ago by Messrs. Crossley. It mav b* aff» f 



OK THE VAXiVE OF DIAPHBAeU 
FHOTOO&APHIG IiEBTSES-' 

MiXT an ankatenr, on commoiciiig taduqi 
work, is troubled b^ the various tfop 4- 
phod to the lens he pou«oea not >f»™e a? 
definite relation to tbe Sxcd apertnn of ttt ta*,* 
that even if he knows the rul» to sqnaie tte «!«•. 
sure tor each decrease in size of the stop, h a d 
in trouble on account of the nninben on Ihta tf 
having any definite relation ; and, faitki. ii kr 
tries to use another leni atter ha«ilg ootssri* 
his own he is rather worse off tlus i^tia,ff' 
time at least. All photogranhen know that <■■- 
ent lenses possess differeut lapidfties, bol^dil 
dilfeiance u more apparent """ imI, the sM^ 
difference lying in the Mops. 

In order to define accartttelr the six* oladk- 
phrngm used iti any leiu, a nmwla is fnmS! 

" Bj Dr. BooTT, extoa. 
Pkott^nphjc SsdHr ol 
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. giTen for it, it baiug genenllj writleD ai an italic 

- '■/" diriili'il bj- aome number; loi ax&mple, .^ . 
Thil eimplv meuiB, auumiug that "f" nmuB 

_' " ioGua."tlia length of ths focui (d the lani dtrided 

- b; some Uguie tliat will giT« th* •!*• of tba itop. 

Thus, ii wehavealeDsof eightiiioha>faetu,and 
* And by meaauremmt that ths laigart itop be half 
- an isch. on diridiag the tatter Into the f^mai we 
a result. Now mite tliliai,^, and «-o 



f th« >l 



16' 



■ nanlting fraction will stand Z . Bj this aimpk 

." meaiu we aee at onoa that the' Utter >tini in onti* 

'.; half the size of the foimei, and that It will re<imrq 

four times the eipomre. Again, ihonld it Li- 

' Daoeaiary to hiLTs two different Isnwi in lue. as ; r 

- mar i"^ alira<rs be pooible to han them at th.> 
-: same dau — a short fwnu synunebriaal, and a lor.' 
:; foOQS tingle landscape leiu, tor example — som ' 

means of compodng the rate* ot expoenre ihoulil 
, be at hand. In two such leniaa atpnaentin my 
.. pooKsaioa I &ad that the foil apeitnTS of the 
',- dogle leusLBjl, while that of the iTmmetrioal 

lana is ■'-. On squaring these, the relatiOD atanda 

- pietty near as 1 is to 1 1, ao that the latter leu re- 

- amies an increase of eipomie in that ratio. From 
~ Biia we see that all lenses possess the same rapidity-, 
:' pntidtd tin tttpt iaar the lamt relation to thefoeta , 
"7 ue gieat diffeienoe in the rapid lenses orer the slow 
T. onea being that they can work with much larger 

~, In ordet to ec^iiBlise the varions mokeii' lenicci. 

' the Photographic Society of Qreat Britain hare le - 
eonunended what is termed a "mtifoim ayalem" 
Of numbering the stops. They reoommend that 
all the stops having the formula ] be atamped with 
the figure 1, tb^ t«lng the largest aperture that it 

: u at present possible to make, and sveiy other atop 
with that number which would indicate the ex- 

. poanie in comparison with the stoadaid -^, without 

mgard whether oU the stops can be foond in th(^ 
latu or not. The flgiires wonld nm tbos ;— 

JL J f -L f J_ f L f_ 

4 5*6 » 11-3 \<i 2'J-tl ii2 U M 

12-13 le 32 « 128 266 

"Yba intermediate ones by calculated proportioa. 

If this was carried ontby all makers, no matter 

what leas we took up, the exact ntpidi^ oonid be 

I calculate the formula of the varioua stops in tht' 
lens, and select three or four of those Uwt bear » 
direct proportion to each other, so that the emaaur^j 
may be. aay, the middle stop four Umes the ful 1 
(^Hvture, luid the small one ia\a times the middle, 
and couseqoentiy sixteen times the tall aperture. 



Xlevated Ooral Reeft of Onba.— Ur. W. Q. 
Crosby {Pnc. Boat. Soo. Nat. Hist.) dsKribesthc 
elsTated coral reef a of Cuba, and {nun them draw s 
inferences adverse to those drawn by Piof. A 
Aguai2 from eiaminatioa of the Florida reef! . 
Fourcoralterracea extend, with slight in terruptioni, 
round the entire Island of Cnba. In the westirij 
part of the island the; are iha predominatinF.' 
Ijirmation, and are well preaerred on the aummit- 
01 the higheat hillt, but, ■ further east, eioaioa ha.-; 
been mora rapid. The lowest lenace on the nortb- 
' em side of the island liaes 30ft,, the aeoond rise^ 
abruptly 200ft. to 2&0ft. above it, the third iaaboul 
500ft. hlrii, and the fouiUi has a height ot nobablv 
notlea than 800ft. near Baracoa. Five nules west 
of Baawa 1,000ft. ot the upper pait of a mountaiu 
b leaf limeattme, and OTiginoUv the fonnalion must 
have bam 2,000tt. thick. Ths thickness of th<' 
reefs hare and upon the Island ot Jamaica, wherv 
the eleratad reefi reach a thlcknsMof 2,000tt., i^ 
.eonaidaied by Mr. Crosby to piora that they wen 
foimad in alullow water dnimg a period ot elon 
aubaidence, according to the theory ot Darwiu 
There does not appear to be any reason to doubt TAi. 
Croaby'sconcIOBioDB in this case, neither does then' 
appaorto Iw any leasoo to doubt those ot Prof. 
Agaasiz in that of the Florida reefs. The lattei 
anthority does not endeavour to aetaaidethe theory 
of I}aTwui;huttoshow that in some cases, at least, 
coral reefa are hot the anmmit ot on elevation 
farmed by other agencies. In cases of sabsidenct' 
the reefs ore thick, while in regions of eleratiou , 
aa in Florida, the coral reef is but a thin crust top- 

Sinff a bonk of deposited matter. — Amtrxean 
■-"''"■ , 

Waterproof Lnmlnoaa Paper. — For pre-^ 



lOpits paper atock, __, ,-— , 

•ent powder, 10 puts water, 1 part gelatine, and 1 
part Mohromata of potash. 



BCIEHIIPIC MEWS. 

THE death of Dr. Schmidt, the diractor of thp 
obaervatary at .Uhena, haa been uimounced 
in thu nawapapers in connection with the public 
timi^nJ at which the King and Queen of (.ireecb 
ikttf^iided. Joliann Fnedrich Julius Schmidt wnE 
hum ,-.t Eutini Lttbeck, in ISaS, and after study- 
ing under Ribnker at Hamhurg, went success- 
ivi'ly Co the obaervatoriea at uilk, Bonn, and 



with inadequate means, he contributed 
gri'itlr to the progress of astronomy by 
hix '..baervationB ot comota, variable stars, 
irTiii [neteoroids. His famous H.ip of the 
Ml I. Ill, which may be described as his 
.. .. < m opUM, woa commenced in 1S43, and for 
>. V year* Schmidt addod drawing to drawing, 

' . n ISTS the map was published by the Ger- 
Tiji[: I lovemment, on the scale ot seventy-five 
iiii'iiL-.s to the diameter of .the moon. Dr. 
Schmidt was elected an associate ot the R.A.S. 
in 1871. 

We have also to announce the death of Count 
Th.duUoncel, the famous French electrician, 
v,'liiih occurred suddenly at the end of last week. 
Ui^■ warkflon the telegraph, the telephono.electric 
li:,'h!, &c., are very popular in France, and one, 
if nut more, have bean translated into English. 
1'hi.^ I.'ount du Moncol woa latterly the editor ol 
/.a l./iniien Ulcetri^ue. 

lir. J. Poliaa, with the assiatanco ot aome very 
iiigh [ind notabla personages in Vienna, has found 
Tiiint'itfor his three anonymous small planets. 
N<>- 2M he ^poaes to call Stephania, 221 Eos, 

lir. C. Komersham, C.E., has been engaged 
till- biine time in boring tor water at Richmond, 
.Surrey, and although he .has not yet been 
suni/3.iful, the work accomplished is of very great 
ititere!,t. The boring has reached a d^th ot over 
\,'ii"Ht,., which is stated to be lower than any 
Hill in the London basin, and according to I'rof. 
.IiiJil, U) whose core the cores have been intrusted, 
ptl<|jli'9 of cosl-moaiuro sandstone and fragments 
■}1 iifithracito have been found in a series of 
itolitiu strata lying beneath the gault. These 
><<<]i1Ji strata, which are found at a depth of 
:>b',:;L 1,150ft,, consist mainly ot limeatonee, but 
iTiiliLiliia thin band ot clay peculiarly rich in 
]ii;.~ib ot the ago of the great Oolite, Thej' ore 
^;ft, thick, and (onn a new discovery in Uie 
Londoa bann. 

Tho Goyol Society has appointed a committee 
to nuQiet the various aceounta of the Tolcanic 
i?ruptians at Krakatoa and the attendant pheno- 

l*ivl. Dmidson, ol Son Fisncisco, hoa received 
a ruport of the volcanic eruption in Alaska last 
Ol tuUr. Dense masses of smoke and Same were 
. i1 >.,. 1 1 ^ to shoot up from Mount St. Augustine, 
> . .' I'lantitieaof pumice staneand dust fell, and 
ii ^1 mnt was found to have split into two, the i 
. . . I ; I . m portion sinking to the level ot Che sor- , 
!■ -i.iing hills, while a new island arose in ths 
ji-LL.a between CBernabonta Island aod the 
riii.iilind. Tho whole peninsula seems to hare 
~i: lI"1 in the display of the subterranean energy, 
[<<i iiionlywaa Tlianna tull^ at work, but two 
<,.iUiu I volcanoes resumed Iheir offices by sending 
up i.]Diids ot dust and stones accompanied by 
vulumis of smoke. 

,\ l.ovemmont Bill boa been introduced by 
Mr, i.'nurtney for conferring further powers on 
ill' I inmissioners ot Public Works in Ireland, 
< '1 1 ling them to acquire land for the purposes 
■ i -Jl' Act of 1877, which relates to the erection 
1 . ~< lenco and art museum, and the establish- I 
!iii iiE ijf a national library in Dublin. I 

TUi' Council ot the Itoyal Jletoorological | 
S<» !t,:\ purpose holding an exhibition of tlier- ; 
iiiijiiK Urs on March 19, when they will be glad ' 
>.■■ UK >ude any new meteorological apparatus 
iiii.'iiliid ainto Jlarch last, OS ■well aa photographs 
;uid dniwings ot intcrcat to meteorologists. 

Tlic Hotel Dieu, the largest hospital in Paris, 
to try Edison kmps in some ot the 



of the teiephono, seems to be a very strong .onui. 
Ho has nearlj' one hundred and fifty vitnessea to 

£rovo that they had seen and tried his tulcpbones 
ing before B^'s were heard of. It appears that 
Drawbaugh invented a practical iuatrument in 
1866, and by 1874 had produced severnl devieaa, 
some of them as perfect as any in use at the 
present time. 

In tho course of one year, in the JTunicipal 
Laboratory of Paris, 3,3<il samples of wine wgra 
examined, and more than one-halt found to be 
bad, while 202 ware positively dangerous. Of 
1,037 samples ot tnilk and cream, 642 were bod, 
and of 71 samples of preserves (fruit), no fewer 
than 26 were foundT to bo dangetooa. Of 92 
samples of water, 63 were pronoimced dangeroui. 
Preparations are being made at tho Johiu 
Hopkins University, Baltimore, for an elaborate 
senesot tests to detarmirta the exact raioeof the 

Professor Hull, who has returned with his 
party, brings with him materials for the cou- 
atruoUon of a geological map of the Holy Land, 
in advance of anything hitherto attempted. Ho 
has traced the ancient margin of the Ouits ol 
Suez and Akabob to a height of 2aott. abore 
their present level. So that the whole countryr 
has been submerged to that extent, and has been 
gradually rising. As one moat interesting remilt 
of thia rise, the professor is of opinion that at 
the time of the Exodus thera was a continaona 
connection of the Mediterranean and the Bed 
Bee. As regards tho Dead tiea, he haa discovered 
that it formerly stood at on elevation ot l,400n. 
above ita present level — that is to say, 130ft, 
above the level of the Mediterranean. The 
histon ot the gradual lowering of the waters 
will nrm a spe^al feature in l*rolesso'r Hull's 
forthcoming report. 

Tho death ia announced of Hen- HotFmeyer, 
the head of the Meteorologicai Institute of Copen- 

A remarkable case ot " healing by taith " 
iportodtohaveoccurrednear Dndley. A young 
woman, of Brockmoor, has been confined to bad 
tor the past twenty months, snffering from 
paralysis ot tho muscles of the neck, and unable 
to raise her head. On Monday last she was visited 
by several members ot the Solvation Army, who 
prayed with her, and it is stated that whilst they 
were praying tiie girl called out " Uod ia haallag 
me ! ^ad sat up erect at onco without aaj 
asaistance. Both the girl and her mother bellsv* 
that the change was effected by the power of 
prayer. Tho recently -exposed fraud at Whit- 
liable imUsposea one to consider these cases Tety 
seriously. 



... Johns Hopkms ITniversity, a 

under the direction of Prof. Bowland, for the exact 
determination of the value of the ohm. Two prin- 
dpal methods will ba employed. First, tha 
resistance vrill ba found by means of the "■'■^■— '— ' 
equivalent of heat. Tha appaistiu used by Trol, 
Rowland, in his well-known work on that snhjaot, 
' up for thia purpose. It is pi "~ 






r;iid». 

U ia stated that M. D, Monnier, with a 
:kcii liooff battery, weighing a tritlo mor« than 
loz., recently olitaincd during one hour an 
'.M,t\ of 1'45 volt, and a current of 1 ampere. 
\"f a. jcribfld this coU on p. 82, Vol. XXXVI. 

Th'.' coae ol Daniel Dra«bauj;h, us an ioTentor 



csndnoting fluid, snch a 
by heat developed in a eooi 
ore kept at a known difference of 
potential. The same temperature will then be 
reproduced under like dreamstances by meohani- 
cal means. The ntittunw of the condoctor 
will thus ba dstemdned d^ectly from the wcA 



modified by RowUnd in his detarminatloaof the 
'jiiminl376: most ot the instmmMita will, hoir- 
9vsr,benew, If time permits.theealth-condvetoi 
method of Weber will also be used. Fifty Plants 
cells charged by a small dyikamo machme will 
mpply the electricity in the colorimetrie method. 
For measuring lai^ currenta, an eLectro-dyna' 
mometer has iMen constructed with tha tr-ti-fcj** 
large coils and a itngte small 



electrode, and a very small amSgamatad i 
alectrode, immersed in a solntioD ot sea salt. lu- 
oording to U. Beynier, this battery has an elecbn- 
motive force 0-8*1 volta, and niaintniTi. this value 
within 1 per cent, 'even when the circnit woa passed 
for twohonnthrongharesistanceof320ohms. M. 
Seyiuer inefers this combination 
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i^am 



if'IHS TO IBS 8DITOS. 





'.tm. wb-rb I wu mfoimsd doDblcd tbe pov«r of 
CTtTT cTe{mce, pnidncei m nugnifriiiE power ol 
l.f/A u'ltiwd. A Dintile csM of mnltiplring bj 
two — ui uitlimrtical rat vhicb. I prHoine, jIt. 
H'^lmn -J doDUIaa capable ot p erfor mi ng. 
With nfennce (o Mr. Holmca'i tktter oiticiiii]. 
Clients that then an no tmban tbar- 
hecetofoie nanicd; in TnniTelot'i diaw- 
planet Satntn which cannot be nen, and | 



TOifa 



X H fenaw ^vlltc jst-.ojIiiX -pay" f'jTOc 

SieSl^ caeiaaiai rwpwcaf "lit tesdr d tdaxif>- 
pi^7 Mj s i^jjiL*.! V. 1* K3f^ a qawtten ci 
*w« -SB ^yuvMt vil««i- ^ — "■•* aiirf EM. tLen 



V v<n. ni oar ^^in. refnctor under faTonrable 
■!ia'j«pheTic DOnditiODi, mdi u eiiited upon ths 
aijrtl m qneation- 

It i> learaelj iiiii iwiij for Mr. Hobnei to quote 
Di. Kitdiener. or any other aathonty, to conTinn 
anTOtK haTing had twenty-four hoan' expenence 
with ■ telcacope. of the influmfai of empIoTiDK 
nidk enormcu nigniflen except for pnrpoaei cI 
exeetiniait- 

Thi* powei wai emidoyeil •olely for inch pni- 
po*e at '• f ^'f^t , and the icntlt commnnicated 
to jf/a. Sir, with other intent than that of a hoax. 
W. C. Onrley. 

Marietta Obaemtory, Jan. 3Sth. 

BTAB COIXItTBS AMD NAXZS-BTX 



Variable daia aiw. jH iT ■!■ d 
to examiiK with tte aakad eyi 
Mi, GeamdD hiBieif ia qmttto: 
thew. 

Haitingi, Fab. 15. 

TH»MgF BCTOF 

DJKVOIinOV — JUPRU. 

" I'.B.Ai." eODfiiBa.^^^^ of a aM M 
impmni the ■'-*-'*'"• at Jmftur. by fttMM I 
bet whidi I haw aleo ujtkml. aad iMia^' 
oo DeeendMr 12, ISS3. ud Janary aWiilK 
On both B«hb ^»e na a Mi« aad |DMk 
rooad the BOOM, aad OD Jj " -■-■.•--i. 

wai F*Min< onr tt> 
eTvry detail on h^ _ _ 
with tte Mgtut diitii 

[t did not appear to OkeeTe^b*^ el ditto £ 
I the Ant utTywt it raapkUr lUW ■■ I 

I ing nM thn eha^^ from om kM l efttrti 

I djgewnoe in ejiwranea : aod tatwa^Ml^ 




a aB(te 



'>2;J</-.~ — I Kail eincled to h« lometliinft froai 
the pec of our nod biend. the Ber. T. W. Webb. 
in neposM to uie ifipeal by Mr. Gemmill Clettei 
a^'.l, p. 4'4) : bd. pending thii, I will endntroor i 
tio gir* the reenlt <4 mr o«n limited eiperienn. 
Wnh reepcct to the employment of an opera-glaa 
I fci the ooaerratiDn of Mar cotonn, I lear iti mnge 
] ii ton limited to be of mnch wrviee. For mode- 
i fatelr bright (tan. I ihrmld reeommend a refractor 
I of a£o^t lin.apertore, in which tbeover-ooirectioD ' 

cf 3ye o.g. ifaould be TOy ilightly — * "- 

I mT '.fmion, WiBj'e O.g.'e n"' 
- CKadifccn. The binteit (tar 
a reCee^-.T, which might be 



al^daDed. On Deeenbo' L> artatdNriiM 
thfongh the tioM part of the kaio, ni AM" 
thiowi the oianae, aa the halo nirfbaM 
■ide. The whole ■kyw-aaoonevdwrafeUO 



t oearij fulfil thi* 



»T.^?i:..ii.. 



the field of Tiew 
thecomponente 

the (tar 



I X*if.-.v. .-Ki^-y 



SMV)± *«* iicn 'ML 
Xa;er Tr^a««*atL«T 



CJttXJ fjMB-MM'iOMM. 



».tr'~g* irsi* r.f the achromatic eyepiecee arerery 
Lla i'M 'Xi» claea 'A work. Very often, in the caee 
'A ^'.^bie i^an, a 1!%^ diiplacement of the inaic 
f ;'jS the t-^al p«int will asiiit in the 
, U« Hrante col'-on. A bar 

EiTaJ'' be ecipl'>yed to hide c , 

I wLLit T->wii:^ the r.ther. In all case«. : 
, -.nafii exaninatiijn ihoold be kept near Ihi 
I 'A tte Celid. aj the tdgea are not oiuallr achro- 
I - ■■♦- . The [iT'/j*! d*icription ot (tat cclonn 
' u t ^iJf.TJt taak. fr.m want of compariroi: with a 
' 'ifiti^Vt ^Ax^iard. A (mall ipectr-iecDpe. wlch a 
i -Hiu. intaiuitacnt lamo u a (ourceof Lgbl. might 
, be nt^^j attached to the telescope, near evepiece. 
f-.T [nrpf-Ki 'A oompariacn ; bat. again, there are 
•ojn* of ttar tint* not to b; found in the spec- 
'.r.m at aH. I fr^ly acknowledge that my own 
atteisp't* at 'leacribing (tareolonn are very nnmtii- 
li/*r,rr to myaelf ; and I ihooId feel extremeir 
tbaakfol O/old I tee a really tnutwortby and 



'£i/A 



/aa i.if. -M * 

K-Jmfm 'JOi.'' J«f« *.i^, K.^.t 

fin t!.^p^itt jwww e-j tywiM 



/ewt.: 'A ti-t •riia.it^f of 
o;ii. tidiviti!! if/werC-', 



'.MEw^tiutiMl: 



•i/^tiinJOtt^l . 



it I do not. One ■ 



THifiAa the obaemtiona by. Coa and (nil are more 
;r lot yitU/.w : j/ttnitnim ia whiter, bnt iti odoor 
T^plfaaa^t. ana apt to gire one • headache. The 
•Lv.tnc a^:uLi]xtKKat lamp ia probably the belt, and 
'jtrtainiy tb« mo«t coQTenieot, form of light lit ths 
ucjtUrui't •M:. UliateTfcT be the tight, when going 
ipm. it v< th< teleeoou. a brief rest Aonld be gi'ns 
tr. tL* eye before apflying it to the eyepiece. 



than the mist of the hklo. jEt tbe *ff ■ri't'l' 
leeD thmuh it. Thna weeec thattaevA*'* 
no penep&bla diSennoe to tbe ^i, ^ * 
oonadmUy in ttiefci^cM or in atmriif (^ 
WhilenMBtiaBin«kBloeB,IwiUr«HtMll* 
■een it (talad that poBnatie habes Bt ^^ 
This I da not dunk la ID. IharemadlsU'* 
some yean paM <rf patting doira tl fltW*' 
bare nei ot eTscy kmd, azid |ni^>lii imI~T 
often see throBgh the mg^its. I faM«MslLI>** 
erer, that they ar« tbcj me befcnll'l^t*- 
Some of the i^id^ ahiftiog a^M> I™ 
bsanly. IhansomatiaMa thouUrf^'^S 
cstak^ae of hakwa to the Exaun ■OUK'I* 
I enppose it wonld not be ot uir us- B,ta«*«> 
M>y one thinks it wonid be, I win t^; ><« 
from ISTT ontanow. with n few in 186i)ail», 
Did any one oberre on Febrasir 11, It »; 
that the ionthem half of Jnpitar, bw As i» 
equatorial belt to the pole. — -* - — * 
Tellow coloDit It waa tk — 
bnt was, I (appose, doe to ai 

xEABUBna po^trxa of tmukoh 

r^^^-l-Emr method yat dniHa In A 
purpose leems to be open to noma oUsctiK. S 
plan of mtting op macfca at lOOniOi ei«tu 
fortheun^nason thnt the wmt <b sa gtit 
my diir«Eeat to the pmvca 
anaifferir "- — »— 1^ 



Take the eTspswa lAoaa Bow^mdMbid ■&■ 
: a window, and look ^nnh IL A en* 
At wiH be liAIe. vhkh iTb Md itf w« 
Iq, bKk or fecwH4 ma lib ** «( S^ 
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jUBt eiactl; apparently equal to the cl^nr opening 
of the window. Meuure the diBtono) from centre 
of window to stop of eytpiece, and measure the 
clear opc^ning ol windaw. Draw a Hue on paper 
aa many inchea in length lu wiudon- ia leet in 
width, and set up a nrpeailicnlor from centre ia 
BHjne proportion to diatojice from window. Join 
the end> ol Bnt line and peqieDilicuIitr, and mea- 
sure tho angle at rertcx. Thii can be obtained by 
calculation as eaiilj, and ia tbe angular field o( 
view. Now put the eyepiece in the teleacope, and 
time Che paMige of an equatorial star serosa the 
' field. Turn tms into Becouds ol arc, ffinng thus 
[ the angular diameter of actual geld. Divide tbe 
I first obtained angular field of eyepiece bj thia 
' actual field in aky, and the power of the eyepiece 
, on the o-B- or mirror in obo is obtained in a mo< 
' ment. "Hiis is much rimpler in practice than it 
looks on paper. Instance, I Qnd held of eyepiece 
in ray posseaaiou 'io'' apparently. An equatorial 
star passes thiouEb flefd in 2S seconds. Thi; ia 
37S' oi arc : 2,5' = 1; 
376 gives 336 for tbe p 

ai^CIBSB AND THBIB MOTBUENT,- 
II. 

[2'2363.]— Im the Esoush Mechakic for Dfc. 
28th of laat year (letter 22186), I gave a rough out- 
line of some of the many tbeoiies which have been 
adduced by eminent travellers and obaervers on the 
Bubject of the ■• movement of ([laciers." To thoie 
I would now add but one more, thua to abow how 
hard a problem it ia. and how much mora there yet 
iato be observed before we can feel at all ante tbat 
any eiplanatioa offered is the true oue, and to the 
full really givea a complete and final explanation of 
the phenomena. To the eminent authorities already 
eitod, 1 would now add that of M, Kendu, liiahop 
of Annrcy. The Biahpp is hero a great authority, 
KDd he ha«. bj force oi original resoarchsa, vrhich 
nukes all he says on this (abject well worthy of 
stndy, throwu much light on it. Professor Tyndall 
■ftji of him that he was of those who had an extra- 
ordinary faculty of observation, and au intuitive 
power concerning things yet nntoncbed ty experi- 
ment, belonging bat to the few. Thia obeerver 
Gomparea the glacier to a river, and saya there ia 
• cesemblonre lo complete betneen nvers and 
j^Ueiera tbat it ia imnoaiible to find In a river any 
circumstance which docs not exiat in agladei—c,;,, 
between the Jiler de GUco and tbe river nearest to 
it, the resemblance is complete. By this theory 
it IS therefore evident l^t ahDuId tbe bqoit 
-which teeda the gbudt 



t dry— as flowujg water would do. But will 
thoae who have observed and thought about that 
difficult problem admit tliis as a sufKcient explana- 
tion of glacier movemeulr M. H*ndn calculated, 
it mav be hare added, that about /frr fret of ice is 
added each year to an Alpine glacier, and that 
Ihii woold moke Mont Blanc lUOtt. higher in 
«ach centory, and 4,IX)Uft, higher in a thousand 

But the sole hint that the Bishop baa thrown out 

says that, not withstanding tbe hardnesa of the ice. 
it can but support a giveu pressure, witboat aithet 
brealang or being squeezed out ; and thus it is, as 
he puts it, that the movemeut of the whole moss, 
or maaaes, of matter forming the gkciec, tallow of 
nscessity. These theories lire, it must be alloweii, 
not a Uttle ingenious ; but they would certaiuly 
tfeem to be insuJhdent to fully account for glac,fr 
movement. And it ia this which has lad me I., 
Tenture on yet one more attempt at an ex- 
pUnatiDn of the puzzle of it ; and I have been 
led to this putty by Out study of oui; 
or two very simple experiments, and partly ] 
1)J the ai^cidentnl obeorvatian of a curious fact in It ' 
not-distant snowstonn. These experiments and 
obeervationa may be perhaps familiar to some ; but 
they wilt bear repetition, and will at least be of 
interest to the traveller and glacier student. All 
know, or may by obsen'ution know, the look of, 
and how tbe sand falls and heaps itself up in a 
common hoorgloss, Tbe sand dues not level itself 
AS it falls as a Equid would do, but aasumea a coni- 

ao'. The same, of course, follows if Bue sand bo 
-made to tall from a f unnsl on to a fiat horixontal 
table. Any height of cono may thui be reached. 
Kow, if this horizontal table be raised at one end, 
And mode to form, in miniature, a mouuteiu slope, 
aay, to on angle of 31)' or 4(J', and then towards the 
upper end of it a coue of sand be gradimlly formed 
as above, it will he found that the dipof the inctinn 
does not alter the conditions of the experiment 
further than to moke the lower elope of the cone of 
sand the longest and the upper oue the shortest. 
However much the cone of sand miy be added to, 
there ia no tendency in it, as a moss, li> slide down 
tbe incline until the incline, being made by degrees 
■teeper and steeper, the cone of sand at 
last, all of it together, tumbles down the 
■lope in a confused heap by sheer force of 
gmvitj, like « now avalandie oi a bta^ of lOok 



dvbris down a mountain side. Innocaie, eertiinly, 
does sand or di-bris, or fine dry snow, as it tails and 
exists on the top of a snowdad mountain, come 
down into the vsUsy as a glacier does. It (alts, 
but as au avalanche faLs, not as a river (lows. 

But DOW take what is termed a " viscoui " sub- 
stance— a semi-fiuid, such as tar. or what is better 
for experiments on a small scale, common thick 
treacle, and what ia the result if we repeat the above 
sand-heap experiments? The whole process and 
roault ia different. Thia "viscous" or semi-BuiJ 



1 circular form oi 

d of 
loes, 

._. ... , and in doing so forces 

nut the matter round it and ou which it falls, and 
thus enlarges the circle of it. Now, if thia some 
ciperimeut be repeated on au inclined plane, oa in 
the above experiment with tbe sand, the result will 
be found most curioui and instructive, and will, 
perchance, guide to an apprehension of the primary 
cause ol glacier motion. This " viscous " mass, as 
it accuiuulatei, does Ukit on this sloping surface, as 
on the level one, spread iteelf out into a circular 
form, but begins, as might be expected, to run 
slowly down Uie incliued plane in a long and eUip- 
tical form by mere force of gravity, and mora or 
less rapidly according to the sloepuesa of the incline. 
Suppose the angle of this incline or valley to bo, 
sav, 30^. observe the rate at which the viscous 
matter flows, the supply contiuuing regularly from 
the funnel at the top of the incline. Now lower 
tbe inclined plane to an angle of 10", the same 
supply still continuing, and the result will be a 
diminished rate of apeod. and a more sluggish flow 

without other change. This experiment mav be 
usefully varied by Irjing different angles of slope. 
But now again change the conditions of the ex- 
periment, and stop £he supply of fresh matter from 
the funnel at the lop of the incline, and the result is 
a little eurprising : the flow of tbis model glacier 
almost wholly ceases ; indeed, if the snrfaoo of the 
incline be at all rjugb, it steps altogether, the weight 
or gravity of the mass not being— by itself and alone 
— sufficient te urge it down the alight iuclino. Thus, 
as it baa been contended so atrenuoualy. tbe force of 
gravity alone is not sufficient to urge the mass of a 
glacier down a ahgbtly inclined valley, whatever it 
may do iowD a ttoep lactine. But aQ elaa remain- 
ing as before, again allow the supply of viscous 
matter to pour down on the head or source of thif 
miniature glacier, 
may be, ' ' "* 
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do wly downwards. This is a most instructive and sug- 
gestive experiment, and needing repetition on a large 
scale, and with dUEerent substances. It would seem 
to point to the <.nr/,ii of glacier motion, and to indi- 
cate how it really is that a glacier moves, and 
how far gravity or the weight of the glacier 
mais acts in orawiog it down the incline of 
the mountiLin slope, however alight that maybe. 
This eiporimeut may be varied in a great variety of 
ways; but, however varied, the resulta are in- 
vanably the same, all tending to prove that the 
forco which moves the ice glacier downwarda 
and forwards ia the constant pressure of the— 
ever being added to — great ice and anow "reser- 
voir,'' as M. Rendu terms it, at the mountain 
top, and the ffiiAiri^v force of the snowfalls. It is 
to be observed, and 'it must he borue well iu mind, 

a viscous Btieom of matter— fiowiug, apcoodiag. 
narrowing, and then widening, and again narrow- 
ing and bending, just as a viscoui suDstanoo— r.f ., 
ter— is found to da, or aa melted lava does down a 
volcano slope, Iu the illuatiation as above cited, 
we have supposed that the ever-renewed supply 
from the bead of the glacier comes from a siugle 
point of supply, as from the mouth of a tuuDel : but 
precisely the same result comes from a like sapply 
if split up into a number of small streams, as frooi 
the mouth of a watering-pat, with a number of 
separated small holes together acting tike a wide- 
spread abuwer of viscous rain or snow. So striking 
ia this eiperiment, especially it performed with dif- 
terunt thicknesses of "viscous" aubstouoc. and 
with different inclines, representative of different 
slopes of the mountain masses, that it ia oU but im - 
possible to do otherwise than ti> admit the enormous 
power exerted, not alone by the pressure, but by the 
sinking force of the snowfalls and the ever-uccu- 
mulaling masses of matter — f.f., of snow 
4i,« /.i„~.f.j, bead at the "reservoir" 

Q to the mountain ten itse_ _.. .. 

desBuis, whore 
is tiTbe f onud a macvellous "seaofice." as it has 
been deacrihed, suil where the surfataiahoriiontal, 
or nearly so. Here there is a constant advance of 
■omo Wit. per}-eai of the snow from, as I interpret 



above it — a singular iUostratiDn on a gigantic scal« 
ol bow these wonderful forces in nature act, and 
how simple at times is the cause of so much that is 

1- would add yot another illustratioa. and it 
ia instnictive, aa coming from a quarter of 
the world out of the ordinary routes. On 
reaching the middle of the La, or Pass, mi 
the way ia tbe gi&cinl lake, at the snauttit 
of it, says Mr. Wilson. It becomes at once apparent 
where its sea of ic« comea from. On every side is 
lobe seen the steep slopes of snow, or " nivt'," 
witli immense beds of snow overhanging them. A 
daiiline sheet of unbroken snow rises up for more 
than a tbousmd feet at a steep inrl^Tieto vast over- 
hanging walls '.>£ whnl may be tor^iied "stratiBed 
uivr," and from which huge masses, or fragment*, 
every now and then come down with loud and . 
thoiideiing noises like the shattering intetrogmenti 
of the very moontaia itiolt. A huge cataract 
of snow ana ice is forceil down and over the edge 
of the incline, or table, on which it accumulstes Bj 
the continual pressure of the snow above. This 
"glacier Sow ia to bo seen on the higher peaks of 
the Uimalayas, where the glaciers are of enormoas 
(hicknees and width, and by the side of which the 
Alpine glaciers and heights are but small, indeed, 
in comparison, hugo and impTCSsive as they are. 
Mr. Andrew Wilson, who travenod this " abode ol 
!iiii>w," it is useful te observe, would seem to bars 
come to the conclusion that the "heat of thei[m" 
is the power which moves the glacier mass, and 

_. .._...._ 'lp,Bgpj|o„a" -1- ..:. u.tl 
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become a propelling oi _ 

dragging power 'r Ftir that is, indeed, the problem. 
I have thus ventured to indicate, or rather t> 
hint at, the primary cnuso of "glacici' mition," in 
thehope that many who visit year after yciir Alpine 
r^ons, where tlio phenomena may always bo ob- 
served, will follow up the curious moniry. It is at 
all timea found advantageous te look at such phe- 
Qomcua with a theory of some *ort~a plaunble 
one. and one which at least seems to account for 
them— rather than to see and have none at all. I 
think that by dint of patience in looking a(. and by 
attentively studying, the upper glaciers, their mode 
of movement might, iu a degree, soon become 
visible. But, be this b^iw it may. there can in but 
little doubt that many a crude aud bapbozanl con- 
jectuie has proved eventually te herald id tho 
advance of a great scientific truth— in this instance 
of the ca:ac ol glacier motion. Even an insuiBdent 
cause, or one acting only partiallyj may yet le*dtaa 
complete and comprehensive solution ot Uie problem . 
It may indeed be true that not a single Buowfiake 
.i'„™]e (ijop of miu faiia on to the sucumit of 



or a single i 
S. Biiowclad 1 



THE INTERN ATIONAL INSTITUTE'. 
FOB FBESEBVINO AND FBBFBOT- 
INQ WBIOHTS AMD MBASUBB3. 

[22361,1—1 f-EiH that the hope BxptBSSod by your 
correspondent, "tMl,A,S.," in letter 23U[il, that 
under the auspices of the ab^ve Institute, accurate 
measures of the Great Tyramid will be made " ' 
men who have no theory to support," ia 

ignine. In tb- '■' " "" "" 

lI Society is a 



Internatiom 



newbat 

In the librarv of the Rjyil Astro- 

■ ■iacojiyofVol,I.,No.4,ct"Tlie 

jidarJ: a Magizius dovoleJ 'o the 

id Perfection Of theAualo-Smu 

Weights and Measure", and the Discussion and Dii- 
semioatioQ of tbe Wisdom cou'jiined in the Great 
Pyramid of Jeezeh. Published by the Internatioiial, 
Institute tor Preserving and I'erfBCtiug Weight* 
and Meaaurcj." Judging from its contents, one 
would scarcely suppose the Institute to have "no 
theory to support.'' 

Tub □umber coDtiiua, am^ng other ortictas, 4 
paper, proving to ila authnr's entire satisfaction 
that certain chambers in the Pyramid give 
the Solar system ot the ancients, the dime 
the chambers representing the extent iu tbe beaveni 
of certain nodiaool consl^lationa ; a paper on the 
" Buried CuMt," showing that the British yard is 
everywhere present iu the pyramid mMsurements, 
thus giving " a spwial idcutiScition of the British 
withlheLoatHjuseof larael" : and a wild rbap- 



Inquirers" Club," in which h 
horoscope of the late Prorident Oirfleld, note- 
worthy for tlio fact that the President appsrently 
did not hve qiiil' loug enough to satisfy theory ; 
but that " it will always be a matter of conjectuio 
among students of astrology whether or not b« 
would have reached this point it decisive steps had 
been token immediately after the shooting, and a 
removal made to a locolitv designited by Jepiter 
in Aqnsriua." So the predictions of the stirs a»J 
be falsiasd by the mistukes of our physirjans— •■ 
important adminioQ ! 
" F.E.A.S." is right on one point : th- luaUtiih 
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a lugoB, * ' A pint a 



VuiM around 
■' Then down with eveiv ' mpttic ' scheme 
Taoehl by ths foidgn Kh^yol. 
We'll woiiliip stiU our f'llli' i'^' Ooil ' 

And kc*p our Fathers' ' iiiV ' ' 
A. peifect inch, a pi^rfect pint. 
Tlin Anoli.V hinert piunii, 
aUa!L hold thwr place iipnn the earth, 
Till Hme's list tnunp (.hall .^^ud'I ! " 

W. H, W. 

A EAND-WABUBE FOB PIAKI8T9. 

[i.';;i,5.;— I mv^t apolngise for not reiilyma 
(irller I" l^^lls^ ±i:i'J1 of Mr, VT. Heuley Ridimond 
in tb<r •■ E. M." of 1st iuot. My liaud.n-arn.er is 
&ied t[< the (liauo by mesui of tiro suiall [liters of 
bout bnmi- iron scraliDd under tlie keyboard, just 
iibcce the kue«3. 'I'wa irons ]irojciitiug from the 
wanner slide into these pitce*^. mid thu appiutus 
cui thus he adju^'ted Or rcmoTpcl i'\^l«iit!;i, and 
cannot bo diapliLCad by auy kubck giveu it while 
playliig. ^Vben tho warmer u not required it con 
be rem — ' — •■ — -i ■ • ■■ — ■-" — < ■■ 

It would ho a very long and difficult t&sk for m( 
to gire lull iaitructioaa {or maldu)[ my hn,nd< 
warmer, and wonld answer do puriJOBe, kb it would 
be mucb more adviutageous and cheaper for ai 
persrtu niahiug to have one to get it made by t 
maker of my onn, whose tiadie 1 will be happy 
send to anyone uiivertising address in the "' E, If 
lor the purpOBu. W. BitchLe. 



eitaer air or water. 

What " D. t." meant, perhaps, was thia. Ii 
the act ol withdriiwiiig the nir or water from the 
hairel, it leaves an ^mpty space. Now an ci 
■pice ia 1 vacuum, a;'d cau eiert EO powt 
resbt the preaaure of Iho ntmosphere, ao tha 
would rush up to destroy the vacuum ; n» 
luctiou pipe ia in water, the latter has to go, 
under pteuure of the atmosphere. 

If water w.ro to go up into a pump barrel \ 
out it having heeu tint emptied, would nut t 
be abld to riue iror.i the ma, '; 

I ahould like '" D. L." to say what ia auction. i( 
it is not the Wright of the atmoepherB acting on 
the aurface ol' the water, and fnrcing it into a 
Tacntui being citated iu a pipe cr pump. 

J. P. 

niug of all tie 



applied toapumpV I xuppoie it will be allowed 
that r-.no is correct iu saying a li;iby*"i'i,. ; i( ao, iu 
wl'.!! B-ay dees Hint action dilfer from that <ii a 
EOniniF^u pump ■; The child taki'S the nipple in it! 
msutli, oreatei a ]iartial vacuum, and thu presaurt 
of thi atmoaphei<i on the aurface of the hreaal 
causea the luilt: to rise into the amall dactn in tliE 
sipple. and ovullow into the child'i mouth. Sub- 
gtituie Tacuum produced hy pump bucket tai 
mouth, pipi: foi' nipple, nud water luitacc tor I'ur- 
face of brcUFvt, and where ia tlio diCBrence'r Bui 
'•Egstow" speaks of "that feat"' of auction. 
What ha th{? name of common aouse d>ias he sup 



pose suction c( 



■. A. G. 



be a fact that the arraogei 

J does enable the auction pump 
r '-r.li., the oipJamtion of tho 



fipp, bylhiiavt I'U mad; a Einall oiieiiiuz about 
Utt. above the wiiwr. and ti: his great jileaBurc the 
water lUAtoutly nn- i.deil and was difchaTjed tit the 
Ipont. AaurpiMii of Itoueii n-iwated tlie ciperi- 
tJmtwith liiBpiiTiip ; Lo bpiri'<l a Bmall holeiu Ihe 
auction jdi,5 lUft. above tlw wa*..r. to which he 
aKMhed a cock : when it iraa ojieu the water cnnM 
btf iai«-l o.Jtt., :nst,>ud uf aC'ft. when it waa shut. 

OiM>TjinBden, about Ihi' Tear 17U7, iuveuiod r.i 
■'l'ydruuiiciiuii:hJns"hv which watrr wui irr-fe'. 
Hit. thro'iijh iiaky tin p'ipe". 01 couiw. the invrr.. 
t'l-u could raise water no higher ih; 



Tefule 



The esplauation of these cases ia simple, and 
fully con^ma (he theorj- of atmospheric pressure. 
The nil ill eutoring the suction pipes at the small 
'd witli tho water, which, there- 
in disjointed porLoua or in the 
form of thick rain, instead of being carried up in a 
-^lid column. Thi* mixture lieing much bghter 
im water aloue, the atmotipheiic preaaure could 
ipiiort a longer column of it. 

IE the udmisaiou of air ia properly arranged, 
icie ia no ditHcnlty in raising the compoand fluid 
om one to two hundred feet by a eommon pump. 
There is, therefore, uot the slightest douht but 
that the air pump referred to is raiaiug a compound 
duid of air and tFuter, and the only queitjon le- 
ig to be answered is fond which can be only 
.f„.ji.„ .„„.(„. .-tttninitiDal, How the nir a 

S'.poV W. W. W. 

.ISth. 



22.3i'.J.]-Oiithecontrary,Mr."Egitow"[p.5-2l), 
1 have found tho "other side*' l^ the diacoverr 
.tQanofuaed tho term techmcally." Iutho"S.ltb 
year of tlie Hth-oentury," it is absurd to talk 
about the '^miscalled suction -pump," when the 
. distinct, and well understood — at 
least as well uuderstoud as suDset and suurise. 
Xuttall, in his dictionary, which docs not pretend 
:o be aoientific, aays (1 quote from memoir). 
* Suction pump : the cummon pump, in which the 
italer ia laiaod hy atmoapheric proasure." It ia 
limply a libel on pumpmakera to lay they do not 
know that simple fuct. But that is only a detail. 
I should like to hear what Mr. Davios or any- 
has to lay about thu arrangement de- 
scribed ijup.4.)-i. I'eibaps "Egttow" will help 
to "xpUin liow the water i* lifted r>7ft., and not 
hble alKiut the application of auch terms as 
ack" and " suction.'' £bbi 

INQBOWINa TOENAIL. 

,-iJ:j7i).]-''ir. C.S." (JiiWS) puts forth a verj- 
plausible idea : but has hu every Oied it ': Having 
nulFvrcd from thia coiiipbLiut inyaelf, and gottiag ' ' 
:ure from the serapiiig, I write to say 90. I a 
tiitd cuttin<^ a V-ahapcd piece out of the centre cii 
■ooe'sauggoation, but itdiJno good, 
I put a plug of cotton-wool undfar the offeudiup 
comer to kooi> it out of the Qesh, still it grew. I 
had the luiil cut out and aeain it grew. Lastly, 1 
took to woariug shoes with broad toes, wliich u~ 
lowed them (the tocb) frecdooi and no jircssui 
and have now been free from it a long time. 

, ~ „ toes feel ever uncomfortable, I cut t 
nail*, aud am eased at once. Thia ingrowing ui 
ia due, I lielicvo, to our narrow -])oiuted shoes, 
which compress the toua together too much. 

T. B. AlllaoD, L.B.C.P., etc. 

BBE-KBGPINO. 

[22;;71.] — Will aome one that has had eipcriouci 
of the folluwiug, phase advisemeV Among othci 
bee-keeping appliances at Cork Eihibition. I aun 
a feeder which I thought a good ouo. It is a 
round tin, about 4ii]. diam. and '2\a. deep, with ai 
inch bole and tube, standiDg IJin. high in ceulri 
of tin. A thin piece of wood is cut to fit iuaido ol 
tin. with a hole to allow tube to pass freely through 
The syrup is poured iu tlirough a amall liii, soldered 
to the Dutaide of tin, the wood of course noating on 
syrup, the hees having access to same through 
centre tube and a number of amall bohs being 
burnt iu the float, and a piece of glass laid on the 
top L>f the tin to prevent their escape. 

Now. it seems to me a first-rate plan for feedini 
np for the winter ; but am not so sure about ib 
bouigadnpted tor atimulative feeding. Will it dc 
to give only u vtrj- smull quantity regularly iu thi^ 
tin. aa I do not tike the bottle plan of feeding':' I 
moat fully eudoiae L'very word of letter (2-J:>:;j) 1 
"G.J. H." J. Parry. 

L:i:3;i:2.]-1 istverytiorrj-that Mr. Abbott ahould 

havi' mianudoistood my aUusiou to hia leaflets, I 

am [lerfectly aware that the valuabie iuformatiot 

givpain Ibi'ui ia IkibciI on long aud varied oipoH- 

r^nee : they have taught mc au imniengily : no oui 

csu value them more than Ido. and thev ought ti 

b? readand closely itudied by every bee -keejier, ] 

mcutiriued them merely that I shouhl not ge' 

ans^-en^l by some nne who, kuowing nothlUf. 

practically of the i-ubiect. hut having got hold of 

aiiaa of " Ahbott^s Loutleta," would po quoting ; 

lot out of them . which bo mott likoly diduot under. 

oland, and which I know already and coold n.'ad ii 

the original, and thus nn answer which waa fatei. 

' '"" ' ouieo wuuld hccoma theoretical L ■■ 

givbqitwis concenied. Iki 

jjuE-iur 111 ^vrf-i.-ri:i who seem to make it th 

■Aimt, t) Bn>wer questions On all wjrta nf anhipctii 

this kind of w;iy ; tbrunh thu loalleta 

■ihauativy," they .iw so " in a gi-uetal »;niB,' 

beginiier will often wunt :i little /lart- 

rraati'ja which may oftpu very usefully 



from one who was not himaeU a 

very long time sj^o aA Mr. Abbott. __ 

tbaiik "J. I. S." for the infoimatimwbidhl 

even me 01 to " Exaininntioii of Btocb," "ti 
live feedinR," and '■ Triorferrin^ >t'£ki,'|| 



, , cnl t(»«-,'^<o(ki 

iHuage 'them, SBil'lkoowno onsvblai 
. unaferred irtocta mort auooesrfolly ia Mf 
September laat, bot did not know hraol 

— 'dbn done with adTnntase, wbidi, U 

I. S.," I know now. We have H*] 
__._l!enthiye«, tho aamo as "J.I.yi."* 
practical putposea, toldng the aama tis^ U 
made 'jne, the tirat, less than 20in.. aoj mx 
makinga batch -ilia., which I eipectlflV^—^ 

- - — '' — '^econvenient tha n ^Oin., tor 
frames at back. 
leio niuat be BOi 



cork dust. I also have movable ■■■ ■ 

double bottoms kept well home by a «tc| 

Aa to poiitiou, I am in a very early pk 

haps, with the exception of a few rtrt I 

— ... : (jgg Cork and Ksny.asMi^l ... 

Ireland. I should also i^fliiiK 

place for bees, particuLulr 10 early in fcr— 

The furze is. in blossom already, uidtkioL 

hazel will be in a very short time wwri 



... . both sloe, thonu, 

ich flowbr very prof ui>elf,anda 
lota of Dornimi, which la now jastaHfC 

if my beas anonlnByftlii 

though I have tho doors af the him HB^la 
--ad a pieceof l>oard laid np agaiart &■•! 
ight hoard so aa not to lei any li^^r-'- 

introduced a Liauiian qnaoi <■ kit 
October, and in that atock the bmaBiani^tp- 
iana now. The beea contiaaed l««edil|B~*' 
ing very late laat autiunii, bringing ji fia 
* -' ' >Dey and pollen from tha ivy, d ik 






Hd 



n iifter 



ose quantity, up to lit Xm^^ 
I hope *' J. T. 9:" Tltaf^ 



ariM. Hisli 

•: I kopskhaK 



mind, and further 
benefit of his expene 
rather hifurc it ia likely 
his hand at raising quae 

as it CUD be done, thou^— — 

know. I have got the itev. Q. 
able pamphlet : Dut irould be 
particular advice from " J. I. \ 
else, if he has not tried it, and 
Koon it would be well to conuneno-. 
I would do by eicbang;ina the oaDla,WiK^ 
bees, of the Ligmian sto^ with thoN rfi"* 
slock, taking away the bliar.k qiiMBaadkaoi> 
bbck bees to raiae jouhb qneenifmafti^K 
eggs in the brood comb given to thOB n aaif 
for theii own. Thia ia the plan leoM 
Mr. Itavnor as the safeat, there laiBf 
losmg the original imported queen. 



BBS FABKIIf O- IN ITBW KCS 



[■>23:3.I-Thb operstiona in bee nlWrt 
ou in Porramatta, aa described ia fc ■''" gj 
l'i,iiiitr;i JouinnI, are well deaarving WMl*™ 
aa bee farming.and may iutexeat »ou»4p*2 
who are reviving the interest iifc "ff 
formerly manifeated in oor oolamm ■!"**■ 
seen, the operations ana carried 00 •■■'S 
approved system of the German ^'■■> *? 
differs only in the form of hiTe«*»»P 
minor details from tke approved ^yih»U"S 
Britain and America. In Decemhw. '^ '** 
bee niaatar, Wilhehn Abram, arriied > =!H 
from Germany, where bee culture a t «■** 
industry. He brought with him CBtiWi' 
qualiricatious from no tera autkorilj IkaM' 
the celebrated Dathe. On ! " ■ ■^'-'— ■ 

.ibramjilaoed himself id 

.■S. MacDonnell o( that city, .^,..—. 

beekeeper. Mr. MncDomiell aawltei 
which tlie advent of Sir. Abram gavafc"^" 
bee farm on a commercial scala KoioaitBir 
a aki^led npisriau, and cooeavvd tla Hit^"*; 
working it us a joint stock vantnn. ?«* 
known gautleraen in Sydney joiasd ^•'i 
Abram in tho venture. Aa it waj mtB****" 
npcmtiousofthecompajiTahoiildeTataillTi^ 
Italian bees, a race auperior in min; >^"^ 
reapects to the ordinary lilaok bee, tta cV*" 
named the Italian Bee Oompany. 

Mr. .\bi-am, before laavingOaBiVi Mt^ 
i:1i.iicd aome of the piiie awKimi ■> h nW*** 
Italian bees in Germaoy, ai^tte ttlu* '* 
Company coiamenced aientuaH witt&M*' 



SSI 
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rT^injaric* wai made, and tho opCTition of c 
-_^ ^janag was entered on. Id the mean ti 
--.-^ mnber of coloniea ot Uie cpmmcn black or Engliih 
• ...jaB tftenrarda bad been •eenred nnd trangfar ' ' 
^ rrmiB bives, and as Italian qaeenB wore ro.-ire 
^ ^^*^ queens wore remoTed and replnced by 
- Italians, the progeny ot which repUced the block 
. :'Mea ai the Uttec died out. Mucb attaation wan not 



V "^Ssnlt was that in the spriag of last year th 
~ -were about 80 colonies of gold-banded ltali___ 
'^■•.ictiTely at work. The company befnra this 
^ KHnnedthe feesimplcof api^ceol fp-oandin K~ 
^'Potot-rtreet, Pacramatta, where oporationBar( 
>-4' ^Modnoted. . lliere, a few weeks since, on viiiting 
"^tt* Mtibliahinent, we tars the hives opened, thn 
^•^^inmtm containing baantif ul sheets of comb removed 
- '^Hhe g«ntle Italian bee showing no signs of anger 
^a luring the operation^: thp comb was then placed 
■ "lin aoentrifngal machine, whichthrewtheboneyout 
ii^'bj oentiifngal force, leaving the comb undamaged 
I~iaadnad7 to be returned to the Investor the bees to 
: ;iflB OYra and over again with nectar. 
^^ ITiebee master is an adept at his profession. 
-— "Pipe in mouth, he opens Mve after faiTB, blowing a 
^*- VEiff of smoke upon them, to give the baes some- 
^^ thiag else to think about when they seem any way 
^^■.refiBCtory, a projection from the stem of the pipe 
^•^%UowiDg this io bo done convoniaDtly, The hivea 



The rentrifogfti machine is used for eitractin; 
honey without destroying the comb. The cap! 
with which the bees seal up each cell of hocey nn 
sliced off with a very tiiia hladed knife of aimpli 
form, and the frames are set in the mBtnl bseketa oi 
the inside of the machine. Then, by turning t)ic 
handle, the honey is thrown outaud runs downtht 
sides nf the machine, from which it is drawn by a 
tap. In this way absolutely pure boney 
without any other lubstauoc »?—►■""" "■'■' 



injunng 1 






J wilb- 
le queen 






lost, a 



U1U3 hives are atienglhetiFd and ibe breed of beee 
improved. One of the objects of the boe farm at 
Psmunatta is to send out queens aud improve the 
race ot bees, a* well as (he hives aid the <]uatity of 
the honey. There is abundant room for improve- 
ments ot the kind. From this conntry the very 
finest honey ought to ha eipnrted in qtiautity. 
although at present very poor stuff is sent ug from 
places where glucose mtitures arc worked up for 
honey. The bees at Parramatta are doing excel- 
lently wall this season, as are also Italians recently 
receivedfrom Queensland. F. M. T. 

PASSAQE OF bLeOTKICITY. 

[223740— Ohe evening, about a year ago, I put 
a platfl of zinc and copper in a glass cell in the 






his more conspicuous. I dropped small piece! 
ad, ^c. attaclied to little bits ot lusar, ba- 
the plates, Bjid watched their rise OD the sugar ' 



lurm readinjt jjlaaa. previously o'acing .t itrona 
light on the other side ot the cell. I did not, ol 
course, expect to see the moleoiilea of water mov- 
ing ; but Xtbonght that 1 might p isribly perceirs 
the iiidioatioua of a current by the movement o( 
H oatiiig particles ir "■ 1---- ■ 

ot thread, i 

twcen the plates, sjid watched their rise on the sugar' 
dissolving. As fir as I could judge, thu IliivailB 
came up perfectly straight as regarded their caam, 
showini! no tendency whatever to be drawn towards 
either copper or imc. The tiny particles in tho" 
fluid aL>o sank and rose aa perpendicularly a* 
though nothiug were going on : and, whethfr the 
current was passing or not appeared to make no 
difference to them. Having phiced a galvanometet 

n cirentt, I could test thu. The usual bubble! 

ippeaied on the copper, and the linc was slowly 
dwolviug: but nothing else wis apparent. While 
watching the oihibition of the elaclneal microscope 
at the Crystal Palace a few days ago, it occurred to 
me that, if a nmilar experiment to mine wen 
thiownoutheicreeu, something ijii^^f become visible 
□ud<!r such enormous magnifyinn power ; and at the 
close ot thn lecture I suggested it, but the lecturer 
did not seem tn think it pnisihle. I should have 
thought it feasible^ and, therefore, send this lettsi 
to see trhst others of "ours" think of it. 

I suppose inch an idea has been thought ot ; but 




imnipsriisssiiiii 



IDiBMUI^Hi 



miSISS DF THE B££ HOUSE. 



TB£ ftOEEB MQ2 



OMd are of the German bar-frame kind. They 
open from the back, and each hive is two stories 
faVh, ao that ample space can be given to the bees 
wb«n they are storing honey ntpidly. The main 
bonie t» IWIt. in length, 10ft. high, LOft. wide, and 
two tisT! are arranged on each side as in sketch. 

The iwarming bos is one ot the beat things we 
bave Been in bee culture. It ia about 6ft. in length 
And IfL in diameter, and formed ot alternate 
lengths ol calico aud moeqmto netting^ each length 
having a ring ot cane inside, to hold out the W as 
■hown in the sketch. When the bees are about to 
■warm, the bog is fastened on to the trout ot the 
hiv« and the otherend fattened to a stake. When 
the qneen emergea she bounds up into the upper i 



i breadthe of mosquito netting aim 

lalico making the interior light uid enticing for the 
bee* to enter and cluster. They are then shaken 
into a bar-frame hive. 

The qneen breeding hives are mnch smaller than 
the othere, and aro arranged at distances of about 
■iOU. apart alongside the tenoes. Two or three 
fnmea of brood comb are put into each hivs, with 
B qneen cell coming to maturity. When the queeu 
bM hatches out ci the cell, she makes a Hight (the 
only flight of her life) in order to meet a dione or 
mala b^. She is then fertiliaed, and beoomea the 
mothar and qneen of afamily, laying eggs at the rate 
of 2,000 flaily when the seatou is good and itorea 



va work that I have makes any mention ot it ; nor, 

I presume, has there been any taicroscopia power 
l>reviouaiy available equal to the one referred to 

II bova 1 I never remember seeing the ■iperiment 
tried in the Polytechnic times, though I often mw 
ibeii microacope ; perhaps it was privately triad and 
nothing resulted, so it was thought uselesa fota 
public eihibitieu. B. Harooort.J 

jTOEAaB BATTEBIB8 AND ai.BOTBIO 

OUBBBNIS. 

^22375.] — As eipresnon of opinion as to the 

<a Fiona accumulaton now in the market, front 
I Lose who hatt wrd [A cm, would be of muchaanst- 
1 uce to those who, like myself, are only vailiDg for 
lie improvemeut of these inventions to adopt thani. 
Besides the original I'lantu. there are the Fanre- 
A^llon-Volckmar, tho El well-Parker, and tbeBmsh 
■ B. T. K," systom. the BaruBtt, used at the Pid- 
diogfon Station.; and probably others. For my 
own part, I should be greatly obliged to anyone 
who will describe the advantages, aud (he faults, 
«i each of them. 

A* to " currant," I have found in the laet • 
volume ot the Elrelriciaii a definition by Mr. 
^prague, which seems to give one holding ground, 
lit last; he terms it "the rale of flov/' WeU, 
ihat is int^l^ble ; water in a ditch, and water in 
a river, ma; eaah bo flowing at three miles an 
, hour, Uiough the volume of one will be vary 
usual sulphnric add lolntiaD, and. coanactiDg tham different to that of the otherr Then the next thing 
by a wire, examined the inteiveniog liquid with a will be to learn what, in " cuirant," is the analogy 
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w <if v«ter. Ii it to be " douitj,'' or 
Biiaw tamim"^ Or Aall it b* caDad 
which I Bov begin to balien neMW 
^^H- Bon SOI IcH than "diSettsea of po> 
■■tU." 

B7 Oe nr. tbere ii »1h) > letter in the Eltc- 
-ivMa tras Mi. Vule*. ptotciting, u I Tcntond 
M 4>, a^a^ the mnloplication o' — '*- "^ •— — 



KOW TO ICAXB A SBLF-BTTPPOBTOia 

XAS TKUICPET. 

[223Td.] — Seuso a letter ■ ahort tiqie ago in 

jOBi paper teUtiiig to a aimpls eai tmnipet, Iiioir 

i ituiu to gire below in»tructiOQ» ''■" — «~~ - 



f ae poMJble. Profnre a piece of tin 
1. ^oare, cat out flva plqcm, as ihown in 
■ring cat! : then punch the two holsa, A A ; 




nttpiMeof aqaare elaitic (nich as ii uud by 
Em W make Out dcetractivs Lttlfl initmnient— toe 
of^iQlt) : itntcb it trom A to A, and wcDre each 
■id. I ue elutii; bo as to flx it on with more saw 
and comfort Ihan woold be the caaa if itnng or 
«ard were uied, Xow, roand off the iDnei edgs 
with wider, or wire it, so as not to cut f 
bend Fig. 2 to Bt the outer ed^ of Fig. 




il the battery , other forma were devised to obviate 
Ihe tncouTvnience by caanng the bell to lisg whilit 
the door was in the act of openio|t ool^. Of tbeae, 
No. 3 wai probably the nailieit made in England : 
<ba two Rinnn were fixad jtut auffimantly aboTS 
the door loi it to dear them in paMing, a niall pin 
of thin oTmt Hctian being Bied npoB the dooi in «ncih 
n poiition ai to preaa gently acMnit tha ri^t'hand 
spring ai th« door o[wied, delscting it iDtBdratly 
to bring it into contact with the othu-. The enrte 

direction (d the •dgst of the pin ware ao nicely ad- 
jnated to e«Mh othar, that when the door wa* 
doang, the pin pa mil on the left.hand aide of tha 



I French pattera 



pattora "piarf 
ibore tha door. 



J* biei* ; like ttie other*, i 



anothn clan of nngle-actiou contact! 
daaigned.andmadahyacoDttibutor' " 
Ibougb hmg aince oopied 1^ — '- 

boun ■era** the Channel— iu 

t« obrlon*. Another type of door contact* I ha*e 
not FBterred to. as a ikstcb of one of t~ 
^TBnbyaeoneipondentatp.178 t52739); 



;.#« 



«ach other ia pan 
tclion, as in No. 2. 
ore theae Ibioga U 



e then filed, and 
L tolder. Cat a piece trom a 
cork (ai in Fig. t!). and glue it on to Fig. 1. Tbie 



Pig. b should be rounaed, as" in the ciue of Fig. 1. I 

r*n. L| ^ggfl where joined 

9t GOed with tolder. 
1 Fig. ij), and glue it 
ia againit Ibe temporal bone, and at^odiee thi.- 
miDIiet, whicji may now be considered complete , 
but japanning ostaide and a coat of flesh- cofoaieil 
paint maide greatly improve it* appeaianoa. 

M. Y. O. 

DOOB OONTACTS. 

[22377.] — JuDOixii from recent queiiea and corre- 
^ndenoe tbat some of our readers are inteieiteil 
in the aubject, peihapa I may be allowed to offer 
tham rough tket^hcs of five typical forms, vari^tie^ 
of which are cow almost as numerous as maker . 
themaetves. No. 1 repiesents the class iuwhicl. 
contact is maiulained, whilit the ipring is at ree ' 
in the poaitiou shown, but is broken by preuuie oti 
the stud. This is the form ordinarily used for thip : 



way that th*y I 
II— they are, of courae, double 
Thoae of our reader* who de- 
woik sa'iafactorilj ihould bear 

^ ^._. _„j ^i* fixed in pnaitioni where, ot 

all others, they are most eiposed to draught*, 
l>ringing m any qnantity of dust and damp ; all 
point* of contact 11100111. thereton, be csMfoUr 
platiniaed, whilst some land of protecting covet is 
tlto dssirabla. The innnions amatenr will soon, 
bowever, discover for hJinaa]! that in practiBa there 
ue many other little point* which need attention in 
the fliinj^ of even sach umple things as theae, in 
order to msnre that they shall coutinuously work 
without a chance of hitch at just the veiy time* 
when most relied upon. R. T. I.ewla. 



Ky .hi..,, .n.1 tl.- j y,t,At,!„g j,mf,f.„Am^ ■htl. til it, 

and size are coRWt. Ttw Kbt ia then pil tii 
•den pin, tnmsd op and poliahad in tfas lifti i 
— len out oS to length, aar withanadgtij b£. 
outsida, which ia nf t agw str da -'-"-^"- > — ^ 
inwards, and 



nwtal ipital Tin. Ions ; Oka latter fa fee boUafi 
tb* vice, and is naed^r jewoUan. Drill Tl| :!! i 
for genani metalwo^ and tnaj be mu ; 
omtoallB frame ateaL Fig. 27 ia a wood a«^ 
•ink about Jhi., naad for muMitfaiiic holsa. ¥(,i 
is a generally oaefnl flat dcOl for wood. Fif-it 
usea for biwiBg pslUr hole* aad Oattsaafk 
wood lonod the edge to allow tbe pillar ti en 
cloae np. AU tbaaa are iianil wiSk the Arduos 
driU. Figa.30, 31, 32, 33 an tiaad with ddFa 
36. Fig. 30 ia sharp along th« odgMon^, ail 
used foi boong ant tmall tnbo* oc wUmmUb 
SlisDsadto ron^ilr tac« np tha edgasdiik 
band*; 32 is tot fisoag s^ao^ pillu^u<<» 
airia of a small roaa enttar, Jamrnad cb a nd 
hank, remoTable whan TMuirad- Tig. Slisadt 
widantheeskdof a tnba wimd it ia ilMJiiilliip'h 
another tnb* to it, tha olhar tab* bang t^aafli 

shown in Fig. 36.' B ia a win fitting & tala 
tnbe* CD, to be joined at A br bloww i» 
eoldoring, thedlUl fF^. 30) ia ran ttii*^kd« 
the boie. Fig. 37 uowa how a *haak hHl <a i 
keycup while twiiw aoldarad ; thstonarixl 
■ pair ot enginaet*' insd* calipers bddfevBait 
Fby ametfl atrap ahoim at Q. Tte aattalii 
drilliniE the loandholea ia ahown at Tif. 31 B 
being Oie bodf, Iyin« on a block of a«adO, ssi 
helddownby a wood bar !£, br twososasdl 
the drills uasd behig abarp oantn-tsh tanS 

Fig, a. drivm bT - '--'-- • - ■— ■ 

~— ai \uii<dalt( 



dew sash, so that when the door is opened or th 
laah il raised, the bell continaes to rins until the\ 
are doaed again, or the circuit ia br^en atUT 
controlling awitch. Xo. 2 is an ordinary fom. 
which i* fixed upon the door frame ia such a wa i 
that the door, in passing atrikes against the stuif . 
and, prasang it op. makes contact between Uie tw. 
tpam. The befl, in this case, rinas when the doo y 
issitber opined or ahut ; but as there ore, imfor- 
tunateiy, more people who open a door than wh. 
cloae it after them, it often happens that 
the door gets pnahed nearly to, withoDI 
being actnaUy shut, and coming thus to rect 
Jut nndat the contact, the bell keepe on ling- 
ing nntil someone stops it by opening or 
diottfiu the door en^'rely. As tlie too frequent 
repetitlMi of this kifld ot thing was good nntber 
forth* teaipenof the '""■n*^— nor """ — -■— — 



[2'2378.]— iNOTBsflve sizes of key caps in the 
table, in part 4, ai being necessary : but ot course 
seven or eight sizes would make the instruoient 
look neater, for it wiU be notioed that the cup out- 
side is about 6 mill, laner than the sounding hole, 
if the key ia between So. 1 and li, and the smaller 
keys have the cups about Imill. larger than the 
boles they cover. 

To make cups, take, say, five pieces of round 

to proper diameter, and round the ends like the cup 
Fig. 13 (each being nearly 1 mill, less than the out- 
side sizes). An iron plate about Jin, thick is drilled 
with abouta dozen holee, the largest being 19 mill, 
and the smallest Smill. They can be then reamed 
out with a taper widencr 8in. long, 19mill. at one 
end, and SmiU at the point ; thus each hole can be 
made a certain imouut larger than its neighbour, 
and by turoiog the plate two sizes ore obtained : 
the edges on each side are thea carefully smoothed 
with a countersink drill. The metal being 
softened, is cut into squares, and the corners cut 
off. double the size of the requiiod key. It is 
then placed on a plate, over a hole about ! mill, too 
large, and the steel punch above it, vhich ia then 

Sently atruck with a hammer till the outline is 
epressed about loiill. The bote next amaller is 
then oiled and the metal driven further by the 
punch; th* edgee ot the key are then trimmed do** 



8prin„ .ay he mada fcom anr^MafcH^ 
stsprin|t_ from old wafa^eprioK. H>I*b«>b 
token near the thiokeat part retail^ B* f'"*' 
id. are than put on a thi A ¥imt«i tt-»i— afina. 
—'■■-■-■- "-eated tOl thay an «?• eMa^tas 
plontT of time aad lAlf Av 



colour, taking plmty o: 
about to insnre regnlarit 
then slightly flattened with a : 



then slightly flattened with a hnmmnre^ ftay'-t 
alightlj carved like Fig. 39. Flat v^W» 
notbe made of too thin material, ■■ htsatt Aia 



be dighdj hei 
is bond for so 



to ndnca ti , 

, the and nioelr filed aad iMMb 
leaaen friction (see Pig. 40). Flat afaMIBMM 
forkeys that require to ba kapt Anl, sapedslri 
they are large ; needle apringa do nkdy tetM 
ot keys that aie small or ramain maaT TWte 
of every wind instramant dopanda on the tj^^hM 
of the pads or keys, and tha axacotioa U a Rb]« 
is neatly improved by tha nioa wcddsCMkir- 

Snng* ; gtaarally the amallar ttaTal aadaglafc 
g longer It lasts, and the mon ooofOc^Ssff tab 
to the player. A ipiina laqoErea fta l*aat powa 
after a W ia nised, and ita gnatast powwto bea 
a key abut. This cannot alwan li> iililitmil M 
thenean^it isapproadied. tha nnn palMt «> 
&» mstmment be meduniaalh', i^fc ia rfsM 
by haviug the spiinj " ' ' 

that, when the key | 
centre or joint; lAaa 

from thee — ' ■* **- 

qaeatly a) 
apparent t 
loAiriiant 



lediuiaallr. TlIiiitAM 
r BxaoaVOa jropv ImiA. 

B&rbo* iiahal. jtiecslM 
itav, and am «U& iHVMa— MM- 
agft (M Fit. 41). U (X tta It 
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and for thii pnrpoae, peihapi, two will be reqnimd 
to fit all the acTswa bom Figi. 12 to 16. As to the 
•orew-foot of pOlan, Fig. 21 uiii 22, thaj mre 
■uoallf pat on bj' the mkker, bnt ue penenlly 
dafectiTe ; thsrefore, a plate or >crew-diea to fit 
thsm la a conTsnience. A tap lor KTewing the 
hoiei in the body may be nuide by soldering ■ 

elar to a rod and filing the screw into a aqoaie. 
_ per Borswi cut be made on pillan by - -'-- ^'- 



■bank ; thij, howeT«r, u ea«y ooly after practuie. 
It will be found beat to bore and cat the nnei ont 
of loM metal, No. 11 or 12 B.W.Q. = -12iD., 
then ton ap in the lathe and ■older to the ehank 



42.) Shanhi are niade from win, o 
■ -22in. ; it ii flatteneda Ut (Ma Fix. M). 
ana unm hammered into a ilot in iteel block, 13, 
which altanitta>hape45, M, Bod ii then ont off at 
the dotted line : erentnally, beiiig ahaped by 
file into Fig. 42, then loldeied to Uie ring. Betoi . 
treating oteach key in detail, weoowielamtothe 
body and complete tba boU, fte., left off at end of 
Paris. It moat be noted that the body enten into 
the top end of bell, which ii formed into a socket, 
boona by a metal linB, and in order to asiimilate 
the narrow bore with (lie taper of the bell, the body 
mtMt be widened at foi4,np to two cent., above the 
middle of key No. 1 (seaKg. 6); thkmeetioroon- 
tinnea the gtneral onrve of uukto of belL The 
1^11 ^ y^ p clarinet, S-Scent. long, in- 



ring the wood i>7'3oent. The innde of both bells 
have the same tapar, and may he cut by the same 
tool, which reachee, aa before staled, np to the first 
hole. In the C clarinet, the tool wiU go np 12ceDt. 
and in the B Bat it will go lS-5o*ni. Thi* oone 
meanres in length 13^Go«nt ; wldfli at top, 
U-SmiU: width at bottom of sooket (1-Soent. 



(bottMiof beU) it ii llmiil'. ;andat.lS-5oant. 
down It is 64mill. If, then, 4mill. of wood are 
•Bowed at saeh aide, then these dsat pins BmilL 
will b« Urn ontdde rixea, except at the soAat and 
lowest ling ai mentlonad abore. To make fiie 



bell: a piece of wood, proper size, is chosen, IsBTing 
plenty of room,, and bcoed tbrougb with a lin. 
drill ; it is then ronghly tamed ap_, and inserted in 
a large wooden cnp-diack ; .the mslde is Dien et ' 
ont with a timing goage, near the aize, it bein 
finally flniihed with a stml scallop or entter th 
size of the cone ; this may be made by tnming 
piece of wood to the size, and be^ ent throngh 
with a saw, a iteel cottar is inserted and seonred 
by pioi, after being dressed to the ontline of 
cnrve. The wood bell is theo removed from ohnck 
and placed on another fitting the internal space 
the ontaide isthen tnmed, fimshsd, and vanuahed 
The socket cut oal and both linp fitted. Thi 
large ribg may be made like an ordmary ring, and 
seimred by pinning ; bnt the following is better and 
stronaer. Take a strip of Oerman silTer, llmill. 
broad and 22 B.V.O. thick, solder the ends and 
form into a ring aboat the correct size ; a rary 
narrow groove, the alza of this ring, ia then cat by 
the lathe, iu hard wood abont Scent, deep. The 
ring Is maerted, and the 3miU. beaten inwards, 
foraiing an angle sectian ; the onbdds and and of 
this ring are then tamed Dp and the metal 
•oftened; it is then put on the bell and the fiange 
beaten into its plai». the ring ia then flniahed ar 
and poliahed. Fig. 47 ahowa ue ring fitted on bet 
before doring. Fig. "" -'■ '- — -* "■ 

"^ Feby., 1884. 



lowB aection of the wolk 
VnloMitte. 



ultbb with FSONT SXIDB. 



p ap the tmth of contact M 
uu DaapiBCe. There should be a holiow or Bpao 
below the patii of the fast Tot the saddle, so Iha 
Dhips or taminga might fall in this, and be saaQj 
iwept away withoot Interfering witb the contart 
boesof tbeslides. I am glad oor valned initmctor, 
" J. H.". intends lo derote a little attention to this 
Form. With thia and the pattern for a luitahle 



OVKHHEAD UkTHE. 

.__3S0.1— Will Uie author of "How to Hake a 

ChMV Lathe "kindly add to hia Invalnabla article 






si? 



WU3EITBD LIABUJTT t.l,THB. 

[223B1 .]— It was with great cnrioaity tliat I raid 
the artiow on p. 607. I^ " O. J. L.,^' npon the 
" tJnlimitad Liability LaOie." 

In the paper " O. J. L." professes to show btnr 
any ordinary lathe can be oonTcrted into one in 
which artioles can be tamed in siEe out of all pro- 
portion to the marimnm lize for which the lathe 
was originally designed to accommodate. 

Now, does he do ao? Ithinknot; nordoeehe 
My that he hm tvTiud anything by mtoM ofthtetn' 
rerUd lat/u. 

I think we ooght to have a little more data to 
work npon before altering a lathe in the manner 
ioggested, becanaa althongh it may look well npca 
paper to Uie originator of the idea, it may not waA 
ao well piaoticaUT. 

It is qaite againat my experience to find it pot* 
sible totnm (enn the oiieumf trenee only) a anpai- 
fioeewitli a diameter ol 2ft. upon a 3in. lathe, I 
qneatlon whether there woold be power eoonA in 
Olb taeadla, baiid,&o., to even make the work re- 
volve, and we mnat not fo^et that great poweril 
leqoired as well, for ahearing or cottuig the 
Djataiial. 

Ordinary tnrmng reqoirea the aasistaQoe of a rest 
to support the tool, aa the work would when ro- 
tated (U the tool be not Euppcnted) eaiue the tool 
to deao w id in a tangential dmction* a&d nUmfttalf 
leavethe wokk, without pradudng any leraltM 
Ekraetnminglsconoaniad. ^le wnk whan Mnf 
turned to the usual method, It fixed TertlEallr, and 
attliepcdntidciMtaatofthetaolandtbepac^teT . 
of the einle ; tangents drawn from that point 
would be perpandioalar, or neariy eo, and the reet 
being plaoei under the tool, and horinntal^. It 
oveieome* the natural gravitatloD of the tool, and 
the tamdan^ of tiie drale to drive down the tool 
tangsntially and away from its oorrect poiitioD. 



^KO, 



_- the toot when turning. 

Does " O. J. L." oomplr with that imMrative 
edition in his prt^oaal tor unlimited liability t 
It wHl be seen that hs iotm Dot. 
By hk plan the work rotates in a hotiaoAtU 



D the drcla* will he hori- 
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■■■'niii.iuii An- ,- ■-— .- ■^■:" 



■ii^ukMii'S^^ii.;,-: 



: '. r.r.— N"iT. KijinboidM, length 
fiiTT- ■-4.:.:ka(att>:'r..itrk. 'iJin VI, I 

>-;iT,y.A. -.^.-w auj.' N-.A-';i=7. I 

. r,r.— Xav. r.bombcidei. lenotli ■'"4:;, i 
[iry r!'^ Ea^Mth kbii^nlciilH on >ltde< com- ! 
*.v Lit-£'I^^i Aei:::'i bfst mis (Mttiiiut^^ 7<i in | 

'. Ciasnofrru, length "'iSJ^T. 



Ski fell 



• ■VPTiii livB im.i.vfi.iB ™._ .C jT"^ ■ ■ • '■—■'"- ^risnoen-u. leugm i 

>.-■ '...n.-^\ a Ut. lurple on « S-c. UlLe. 1#~« 

f's./ J th«t- AI»o, in Uw drawjg. i- ii»=- a " X "y V T — Xiti 



■ KP. — Gram, ouuiiea, 
t\. lecpth-OiJlW, i X.A. ■; 
Tie fam* en T.P. 2-1-1 
. rtriii; TciT much filter: ■■'. ™ ,^.., _- 
L> diatom ii licit ot reMlution with drj- 



lall. bot coanr: 
l*>^ re- 



I I ihoold like to tismz tma-iijaa ■=. 
I ilectric cngfae or Ke*ly_=i^' • 

ai.ASS DISCS yoB bhflmkm | 

hut it nerres mv purp>»e tetwr ihiiKiSe.B 
li«ve tried, »iid 'I t»'»^*, t^*^. "^^l J i^_* I 



:. 'igmcid^a, £n« I 



i. «)h1 thRiicG 
-*BT-; .1 ftol kliuwu «ni 

f'w&a^ ■■ (>. .1. L.'' 
.niMrt'jLiiil tlie ucticm i 



rill tirlata ;>■-"« . ;t« I -rai:::: 

the bMi 31L je- :• j* wn 

W. A, Bulbar. 






improved niet»iO€l« of pr^^art- 
I at kbout getting. »t. for ei 
I go to - gU— eUer-. -L^P 1^ -- 
are nuuiT Bnch- I li*ve no fio-t... 
large toVru. X order m pi«« ! 
and lin thick. Ttu the iraiJeaair ::;*> ., 
lome of the pl*te-pl"*» mxfcer*. aad mJiraj 
li. Oi. The edffe u iiirr*^ rTc=;-r- - 
coar»e, but rtOl round u » w-STlf- 1:: > 
culuas » whole on it* aiie«- Tia i.';i 
the Bla»-ctitt*n-, with a circle Tf = rKK ^ 
r.)iunl 6in. <li».. »cd my curre f[i:;r!. Kuk 
Kribed ■ he then roonda the tie* ffiL:<^;iB 
Clin di». ; the rough «de of the da:i^;at; 
curve &ad chamf ere off the anr i iL rail 
PP..-A. p=nac:d^ long, and eoar». ! KI^SSriiT'.S."! a^da^^i J^ 
d the power of dry lei..,rtn:L(e.timated I Sfl'^f ^^^^^ 'he ha. alnr, A--, 



vlmtlv identieal with >itz. ligmi- 
TT.ia; i.r. ^-j-1p.>: length -0042. itriL- sa-O. bott 
L«Toi.d llw m-jlnng p<>w«r of dry leDic*. 

Nc. . :. p.p.— Xil2. cLtms, length "O'j;;, tholimif 
fcT dry leate) on tfce P.P., reiolutiou jiut Le- 
riciugwith- X.A. 'S*. dry .' X.A. I'Omartersit. 
Verv dLlerent from Xitz. obtuai, T.P. 2-J-lJ 
length -I"-.'-. rtriK-.;?-5in-O0I, tesolredbvi X.A. 



W l^Tond the power of 



--•'--J— J *" 1 good deal nniaec w'. a tie -■' in -"jl piece 

^'K'Tl.l'' *''.^.;J°c"'^;^-'=-'^i' 'X0.i4.P.P.-A.nell»cid>,™all andvervfine, }>- '^ 
■n^. tS 1-^ '!;. ,''^>T^*= '■■' -*• ««»" i ■"»■;■ »lil*tlv smaller th^ A. pell. T.P. ';;-■.-■; ' "? '' 
^ oa4e to »l.d<- "rt^y- he pr.™.* a pM U,Ut±. -wS-Artri* H/. i^ -ill. ' b1*-' 

i ^r-™ t^ h.l Jl^ ^"i" ^"^ "^ "•• l*"" •*' "•«=«"« aperture. : stri:,. ,e.Hm«ted; !'.■ ^t^) 
1 tr'-[Kae to have :l itrong vertical sliit .:. fr:ct, ■ in -inii the t 



Thed, 



L. disc I 



jrte. 






Iff'-P „ - 

■tare he boa written " bracket " : the ilid>: 

"' ■mis slide at the rest, which w ild 
ilv down by the raising anil 1 :?trl 
>-.i--. luujd kind of shoe, when doing pldin : .ts-j. 
*: U ••: give iplidity. Die lUder-plate ol tl.:i -r- 
(.iil>? hiTing in it the circular ({rwjve for the ' 
-eaJec bolt* securing tbe upper part of eliiii-r* 
•m.'ald be nuulo or, lurge an jiouible. so as to f :nt 
'j:^ t.^ which to bolt work to be b.r^l.vhii^hcr.i 
'jioi be mti*t euily Adjusted lerol with th'; cenb 
bv raa-jig the viTticnl ilide. This table w.u' ' 



work t 





Niiui: 


luoodon 


the mandrel n 


rVremav 








wibut 


re shall Bl! be' 






u<l this 




•tt«n 


.Istk-lial.!.' ver 


:b»iu 


PUEU U 


. I"'ur, 


nd hope F. Ci 






tlie 



1 whjdi I do 

-ant-nst-jd'j 
ne far Uttflr 
I comrii'ud 
rre will l-.-r. 

F. A. K 



XOLI.EK'8 PBOBB-PLATTE. 
J. - .' U kMNn latoly ronciTed fromMi.IJikkt 
•>.-m -dUEilul saniplm »f Mullur's lalcit wurk- 
11.. !'^>b*-|i|.itIi>iui>uiit(<din]ih(Mphoraii,ni'iH'ibru 
•Me '1 -Mtvnth jlitw, balauii wid dry. a tew tvaari 
'«>.• --Mitbi.v iiiti-mt niNHi lit jfiur rwlin. 

V -'v. ■vg;iu\\ *» iiivuffthiif nmilatiun, i think h' 
.r* mu'ii .•■r'K'Htlir |i>lin: it i* rJdnnlj ruiL h-jW- 
■w^t tivi<li.iaph>inti; lU'itniniinUuiniifiiobriui., 
». Mil. -u.^kin. 'fhn iiliiHfdiiirMs likA *U Arj 
siMwu ■»•»»!>. twi an imkHinul n|i]iw>nuien, h>il 
1 v ... .H- III »iwt)H<<i|iH'laJrliBrni 'jrimibiniuK 
.Ma> •.!<WKI<1 .'I iwii>l«li><n wiUi Ufi WHll kuowu 
*b«H>vi t>uM<ii Whvli Kiniikiug, (u thn fnlljw- 
& <H . > ■.-..wm VI * lliin tmt, I itinnii morety u 
■i-lJKlit- 
iiiian, ((If nifilly Inftiiig 

U4l lllUUlillKthOI, uroill'l lo: 

• . rnrHnUiuni farul <in- 
Naru'uU i^n I'om «< tbn 



. w,II, III.. Mil 



■B leaving the N:'z. oUun dtu 



mCBOSCOFICAL-AS 0F7KB. 
;22;is4.:— I su&ruj lis glade to forward a few 
Pudura (Lejiidi'icyrtu* cumcollii^ to any ons wish- 
ing to study their beantifnl scales. 

Joaaph Wall. 
Wobnm H'.uM, Wobnm Hill, Grcen-tane, 

A NEW ICOTOB. 

lii'l*-;).]— As a grca; number of readers of the 
MtniAMC iiri; ^t:ti;c<;sted in the tiirycls, and any 
tuitalile m'Jtor which could easfly be made applicable 
U, the sime woold be looked upon as a gnat ad- 
vance upon tbe picKnt mode of propulsion. I copy 
tlie following remarks from the Tricych.t, Dec. 
L^itb, JK^^. to which £ would refer our readers ti a 
more lengthy description than can b« given in 
Intter. A company is formed to trgrk the in' 
liin of a Mr. Sturge. Tbe following are tbe in- 
ventor's statements as to ita capabilities. 

*■ This invention is caleolated to entirely nvaln- 
ti'>ui<e most deaciiptioni of light traftic. and be a 
ni-:ans of optming up an entimly new as well as 
grnat and important indiutry. equal in many 
rirniRiHi to stesLtn and electricitf ." 

That is clear enough, in all consdeoce. 

Tlw pamphlet continues— 

>'!>[ the various means of locomotion hitherto 
i'mpl>^red, none can compare with Mr. Sturge'a 
iiystnm for speed, simplicity, and nconomy, and 
although the iurentian ii not at preaent applicable 
to lii-avy vehicle* 4uch as railway corriagM, tram 

n, A :., the tiel'i for itn use in still sotTidsntly 

il'i tij n.'nil'ir it one of the most important im- 



,.^>'.M.'iu|>li.M|>hi.liia, luBlw. Ml 



„ tBit.Vi 

vea a iDt of bard w:rkii::a : 
takei roe absat one h^ar'i z::k*±a 

to bring the lorface i: iivf.l 

'tool, and result- to bezio with cj!:=B 
emeries. Tbii will give 3lr. Cip^atr. ■: si i 
what prica he oa^t to be able V, ^•■'■^ 
done for, and at w-hat price he os^ t: H L-t : 
sell the diacB. edged and dished est. t:'ir*i:iK: 
made from bia stock of glass, mi ni^-a- 
proved mothodi he will adopt. >icc« IMS 
others I get in proportion only eotti » J. t 
And if he can find out some better m>it'::c^ 
he can sell them at a cbesp?r rate. I t:7tl-r.' 
let u* know how he doea iL in tbe b=;4 !:?'>' 



beginning with a -Jin. or 9ia. disc : 

aia have to t>e lued. S- J 

Addenfarook- villa. Lare-lane. SVj 

~'M>T.'— The method deacribed by TL In 
on p. .11?) if that which I have laui '^ B^ 
would be adopted by gtaaKottert. Ttt s^ 
form of putting it into practice wOEilb-tu'l 
stiipot sheet copper and Denditintoianij-^^u>3 
the ends or seenring them by a double ogl::'=> 
thaps— '. That is now to be pieoad be i ii^d 
' 3f soft wood, which is eather provided wfiia^ 
I 3r with a spindle and pollev. by whi:^ — '' '* 






ni^<A 



" Thi- Rtriking advantages of Mr. Sturge's inven. 
tiriU wliinh give to it absolute and undiiputed 
iiiFKriority over anjr other Misting invention or con- 
rivBiice. may h« brisHy summarued as follows: — 

" 1. I' mj>>riliuB power is provided, and no per- 
lonal eiertioti is l«i|Uired b°j-ond guiding the 
^rriugi'. 

■■ 'i. Any rate <it speed up to 15 miles an'hour is 
itluiiia>>t>r. 

" ."i. 'I'tiq length of the journey is immaterial. 

'•i. Thf: CMriiiRc wfll travel up hill as eosiiy, 
ami al(n"st as r|uickly, aa on a level rood. 

".'>. Thi> liotrer applied ib specially adapted foi 



iftavy 



er applu 



, Thn apnaratoi is 



ltnillr..i. . 

iiril fMcilityand HtO]>pc>d instantaneous! r. 

- and la of no apiireciable weight. 
«t (if construction is eicaelinsly 
n C'i to €3 being sufli^iant to a tipt 



"7. Tlmpr. 



ii|.|i 



•i ,.'■ K'iiV.r 


■rtl.-lu'lMthu^i:- 








th> <■ 


..r it, till- 'I'l'^.w of anrial tligl 






■ r-'t'lit-.T triov^ra 






r.,,J,ih.-v.-L..l^, 




S5r'"" 







would do the fastest work :hnttheenMTTsaoi.>nU 
leave the cleanest edge. The onlv ^E.-ni? a 93=^' 
jig. Firm pressure irithaat a *lip mnXl^bT'^ 
until the copner has worked a littlf es^ t^ 
the speed can bo increased. Baa. te. 



PEN AND INK PItA.'WnKOS MX IHl 



[221S!>.]— Thkbe ia much tr-nth bi'^ajsit'i 
' there is nothing new noder the ann." K-ii^"^ 
lbs fallowing piooeas ia perfectlv a^i^^ uiif" 
I am concerned, it doubtless will halt 'Wntedte 
ouny othen: but, on the other hp-^ I bdtm 
that then are many of vour readntst^w^o^^ 
benefited bjr the pnhiication of t^-t ^MkM u pe- 
paring magic. Ian tern transparencLe* — 

1. Procure some cardboard of medins ihi^H"- 
mi cut thi* up bto riipa of tbe rojnoediu, - 
ict 09 nmen N"ext. in oach of the* pi«»i B*fc 
Hi aperture of the reqnired aize and rhspc ix ^ 

2. Pracnre sons of the thionot piper pMtL'. 
which will stand ink ;i.e., without mnn; of . Ha 
paper ibould be of even textnre. .ind fret fnc 
water m a rkfn gs and other lines OrJuurv IiiM 
paper will do for pencil dimwings bm these <!'' o^ 
Took so wall as those executed in ink and int irS 
„.n .» .,_rf nn ordinary- unglazed t' 



somewhat larger than the apertures i; 

;i. In addition to the aboTc. the only deiidem 
lire;— (i.. Ink (I nae ordinarv black writiagBk 
but any other medium of sut&mnt opaeilvwS di- 
ll A Rue etching or mapping pen. iiii.) Ulw 
-.v.- ("^- tv.) CWaadla biQa^ diwolreJ -J 
•iJ'iii. (vi.i A camcl-haiz bmih or two. 
Having made a dnwing. or tak^ a tsacing. n 
n? of the slips of thin pqter, nm it in poi&M 
I a record of :-] tci the apeimn u one of tha weaa of Htfdhnri 
no appreciable being careful to lot no gtlm filt t tbediawlV 
i .tselfj. I'nlen care ia Md, Noa diScBlty ma 
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_~ig evanly „ , = - - - 

wrion ou to the OLe holding tbe " picture ^m 
^ ^>>'*^> the aperturea in the two catds miut siactly 

— j.jiiicide), and set tuida to dry, weightingit to pre- 
3^nt "w&ipiug." Wlien d^, pamt both liden of 

.^|tw thin upei OTST with Canada balsam diuolved 
^a benzol; Uiia "clean" the paper, makiDg it 
— _r hnoit u ttauiparent tt glan, aiceiit where the 
^ ,iiM* of the dmwJDg are. The bauam drin is 
.^^tbont 12 boun, and then the " elide " is leadv tor 
~hB Imntem. If the object is alone cleared, and the 
_ .^Mt of the paper left opaque, the prettf effeot of a 
' _~'iuiiiDoai object on a dark gioiiDd will be obtained, 
^ind loma ibawingt of medium, infoioTia, &o., 
^^~rt>oh I haTe prepared in thii mij, look voiy 

*^^' I hare no doubt, althoogh I have not tried it as 
~~*Vit, that this proceiB will answer for oolonred pio- 

- 'tIBM, though I am afraid the balsam will have a 
■^ teadsnof to mal:e aniline coloun run. 

'■'" I do not claim that this procaM BuperMdes pic- 
^'Awm on giMl, but it is certainly an eaaisr and very 

- <iWKdi oheaper process, and ail who tr; it will, I am 
~ ^«ttra, be pleased with the result. 

> : ta ronolosion, I ma; say that I have not tried 
^ttMSsUdea with the oijhydrogen Ij^t lanterns, 
■'And it is just pouible that ordinary writing ink may 
■a-'BOt b« sufficiently opaque for to powerful an 
' - Ulnmlnation, but I Ifunk Indian ink would answer 

- perfectly. Fred. Purtow. 
c- Ardwiclf. Uanchfl>t«r, Feb. IS. 



■ THB0B7 OF- THB STBFIBOB. — T.— 

SniCHABT OP FOKHUI.A — ON 

PUBTHBB APPBOXUCATIOHS FOB 

THB SISTOBTION, AlTD OBBBBAI. 

BBKABKS-FBOFOSBO ETEPtECB. 

[223S9.]-lT wiU here be conTenient, toithe sake 

ot reference, to collect together thejnincipal for- 

muls which we have obtained. WebaTe, then, 

fat the disperaioa — 

"S^»-,^.(^-/,-/.*f)^. ... 

for spherical abemtion— 

"•■'■-(/.-{":-«-■ + *• ^ 

tor distortion— 

»-i /'■*;■ '-^'+/>-''>"it/'+/') 3 

first of these u« general, and apply to 

^ . ... .. .latever and any pair of lensee, b and :■ 

bemg the distances from Xbe first lens, and 



■mulffl. In (act, i 



show that we 

count the thiA-tias of the lenses ; but this will 
general be only ueceisary for a uear Bpproiima> 

m ic the case of distortion. 

If we examine an object, such as a s(}uare of an 

ch, divir! ed into nine equul squares, with a plano- 
eontei lens of, say, an inch focus, we shall find that 
when the fiat side is turned towards the eye, the 
distortion, and also the colouring, in coueequeace 
of the unequal diitoition of coloured rays, is much 
less than when the curred side faces the eye. 

On the other hand, if we eiamino a tat ohjiet 
with the same lena, used as a simple microscope, 
and focus it carefully with rackwork, we shall Sjid 
(such at least is my own eiperieace) that the details 
are sensibly bett«r seen towmrds the centre of the 
field when the curved side is towards the eye. 1^ 
is owing to the spherical abemtion being so mnch 
less, the proportiou being 7 : 27 of what it is when 
the other side facts the eye. But wheli we cone to 
estimate the distortion, which, as we have seen, 
varies inversely as the cube of the focal length, we 
shall find that it is 7»( when the fiat is turned to- 
wards the eye — that is, away from the object or 
image from which the rays proceed ; for when we 
take the thicknejis into account, the principal local 
length is dJtferent, according as the layi fall npon 
it on ooe side or on the o^er. Thus, if t be the 
thichnea of the lens at the axis, /' its focsl length 
when the latter is taken into account, andy' when 

it is neglected, we have/' =/+ (''-^V 'I" 



lenses, and r being the radius ot the surface which 
the rays first fall upon, the focal length is greater 
when the curved surface is tumeif towa^-*- "■- 



an^ ray whatever and any pair 

Htng the distancee from the __ __, 

lint where the ray meets the aiis before and alter 



second refraction, p 
eye leua nearly, b 



«s through 



! . id -/,)'+/,/ . ,y, 



(3) is already adapted to eyepieces, and in it as well 
as in (S| r is approiimately ttie distance of distinct 
vinou, or more exactly = A — e, where >1 is the 
distance of distinct vision of the final image, and e 
the distanoe of the eye from Uie eye lens. 

In (2), for parallel rays, c beoomes/i. Tocom- 
pare the results with the equivalent lingle lois, (4) 

,;«,= (rf-A)-+/,/. e 

.'.(/. + /.-rf) 

Mid lastly (3), wiU give— 

D- ^ /■-/■ 7 

H' and D' being the ratios produced by the pair to 
that of the eqoivalent lens. All these have been 
carefully tested, by seeing whether they will give 
the result which ought to be given by a single lens, 
such as the eye lens alone, if there were no other, 
of the equivdent tens, kc. 

They will furnish an easy method of comparing 
the aberrations, kc, of the instruments in comtiiou 
use with any other arrangement that might be pro- 
posed. Thus, in a Iluvghenian, if we were to re- 
verse the order of the lenses, by which it would 
become a positive, the distortion will remain the 
same ^ it is while the dispersion is only one- third. 

Again (to which I would draw attentian) if wo 
"'-"■ "■ - ' -"'e of the ejre leni towards " - 

...^ .„»., of the sphe 

II the firtt case is to that in the latt 

5 + 21:. 5 + 81, or 13: M. It wiU be asked, Why 

therefore, is it not done ? Let ni s ' 



ted, Why, 
idthiiwiu 



iiltroduce us to the necessity ot taking into account 
further approximations tbka have been 
"■" '~?going fr ■ 






, if it wi 



lowing question has repeatedly 
my mmd— namely, is organic 
ore, snd follows to a certain 
I tetl disinclined to accept this 
things as 






life 



most either conquer the lawof ni 
Uy study has now been for some lime in the 
directicn to find whether Bnything it growing in- 
hermoniouB to the law of vtbratjon, or to its own 
constituent parts. Having lately come to a (for 
me) as yet ineiplicable fact- u urn ely, that the 
sound of the step of the left foot is a semi-tone 
higher than the soond of the step of the right foot. 
I have found it in man and hones without an ex- 
ception. To hear a pair of horses trotting on a 
wooden road is quite a musical display. 

Hy object in writing this is to see whether our 
anatomical subscribeia can give a reason tor this 
apparently stringent harmony, tor which I crave 
their kind condeeoension. 3. H. Solinalkt. 



by Dr. Otto Krammel, by Oijttingen. 
mates are throughout quite evidently i 
This is, I presume, due to incorrect tt«ni 
have not Dr. Otto Krummel's work to ralei to^; 
but we find the entire estimate of oceanic suifaoaa, 
which is the correct addition of the separate erti- 
mates, to be 231,91a,9o0 square miles, and this is 
obviously mnch greater than the surface of the 
entire globe. It may be most satisfactory to give 
the generally- accepted dimensions, which will show 
the evidence of the error. 



towards the Polar diameter of the globe . . 



i\,S 



a,38Cft. 
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e the distortion 



nerolS' 



le sp. ab., B 
with them 



Huyghe. 



WiU be better « 
ment, though the definition near the centre wil 
be so good, owing to there being leu sp.. ab. w 
the Sat side is towards the object. 

The arrangement generally used, therefore, is 
that which gives the Icatt diilm-tion, but not the 
least aberration. And this seems to bear out what 
was said in a previous letter, that in an e.p. the 
correction chi^y to be aimed at is that of the dis- 
tortion. 

This, it would seem, may theoretically be much 
better effected when one of the lenses is convat-t and 
tbe other convex ; in fact, when >uch is the case, 
we may find such an arraugemant as will render the 
right side of any two of the equations (1) [2) (3) 
equal to ; but not all of them simultaneously. 

I'mpottd Eyipicee. — We may now offer the fol- 
lowing for consideration. The first lens plano- 
concave, the secoud plano-convax, with focal 
length Humencally equal to that of the first, and 

I laced at a distance from it equal to twice the focal 
mgth ot the eye lens, the curved side of each of 
them beine turned towards the eye, and I would 
propose to coll it an " nndislorted eyepiece." not 
because the distorttou is absolutely U. but because 
it would seem to be much smaller than that of 
those in use, and I propose ' ' 
will conclude the subject, to give some furthtr 
explanations. W. Q. Penny. 

Ebbit* in Lettex IV. — In line IT ot (column 1) 
from bottom of page, for Gc write G'. In li, from 
top of col. i, for^r write^B'. Inline 22 from 



anwieh 41,852,864 

I Smaller equatorial dia, opposite above 41,S34,S96 

From which we may calculate the mean diameter to 
'. be about 7,912 miles. The eipreenon tor the area 
' of the surfaoe of a sphere is iie', when 



Therefore the surface is 4 x 3*14169 x C6,966)> 
^ 196,650,700 mites. 

The area of terrestrial surface, as stated in your 
article, 34,364,950 square miles appears to be onnect, 
by which the oceamc surface would be 162,296,760 
sqaaremiles. Vm. P. Suuilty. 



[22392.]— A COLUUON occarred on the 16th 
December, at the L. and X. W. station, Stockport, 
between a passenger train from Crewe and a train 
of empty carriages which were being shunted into 

The circumstances have been inqniied into, and 
Col. Bich's report is published. There ore. how- 
ever, a tew points to which attention should be 
specially dircoted. The oolliaion was in a gnat 
measure due to the omission ot the signalman in 
Stockport No, 1 cabin to give the Edotdejt 
I Junction signalman the "wammg signal." llua 
mission led the driver of the Crewe train OOm- 
letely into a trap. We will now consider ih> 



pa«, fo 
bottom, col, 2, for P' writ 



HABUONY' IN N ATUBB. 

[22390.]— Since Keppler '" yielded to the 
secret fancy to write a track," nothing has been 
proved to move or vibrate in nature inharmouioiu 
to its own proportiou or that of ibj surroundings, 
at least not for any length ot time. This is, oi 
course, quite natural, for if we suppose, for argu- 
ment sake, that in any part of the universe a tiodv 
Wire to move or vibrate inhormouiously to iia 
surroundings, it would either be overpowered, or, 
' ' ig enough in its movements, must ultimately 



engine tNo. 1,746) 



overpow 
reeults ol 



r and dire' 






lethattr 






new law. This lattet' 
: very probable. From the 
I have made, it is quite clear 



the vibration of molecules. ther< 
excepting the distance and velocity : all follow the 
same law. Much has been doue since Cbladni 
founded onr acoustical knowledge ; yet. with all 
that, w£ have not come to tbe root, the law. The 
brothers Weber supposed that the results of all 
their experiments emanated most likely from one 
law. They were earnest in their auppO!>itiou, for all 
and every movement or vihr.itinu ut any body or 
matWr ioll"H-s one iaw This I bUuII prove con- 
clusively at a future day. So far. all seems clear to 
but the organic life presents great difficulty iu 



which the driver bad to depend. 
The train was made up of an engine (No. r,746J 

' " " ' with any brake ; ' 
.y ; three y-"---'— 

.. jiain braki 

driver's control by means of a cord; three mOM 
vehicles with ttie chain broke under the oontrol of 
the guard \ and two Great Western coaches without 
brake power. 

When the train approached Edgeley Junction the 
siguali were "on," but afterwaroitaken "ofl"foi ' 
it to proceed. The Stockport " distant signal" Wat 
next sighted, and as it was at *' danger ^' the flnnuft 
at once attempted to apply the tender hand brake ; 
but this failed, in consequence of Uie crank on the 
hr^e shaft giving way. 

The driver reversed the engine, pulled the oiwd 
of the emergency chain brake, and opened the 
whistle ; vet m spite of all bis exertions the d«in 
brake tsiled to stop the train, and allowed it to run 
1,040 yards pest tlw signal, througti the tnnnel, and 
coma mto u^lision with the emp^ carriage train. 
Nothing is more easy than to blame the engine- 
driver— and, of oourse. this has been done l^ the 
advocates of the chain brake ; but lookins at all 
the tacts uf tbis case, I arrive at a very different 
inclusion. In the first place, tbe driver wo* un- 
doubtedly led into n trap by the Edgeley Junction 
signal bemg lowered at a time when the line was 
blocked at Stockpori ; and secoudly, vhat mort 
could a driver do than apply all the brake power 
under his control, and reverb o his engine ? 

Your readere ore well aware tli»l the chain 
brake has fnqueutiy failed and cau.foiI collisioni 
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-.-^ -^r 1*^ V. i«:-.r= -J^ i:;;.j. rf- tte ' 



. ._*. — .. » ._<jr.,!i ,jAa iM*c rt fcy hi» lori^ip w ^ n 
MU^Oitr of a wfaiaclc xr-^ - 

pit a gnatcr pteMuic :ija ^ ^ 
Hat wiUi the (thiee jib xd. ^ 
ui, then he DdLJ^t io 2£ vm i 
c>t tntiu, W uing m kt>v 'r:3 : 
pitch (wj two per btch. ■ 1 = = 
•nikblc rtmigtli of tlK '.>^ «!- 
to gJTC th« last tim of t^ kt^* 
not idTiM turn to mita llie ic?!V 
hap* tlw (aUowia^ anmiigqE]^ 
not, i( ha win wnte again. iei=3 
■ball bt glad to do a j- beat ^ : 
ComethmD- L«t him oae theKr-> --•:- 

it can tM nioTad up awl d..-*:. r ^ 
treadle ; bat it moat haye a ^a: : ■ 
raDgement, that is, it mujt ban i ^.ts 
to catch in luitably airannd lets. ■ ■ 
tallio;, and alao to take the pnac : l 
when it ii railed. The method U *3l 
tbiD be ai follow! : — The mould wt ri\ 
b« at the bottom of ita stroke : tu it. i 
in the required qiuutitv of daj. :: < 
■top on to the treadle, which woct: c : 
the mould ap towards the itamp vsL: 
of tbs Ud had no more effect, the cin 
iuto one of the teeth and pnTSnli:? 
the icrew would thoa have to be t;3: 
tliu itamp down into tho mould to uk? 
ti'iit. imil tbcQ back sgaia to iti etfz 
tho lad would depreaa the tieaiUe. nlot 
aiid allow the mould to drop down m^c 
ftt the pot out. — A. SvODEX. 

[■■.ilW.I— Dynam*.— To "W.H.I 
■' W. H, E.'' ntistakee niv qnerr. ai i 
i.f myF.M. ii ' - ' ^ 




i ball-Tall ;C}, which ia ina to floso the ji^iuai^' jwiiita 1 

to either branch. Whi-n the train i> cbargi.>d willi 

air the preanire is .equal in botb boeopipei : but 

ibouldoDP bunt the btH ,C; ii initautly (urceU to 

that aide, thus prcTentinc the twpe of air frmu 

the BLiin timiii pipe and the i:(<nie>]ueut applicatiou 

'J the bnke. 

T-. iniurt bath toMpipes L«in^ ObargtJ with an 
fquai prcesuTP. a nnjii groove ^I>^ in one oi tho 
Uil »^U ili-.m air to pau. Wh.rn Ihf saiup 
jnaeTin exiiu in tAth hoKpipes the bill will tw iu 
T<i^ilfbrium,'ai; 1 'iri;p from iti Wdt into an iatiT- 

I; if pr-^.table t^: ill the railwav eotaytaiei will 
vl.;t; -Jie MW conpliiit- It i» :h*r«(v-~ 



The 8hiv-S*llwAy i 
•hil-rail«aja.M>»*tb'M.'\ 

tie new dccble'coBplin; caB be j lfc(_rt«» I'f Mt V*n l!nvkli«. Jt 



ly vxiHTU'ui'e. whwii <at< 



in< buikkn' work*, (hr abt' 
>rlan, S.I.K.B. ijiirrie^ 

r-fraotunsl ^licll. 



I W'oM it benefit mo putting wire on tb 
'■ on the Irgg ou each sido of F.M. 
uiuoh a* I can get oo cloae to the fin 

—aOTSTQOr* ('D'.Q.'— lUc 

query until I aaw it 'in the I 

ijittriT', ur elae I would have tried u>J 

it Iwfi'ie. I will Rire you a rule to fioi 

I v'tatiiiof aFiTter e or weig-htedgowml 
tbt number ol ivvolutious. iinil find the ) 
a siuil'le ^^'T^;mo^ : thon add to^Chnlt 
,.{ th* Pfvi.ilriu(; balls, ani tw^..-^ the «i 
t-eulnr weight. Mottiplr the sum btt 
fcun.!. JiTt^ii; the produ<4 thus obtained 1 

' o! the itvolviag biUi. Tfa? quotiezt S 
w::i b<r Che height of d weighted 
'"r wiil (uypoae ws wan; a goreiac 

illi ;.< t« Hi. eaA. and the oentie w^ 
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*> with the urate, which ara more difficult 
L of than the originBl wute, Bcd eoprok 

^aSt.— T. R. AllikSoM, L.R.C.P.. ^c. 

^.] — Flniahlny aurracai.-Thnnkfl to 
• (OI hi* ihort reply. I beg to say that they 
done on a. mil lin g machme, as I sm 3C- 

-*^ with the capabilititg of miiliag machines, 
^iMeo »ooiutonied lo workinB them and othei 

^-M tot Hmo yean. Should be very muct 

^ tor k full reply, ui I think it would benefit 
la ireU ai myBelt. Shallwaitpatifutly, ar-- 
aneonB will give tho necessary informatii: 

_Mpo«Bible.-L. T. B. 

-rjlO — Amorionn Orgftn.— ■' Ocganon " 
-■hen, W at p. 476, he makes lue uj I ci 

-- sadi ai well as anybody. I osTer made am 
ord italemeut. Ready-voiced reeda by tl 
Lli*ri^'* uukkerd are not in the market ; Uieri 

^-Zt out of the hunt. When I said I succeed) 

^liDg leeds eijaal to those I can buy ready 
, ^ of course, alluded to those which are in 

^ket. These latter, I hare reason to think, 

. Jy set ai near aa the eye cau judge, and aie 

^^iedand individually corrected iu aniustru- 
Are we to consider i' an impossibility for a 

^nan, whose doily work is among met^ and 

-mnd twist from reeds kuownto be well voiced'; 

wiitoTS in "ours," especially Mr, Fryer, 

1x> roe to make far too much mystery of this 

as butiness, apparently taking it for granted 

bcTond the aDiateur's powers. I refer now 
a ordinary diapason tone, and not to fancy sole 

Mr. Fiyer rightly auppcaca my experience (c 
ry limited: but<ai 1 never rails any oppor- 
r I roay have of oiamiaiug reeda in good 
iS, and will undertake to accurately reproduce 
atid and twist, I suppow I may be allowed at 
a choDOe o( ultimate ancceea. Now, as to the 
noe of the board upon the tone. Both yoor 
ipoodentB seem to coueider one board aa good 
other, allowing each to bo sound and 

to correct scale ; they would, thereto 
me, engage to mtik^ an equally good organ 
any such board. But if a given reed sounds 
«tiuy when placed in various positions on the 

board, may there not be diJTerences i 
it gives when placed on other boards, which 
poanbly be made of other qualitiee of wood i 
xperieDce.if it is short, teaches me that not only 
oimdboaTd, but in a leas degree, the parts of 
ue also, iufluenDe the tone for good or bad. 
i-n," in one of hi« incomparable letters in s 
TOlmne, recommends a corres[>ondont lo iplit 
ird op, and boil tho pot with it, if he cannot 
9 the reeda speak properly upon it. Whatdora 
mean, if not the posaibihtj of getting hold of 
1 board F " Organon " raisee an imaginary 
mltj oa to tailing which are good. The — '- 
I t&n'auggest would be to damp them 

(chest in a temporary manner, and try 

a well-voiced aet of reeda. I, for one, ehooll 
ad il " Joiner" would t*ll us what he Imowa 
} the soondhoanl alTectiDg the tone of 
OTDent. Also, his present opinion of 
int of 16ft. tone desirable in an instrument 
d be weloome. It I remember rightly, his 
manmalhasthree rowBof 16ft. As '' Urganou" 
es to know how my board is built, I may tell 



l6ft. solo set, set right at the back, and hav 
(well. The "Queen's Model" is the si 
wsition, with, Ibclieve, the addition of ana) 
solo lot. Therefore, I think '' Organon ' ' 
unduly hard upon me; seeing I erred in s 



rampany ; 1 
at.-J. E. I 



«1 bread. The wholemeal floor ia simply 
d with a little salt and water only and kneaded 
a dough ; this si put in tins and then baked. 
bread ia firm and keeps well : I have eaten i' 
1 three weeks old. Being close- grnined, ii 
LreathoroDghmuticstioii, which means nropei 
ivation, and ao good digestion,— T. B. ALUM- 
LR.C.P., Sx. 

;gS4.]— Foist of Oieateit Tr&nsTerse 
In. — The calculation on p. JOO only gives the 
Dce of the centre of gravity of the mass from 
upports, and the point/ is not necessarily the 
o( greatest strain.- J. 8. C. 
:654.]— Point of aiaatcat Traruverie 
In. — "Querist " sayathat I have not answered 
aery. I say, in reply, that his query admits of 
kDswers, and that I have sent one of them, 
' Querist" place a solid block of stone, aecord- 
) the conditions of his query. Then, with tho 
Sit deflection of the beam mentioned the 
it of ii and 5J tons is then on tiro points 
•t4ft. and Gft. from each end of the beam.— 
■B, Accrington. 
(61.^— Tar la Oia*alioti«e. 



.S off f L 



ssthat it 



:r it with a hot iron, rub> 



bing well about, and while stilt soft, dust ove 
slack lime, cinder dust, sand, and anything else ths 
will form a coating. Why did you not paints 
others do ?— Beqohia. 

[32073.]— Ohlldren Sleeplaff with Aged 
Persona, — This qaery cannot be satisfactorily 
answered. Soroe say that the old being eooler than 
the jroung abstract some of the heat fronr "~~ 
young, and so cause ill-heilth. This fact seei 
lupport their view : in childhood the pulse is c. 
whilst in old age it is slow. A rapid pulse meaoa 
increased heat, whilst a slow one means dimiii~*~* "* 
heat. We alw know that a certain heat is n 
Btry for life, and what lowers that heat must 
decrease or lessen lile.— T. R. Alixksos. L.R.C.P., 

[.i2G74.]— Photo- Etching.— 1 think I onder- 
stand what " F. H." means by etching on copper 
plate "by the aid o( photography." He means a 
photograph of a line drawing transferred to or pho- 
tographed ^n to a copper plafe, and the linea pro- 
leclod by varnish, rosin, ic, while the other parti 
of the copper plate are eaten away by acid. If I 
m ccrcect. I think he will do well to read up what 
hoa been published in connection with photo -a inco- 
graphy. which will give him an idea of how to pro- 
ceed with oopper. I know of no otter process ol 
etching copper by tbc aid of photography. - Sas, 
Doe. 

[6i'17(j.]— PrintiOB' PaperbanglnffB. — The 
art of printing piporfaangiuga is sufBciently ex- 
plained m such wo«» aa '' U re's Dictionary." If 
any special point is indicated hythe querist as need, 
ing elucidation, I will help him ; but briefly, paper- 
haoginga are made thus : the colours are made bj 
miiiDg suitable pigmeuta with size ; the groanc 
colonr is apphed bv means of a brush, the design by 
means of wooden blocks engraved to snit, three oi 
more being required to e implete anything but Ihi 
very simplest deaignB.— Kus. Dob. 

|52i;84.]-PlatlnIa8a 8ilvsr.-Ail that "Gul- 
liver" has to do is to drop in the platinum salt until 
the silver plate ia thoroughly covered with a black 
coat. I am nnablo to teUhim hon much platinum 
chloride is required per eq. foot, but he can easily 
ascertain, and need not waste a hundiedtb ' 
grain.— S'UN. Don. 

[62u00,]— Paliant Armatnrsa foi Dynamo 
Slectrtc Machine a. —Legally, you cannot 
any patented article ; but practically yon car , 
tbe Buuple rBOBDD that no pat«ut«« would tliiijt of 
bringing an action for infringement unless you 
intortered with his business. So f ar aa the arma- 
tures of any machines of the kind are specified, it 
would be interesting to learn how many of tbem 
are valid patents ; but if the Qramme patent is not 
extended this spring, anyone will be free to ~ ~ 
and sell machmes constructed according to 
specification of tinunine and D'lvemois, dated 
1870.— Nira. Dob. 

[626&:l-J~Watch Jobhins.-I am sure that if 
this ijnenst wiUonly look through hia back volumi 
he wiU find the information herBquirCB— not one 
but several times.- Ineex. 

f5'2e»5.]— BleotTlc Bath.— Therd is not mu 
difficulty about tltting one up; hat to get it tocu 
even general debill^ will be a pOEzle indeed. 

[5270-5.]- Spiral Wood Turning.- This is 
done in as ordinary lathe, without alide-iest. The 
querist should see a turner at work on twisted 
pilhirs and table legs, and he might discover how 
it is done : but it requires a deal of practice. 
Sometliiug about it can be found in back volumes. 
J. T. M. 



one spot, to alarm an area which he does uvt 
specify. It steam is always ready, there is nothin^g 
better than a powerful whistle or roarer: but it 
might answer if a strong bellows is used instead, 
with either a fog-bom, a whistle, or a reed organ-^ 
pipe. Failing these, there is nothing better than a 
bell.— EsaiB. 

[5i711.] — Deooration of Jswellary.— This 
^nery is rather a curiosity. What sort of jewellery 
ta it that is to be decorated by means of baths ~ ' 
alkaline pi umbates, Sc'r— Esbab. 

[527IS.1— Stsam lAuneh. — "yun. Dor." i 
marks on p. 4.^1) that a boat 12ft. by 3ft will only 
make from to S miles per hour. II would t« 
interesting to know the maximum that this or a 
vessel is capable of doing, and 1 should be glad __ 
see hoiv he flnds this. Ttierefore, a boat 24ft. by 
Oft. would, say, make 12 miles per hour at its 
medium rate at progress; and one, say, 30(ft. by 
Mil. would give 192 miles per hour ; and, say, such 
a vessel made the voyage to America, it would 
reach there before it started, alt things being 
favourable— a consummation I think that would be 
very much appreciated, espedaily by our cousins 
'er the water. Patting joking aside, will soma- 
le say what would be Uie maximum speed lo be 
It out of any of the vessels that run to -America, 



providing they were engined and boilered to theii 
utmost capac-— -" ••--■ •"- '- -" - — 

tingenciea ? 

Dor." haa o _, .. „ „ 

remarks in this papt-r, and seemi to think that any- 
thing he gives vent to is a settler, and aLonld ta 
accepted as such. People will get egotistical in tetter 
writing until they are brought up occaiioually, so 
I hope ho will go into tbe aubject, and show us the 
why and wherefore of these things,— 1'. W. R. 

Ine for- Sheda.- May I suggest 
s anything? — 

[.V27'iO.]—TelepbODiDpateAta.-l9houId think 
there cannot be mitcli duubt that they are patented 
in Australia. I don't know, but I should tWk the 
cup-and-hatl instrument canbe used in this country; 
but Ball's is the only receiver. — S. M. 

[52780.]— Bath Heater,-" H, H." cannot heat 
his water qmckly by his present sysleni i but if he 
will look on page v.. Feb. 1 jth. he will find then 
advertised a water beater which cau be made to 
beat the water at any sjieed. In the best water 
heaters, it takes about 1 cubic foot of (^as lo heat 
1 gallon from 60'' to 105": and iu the average aa 
usually sold, it lakes about 2 cubic (eet lo do the eame 
work. If, therefors, " H. H." wishes lo heat 40 
gallons in any speciSud time, he will need from 40 
lo 80 cubic ^t of gas supplied to the burner ia 
tho same time, depending on the class of w*ta 
healer selected.- T. F. 

1-52700.1 -Be win K KaohIae.~I must tbank 
" W. E, W." for bis reply ; but il does not give tba 
information I wanted. 1 am quite aware mat it ia 
muchchoapertobuyerotatybookthaQtomakeoDe; 
but there ore numbera o[ readers who would rather 
try their hands at miking'a book, even if it cost 
eventually thrice the price of a bougbt one. To 
anyone who has a latbe and accessories such a task 
cannot be one of extraordinary difficulty, if he haa 
only reliable diagrams to work by. These and tbft 
requisite information I trust " W. E. W.." or some 
other reader, will be willing to give,— Locx- 

[52792.1 — Bte»m JJaanoh. — In reply to 
" N. B. C." as to the size of engine, I have been 
lookingat a launch about the size I sent akelch of, 
and I took the measuie for " N. K. C." or an; 
other reader it may interest. There are two 
cylinders, 4in. bore and Tin. stroke, inverting 
cylinders, direct-acting crank made of 2ifl. bar ; 
propeller shaft made out of IJin. bar: propeller, 
two blades ; boiler from grate bars to lop, 
2ft. lOin. ; diameter, 2ft. Tbisis outside measuM. 
Inside shell leaves 2in. water apace all round, and 
lliu. on the top, but there is a dome on the top of 
boiler Hin. diameter and 12in. high, atesjn pipe 
bolted on top of dome with flange boiler ; chimney 
— les Ihrough centre ol dome, projecting tt ' 



^ K '^^fj 



. .._ ipart if you are not particular to a fe* 

To know what pitch to bend the ribs marked D, 
nail frame ribs marked m tcmporirily to stem and 
shaft post on both sides of boat, bejrinning wit li toy 
pair, stretch tbem apart with leugths of any kind o( 
wood (to remain in until all the nhs D are fastened 
on ribs m) 4ft. for about 8ft. length of boat, then 
let them come closer together gradually towards 
stem and shaft post ; treat secoud pair the sanie, 
only they must bo a little closer together— say 2io. 
or Jin. ; do ths same with third :! or 3 closer than 
second, and the same with fourth pair. Put aS 
four pairs of m frame ribs equally apart between 
top rail E and keel A, tlieu notch bits out of sten) 
and ^aft post to lot ends of m ribs in level, all' 
middle D ribs for aboul 7ft. or 8ft. length of host 
will he same pitch, about the shape of a L', but tbe 
rest of ribs at each end of boat whero D riha com* 
narrower, they will be about the shape of a V. It 
yon find any trouble iu bunding them, draw both 
ends of each rib- in the abape of a half- circle, ;tiB 
with a strong^md, and put them all in a copper or 
ca;^ of scalding water lor an hour, then take ons 
out at a time naD it to si ribs and keel. By this 
treatment you cau bend them any shape you like. 
It will now be ready for planking. For a lEift. 
launch 1 would not have the propeller less than 
16ui. in diimctdr. As to the number of blades the 
proneller should have, it is hard to say : 



2, 3, and 4 blades both ii 









Letbe 



always tell you _. j .. 

paltom so that it will lease the eund. It will cosT 
twopence per pound caating.- Tuoiiia TaowpaW 

[52B62.]— Ohemieal Problem. - 
Grey nor "Student" seem to hav 
the problem, which is ens given s 



e noticed t 



ENGLISH MECHANIC AND TVORLD OF SCIENCE: No. 987. 



Fes. 'i'l, it^ 




«TLd-« 



the £3W zo eemce izisSu^T ^blis 

adxnixmbfr if tHere oocxi be fsac ^ 

kzn^ cf v&!xe w&ieL 
-Briih tfaomb or ^Jig«r lo u t 

; . * . - .: - ■_ .7 :.: -*-i*5 L:: v:jrreotia^ the proof ■ front of, and parallel to whic^l is pivoted a small oxaly turn c^ and shut c5 the iow cf 
: .- :L. _ .. .- - 7 -vn". I exptci-— C. J. Wood- magnetic needle, which tends to turn at right angles . it at'wilL— Axzroi:^ TVaksitetos- 

* to the current, and as the angle is directly prcp~»r- 'o^-.>i ' p-^p^ '^(Tater Tap.— "ST '^ 




r.-:- 



\ .^'.' = 1>*|.*>2 or nearly 18i 
N:. I Lid n:t notice*) vour query, 
.-r.--- : E c.iilscr." I am dfrafd Iciiuuotgive 
•T .1 1.L.L \ ri^r.-.^l inicnaAticn, for all I have the 
^4^r: ■'- — ^ *Li=ie. I never had any trouble with 
■±-= fi^i- :r : .Trr-. I shcjld tiy to get them off by 
'^■i f-^:Tr-.L^:— The roughly clean round the out- 
vie -hi r^ :' c*ip ■ and then get some turpentine put 
wtH rilz.: -z-'.z^ ir. say. a day or two oefore you 
■rn-ucz ^: r-rt "JiTni :rf : then screw off the nut and 
ijur:«: i T>>: .f twine or wire to the thread of the 
br.l:. :•: rvrev-ii.: belt from dropping inside of pipe, 
u: kiKp tappii^g the cap with the hammer. Of 
: -..T!**. j:-: 2 .cJ4 lower the bolt inside of pipe, and 
iz-MTt i"l-=T-r iniidc of bolt hole, and remember 
•iit z-^.TVzT'.Txuc^ overcomes difficulties. — Fibeb, 



r 



.• • 



'.-'< ^— Cough Cure.— "David" evidently 
jc.wt I. A:- r./ ',< j.hjsiolrjpv. iior has he perhaps 
*wt. :1^ i;tir:i* ill the *» K. M.'» of Dec. Jl, .'iMVi, 
'.•.\.'j>r: ir-.rii rh'; LaioH (on coughs), else he would 
zj-s\ Tu-tk ".!-; j-i-ristion he does. ** David** wants a 
'ir..T>r^:il T*:mfAj for CiUghB of every kind. This is 
12* Ufijr/H.bility. VAiHvltsTVig that a cough may be 
'3 .^ %^, o:.4 ^f rnariv caUMCrs. It may be due to acute 
or '.£..". :i;<; I'iLg <lLV:aHe, to inflamed throat, to a 
'ii^.u^l h^^rt, Vj till aneuriun pressing on the 
Ur>:.y«:'il j.':r/e, to ii'jme irritating food in the 
<f,rc..J,h v*;. niM sihouM show ** David *' the 
.>->.-xr.f:4M '/i hix iiiquiry, aiid instruct him that a 
'.', .//u --i M.ly a tyuii»U/m of disease elsewhere. 
^• •.'.'/■..< ^. .V: Kt:rf':'J, aiid |iatif:nts as wtll, and 



magnetic 
to occasionally take a fresh reading with a current 
of known stren^, to recalibrate it. There h 
another class of instrument which is constant, ani 
in this form a suspended conductor is hung at 
right angles to a fixea conductor, through both of 
which the current to be measured passes ; the cur- 
rent tends to turn the suspended conductor into the 
same plane as the fixed conductor, and the dynamic 
force it exerts by thil tendency is measured' by the 
torsion of a spring, and from this the stren^h of 
the current is calculated. Such an iustrunieut is 
Siemens* electxic dynamometer. — ELECTEiCLkX. 
Dublin. 

[.>2i>27.]— Watch Work.— After vou have taken ■ .^^^ ,, 
your watch to pieces, trv the piUazs' and see that;?^^^ ^^^^ ^?^ ^- 
they are not loose : exaiiine thl^ous and see that I ^»^ °' "^ »°**" ^^a^!I 
they are not loose, and especiaUy the escape-wheel, i S*??J ^^^^ on A the w 
as 4at is very often \o^. .See that there :* no i ^ * ^vf^^i?' ef^mg ; D 
bur in the lever: rub it over with vcur bumither. : °^ ™**^' tube.— WitiiAacs. 



way ssan^s ismzora 
Bj'pr«SKng a : 
CI v^ter cas » s- 




in tn 
' tr is 



txia\ 



II 



Mind that vour staff pivots oom« far enoush through r.32C«u2.';— G>. W. ] 

the jewel-holes and round the tops of the pivots : ; single-wheel double- 

examine the jewel- holes and endttones. I should engine, having 7ft. dri-rers. irin.bT^iia.ef^ 
think the stopping is caused by the suspension and ! It was built at Swindon in S«pCBmbcr. 'S\,bi 
detent not working when being wound up. Mind ' the designs of the late Mr. Joae|ih AnoSRs^a 
that' the inspring does not rub en the barrel cover, is stationed at Paddingfton. Xoa. 4s3 aadi:*. 4i- 
and the bottom of the barrel does not rub on the 4d0) are 6ft. foar-coapled j[ww ii 
centre wheel : try all the depths and endshakea. and having inside cvlindera loin, br 3 4m 
see thev are all upright. If everything is nice and built at Swindfon in IScP. 5o it a 
free. I don't see what can strp it varying in action, passenger engine, havinsr driTinc ■ hwh i£ i 
— Du3C Si'iEO SrzBO. * * diameter, was boilt at Swindon mOeftte.'.? 

r.52:f43.]-Blectro-maBneta.-Thanks t^ the P^ " •*^?*^ *^ ^*»**i»«- l^^-^y^:^^ 
willing hands who replied to my query on p. .y.4. 



four-coupled 




•M- - - • 

fm •■ . 

*/.-» • V, 



.•*...*. .^i^t.'i* 



O',v*/fcora. - Tl*t nix*: and weight of 
ri;^/fi iiif: liituro of the 
/•■/; V, *.r%ri«rnit tli/: ag»:iicy of the 
/ •. \>.. i.-y^,'f*:. A n ill f:t*'Jk»i0i in tlie 
:/,•,.• .^^.A /. vM th<! gorwiior mof; 
^'. '.-. .t »./.': li.f'#tti*-vilv#j ; but it 
J -.*!.*( W4/ ;4/f<:'t jU W'/fki/ig. I 






/■- » 



y 



dies.— Tk Lbe 



it is inevitably a law of nature or nature's svstem. — ^i"~ "J -"* -^'~".— ^ - r.. 

as ** Sigma '* terms it-a tliom inthe flesh for which ^ ;52,:'r:3.]— Weight of Co 

there is no remedy. It is the holding power only I • N. W. Railway Company's 

want to utilise, and not the attractive power, and weigh respectivelj In tons'— J. £. S^srsL 

for the weUbeing of my apparatus the residuaxr :.->9:i.l-Antimonija X«Ad -DimIh i|» 

magnetism u highly pem^ious. I note the mag- tion of the alloy in aa UtUrSSe iSuv& 

wzU fihould be made of ^.ft iron, say, bwedidi iron, ^th the aid of haat. WTien aU is dariniM 

and thoroughly annealed. The tinmng or depps:- and then add a large exocMof pat 

tion of c^>pper on the polesof the magnets detenor- " .«,ii nnt fhA »nH»k^ ^-*««> «* y^rc 



,.♦ *,/.-: fAiU /'/'* luf.uUfjU, *itit; w lion or c^>pper on me poies oi ue magneu aeienor- ■ .,^31 p-^^ ^^ antimony as 
'.•,.>/ *. ', ../.< -<ii0:-.'\, '/f wtu'/iiUA, ; '^VrH t'uh usfcful trt«t.— C. B. Evaporate the fUtxate to less th 



■d£te. 




•• /> 



IJ!* * 



.y\ '/:i,*f,;.«Ul f'/f"-, ;il Ijfc.t, but incr'jttsing in rapidity as prorlciency is 



.- - r. ■ -' --, . ' - _ -.. ,.- . tj a t> /' XI .'^--'^O-v— Creacent 2Cooa. — ^I once «•" tfcs 

.. . -* . ' .'.,,..;./'/./. ti.*.**r/./ i.fW'f- -•'tUifi':'] ■ KIJ, ]■ hliarpB, Oli, AB, AB. CrB, - voung ^av moon" under S» hocf flii tbf 
. ,. . . .X,.- ;,',;/. A ^.it.:M..*ni r^.;.rpB, KIJ. Thwj^xcrroiwmaybe rei>eated a prettiest imaginable tin v thieid of Sfc St t 
. -.»-/.' ./ ' iJ-'wn. .^f. , fi't»/ l^-^Z/r '>lM;a*:h /^^^^^^^^^ 

I>evc>n* ^-- ^ffc- We hu : 

at TanntOB, Am mv fcs! 

far as SaliabBv. The ete 

clear and iLMmri v~AM: 

. A.,01^ «* «w*»..w«- »* t*^*«,.— Try . was tn*t 1 coma w^tch the western Ay. iLefaea* 

\Uhuv v/<L-wiit«jr, 'common washing soda, or nice i '** *^ a i m a nar for that year will renfv mv ate- 




//.''.■.#/.A/.'. /'/*»**/•» It 



H^ 



I' 



If 



. X'-,*.- /fc II « ,\A. ; vApy wat*:r rath«r warm. I have used both for JJ«^*»- tut the impresaioa on my ,- 

V '.r^ f/. «. tM thr*/y.;ani pai»t, and find them answer very well : ^^ ^oon cl^gedearlv on Mondir aftemaa. aj- 

. '■ \« : :* 1 ' I. V "*■' -^ ' ''rk tTprrxr-m. froth.-DuM SpuiO Si'eeo. ^^ "J o*clodt,^and t saw it on taaaSay m^ 

»//, .'.M.'.f' .4 Miiy » soon after nme o'clock- at -Kt i.^„^ »u ' T Wam 

w. . *^ *-.*', .t/.».'y ''I ',^^V^| Beer in Scratch-broahinff.— The 

; fK\\\"^ iff thin rnay \>ti all right ; but I think the 






tit't'ttA'itit 



that Tuesday was the IGtn of Mav. IhawfR- 
quently seen the moon under 40 hoiis ola-ae« 



'. * 



n '- . 



' /' 



•m im. *t 



f. 



■• » 



'•/ '^'"''/ ' f/.rxt>ir':4 would 1x1 iH> improvement on beer. The iSut the once under 30. h7o"B^ 

\/,\it\'ii\ j':Mr':ll<T.H gonorally use size. I have fbr 
,t,4f. *f ':./)'#! 44.y"ral yari uHod rti;so made from the best light- 



our 



',; t'.^n,t^tt I -Ah'ifi it iM f;o';l, and t^i run freely on to the brush. 



/ " '■ -■' •/ '^'t*. ; i I"'t /o/ or ;j^i/. 1.1 a haucepan with a quart of y^ j^ ^™S^^ 01 

^^ w :./,'.>„. !w;.i>f.;uidmii.m.rov,,rtlie gas stove. It « ready possibly be deemed ■• li^tiw* 

'./ ' *""'*' I*"' '" J'i'n«""l':-,'';"'i i« too tfack to run freelv ada gj^ f . ^an h:^v Ut SS 



•It 



.1 J ,1 ■'. -.7 ' 



* ... »' H.ll'., 
.ri^l.i • ill 



I- 



Itlll'' 



i.f# ■»#■ *i 



• 



warffi M.-itiTf. it riiujbt be very thin, or will clog 
w]i':ii ' ''Id. Voii will iind thi;^ quite free from ob- 
)i <:ti'iij'iM': fiificli, Huch 'dn beer and vinegar have. — 
./. i'.. A. 

: ;/i'il . Uund Water Tap.— Thanks to 



']". J " and " ;Su;miu '* for replies ; but ^heir su^- 



I, ',//p 






" 'i . J " and " ;Su!i"tt " - -. --t . 

The haua- 
, ^u.ttt*\*t 1^ .tAj *'/iji.''; I y.t\i mu-X In: ,:u'Ji iiH I cttM ''httviiig ouly oue huud 
'it, w.i«. wj/; *.^. ..ii7 .» ■ i* Jib- ity; lift. 'i»«-. lay duwn, lift and use again a 



l/i ■•.li'Wiii <Jo jj'if. ifi<:i}t my fMjuirements. 
}.t\,mu-X Ik: ,:ii«-Ji iiH I can ''having on 
,j' Jib'ity; lift. 'i»«'. lay duwn, lift and 
mi Um 'iyuaui-,. tfi 1 /M'/i t>.-w tiuien, jj«.'rhap8 in the course of ti.n 



your correspcicdai: bit 
eworthr"; jtbsrww i 
*** *i . *^^,.^y claim to sack distxamr 

After the turn of the rear, and dozing 'Jie es* 
spring months, the young crescent moon bu «■• 
sideiable noriherly declination, ascompaiedinfi 
the sun. and may then freqoe&tlT becb«n«i 
much within ihe interval after conjunetion. wkkt 
he dedcnbe5-vu.« 3$ hours. la Am pnsmt nr 
her early app ?aranoe was faTo;irah|r mflosBced h 
her being a: t:ie time near the iKBat m htf sfeitac 
her extreme north latitude, 
cnmstances I 




fu. 22. 
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•^X^u^ 



^^_'<rhm iha wu Isu than 23)ioiin(iId. Id DreWi 
I — ;^Muiuftl of ABtronom^" an initanca is civen (if 

^n obserrar IwTinp nofiood the waning thol-ouI 
__-^iB»r coninootion in th« moming. and the ansiut' 

"'it^Wient m the oveninR o( tia toUowina ilnv. I 
-^^epd waroBly lay that thla could bardir hnvv'l.oei, 
K^ubaerved in our latitade.— \V. T. X. 

- _S [aaPSO.]— VlBibillty of tlio Now Kooa.-It 
j; Bia not often that tljo new moon can im >i.v-ii wi'li 

^^tha naked eve when leas tlmn 33 honra iilj, fW 
-WOnditions beinf" geoarallj uofiiTonniblc. l!ut 

- ^IMoaaianally in the spring month* tho u^^rriMA- 

Cl«Btent of our satellite mny be ilittinauijh.'ii nmi'h 
aarlier than thji. On March 30, 1°"' ' 

- amw moon at 7h. lOm. when >he wi 
^ M minntce old ; and on Jane 4, IS 

•rbas only 22 hours 49 minntea i 

^aware that a " yoimger '* moon than tlijit 'A 

—"March 30, ISSl, ban ever been observe.! ju t)ii» 

eoimtrv. The Bev. S. J. Johnion, in his uork t-n 

5 *'Bolipie», Past and Future," p. 116, aaya :— ■' It 

is « curious point to notice how soon we ca» sti'tli'- 

_ ^ Oraacsut of the moon after new. In the ''priD^ a 

^^OMpal observer may catch eight of it, whfn vcry 

filsw 24 houra afterwards, but I have hardlj' i-veV 

datocted it younger than thi^. A caae is n^ktod of 

tba moon'i thin crescent being seen eurly odd 

w i.aMnung before tnnrise ai.d after sunset next day. 

TirBnt in the torrid zone Vespnoins is said to hare 

:=■ c Man the moon to the east and weat of the Fun od 

: 'fiiasBme day," I know of few more intetesting 

.X ri^ts with the naked eye than is afforded bv the 

r^amemely delinte crescent of the mbo 

■~~iotwoenoneaiidtwi> days old.— W. F. D. 

^' Briito!, Fob. II. 

;:; [fi28si 

- , ahould n 

i'j or lew work) it „ „ 

~ , apent and useless. The failure of the light might 

T. haTe been due tc the polarisation of the butlvry 
_-^ plates, nr to local action in the cells or - '' 
^ defectiTe zinc plates. I should recommend ' ' 
-^ to examine the zinc plates of his battery 
probably, need leamalgamation . ~ S'i'UlilUfr 

a: F92gE'>.]— Qramma Dynamo.— Size of 
9 flald magneti, Xo. 16 ; weight, about 61b, 



[S29Si^.]—rnmm\m ot Water.— The p 



pounds ol 

pressure in pounds, e 

atadepthotlmile: 



n water), the result being tht> 
., tho pressure of 1 Minanifoa', 
1 y B5Rn '•■'• -■ 



[fiSOOT.j- XlMtrlo Osa Z-lffhter.— This qnm 
was actually answered so leoently as p. fie, Teply 
filGBD. As stated, it is ondantooQ to be tbediloiide 
ot silTBr cell, and directions for making have boas 
[ven several times. See p. 221, this Tolnme.— 



_ .. __._ .. G2i = 3^,G001b,, 
Id the supposed case of u 
would be everted equally 
. in the above proportion, tha'. 






iJow. For Si 



abontllb. Ni. _ 

: will absorb nithi . ^ , 

: and ought to light well tonr Swan lam] 
■ Please publish result, and oblige all,— o. BonfjK/ 
[529H2.]— (Jramme l>rn*mo,— You do nut sn; 
whether you wish to wind your machine as a uorit? 
orshunt^namo: but you will find a series Tuachini 
moat useful for general experimental purposes 
Wind A with Ko. 20 doable s.c, and put aa niucl 
Wo. 18 on F. Ms. as will just equal the res. uf A 
Ton can find the quantity required tor F. Us, ntU: 
joa have wound the A. by looking at a tuble <i 
nnstancei, and remember that the res, of A. :\ 
eqn«l_ to half the weight of wire wound on. Ahvu 
four 5 c.p. lamps ; about one man power ; aiit-i-'ii 
the more the Setter. When you have it fluuLei 
■end result.- W. H, E,, Covantry- 
^^[M936,] — IdBhtnlng Conduotora- Tb( 
" "' ^ protected by con durtorfi 

, in diameter, aii<t 



<rf copper 
thick, taste 



Hairia in. IHo,i, and was carried ._. .^ 

of Works at a cost of £2,314. The plan waa 
and somewhat faulty, on account of tha iaigi 
bar of joints. These couductois were receutly 
tMted and repaired by a competent electrician If 
"Conduotor' will write to 11, High-stceet, Walt 
hamstow, B, farther information will be willirigli 
given bj— Samuel Vile. 

[G2991.]-Ketal Tarnln'B.-I think y, 
find much, if not ■'' »»,"",' *-"- -- 

■hortiyheistued,- 

[62094,1 — To S. a. Bottone.— Prime co:- 
hcnaemade, about £6, Hourly cost to drivt it, t 
Che chaapcst battery that will da Uie work, ooii 
----- "-■■ 6d. My jndgment aiivisus 






[52DM,]— Preaauie of Sea Water.— A 
foot of sea water weighs about 661b,. henf 
every foot of descent there ii a presiure of ' 
per square inch over and above thapreisare c 
the atmosphere on the surface. Tiie que ri.- 
■Orel; colcolata the pmsurc at any reqmrei] < 
from the above figures.— Wv. Job:; Osey 
wick Srfenec School. 

of'-"ter'o^ 

for the weight of the water on a 

as the quantity of water above 

daKend, it follows that the p 

pnportitm to the depth. As sea-n 

■boot M-lSlb. per cube foot, the pretnite 

•qture foot at the dqith of 100ft. i) ^.bont H . 






bladder, the pi 
over all tho ore* 

sup), at the above deptli, which would 
airconUined in the bladder into about , V,\h of it', 
bulk at the surface. Material of bladder and tem- 
perature are disregarded. — Dfttor. 

r53000.]~811de-ValTa Sotlon.— It . is Joy'^ 
valve gear, illustrated on p. 411, last volume. I 
mnioseyou know there is a royalty to pay. See 
p. 224, ante.— £bsis. 

L53002.J— Strearth of S«un. — The uinal 
practice is to conEtdei that a uniformly distribated 
load may be twice the sots load in the centre, anil 
as the strength varies in proportjon to the length, 
the beam at 12tt. space would carry the same kiaii 
(4 tons) oniformly distributed, as the beam at Gft. 
would carry at the centre.—Drrros. 

[,U002.;— atrenffth of Boam.— If a beam can 
carry 4 tons in ceube of bft. span, a beam of samo 
section can carry 2 tons in cenbe of, or tour ton;< 
distributed on, l2tt.anui. The weight is inversely 
OS the span, oi weight X span In any case = weishi 






span In any c) 
-1, the sf-"- 



). But when the span is large _ 

to the depth of beam, tha atilbiiem as 
strength must be considered.— J. S. C. 

t 63002. l-Strenstll of Baun.- Ought not 
:. E. K." to have given the weight of &e beam 
itself i If the beama are of equal and limilar sec~ 
tioB, the equal distribotioQ of tho load wonld 



1. Bob. 

[53009.1 —Mas net o-Bleotrlc Haohina.- See 
that tho slits between commctator are tree from 
metallic particles, also test tor insulation. Tour 
magnets want reraagnetiiiug. — W . H. E. , Coventry. 

[33000.}— Sarnato-Blsotrio Haohlne.- Can- 
not aay tor oertain what is wrong with your 
machine wfthoul seeing it ; but, probably, one iv 
both of the oommuCator nirings, or the contact- 
breaker spring, has got bont so tiiat it doea not mb 



the Toad will have to be lessened 
portioli to that weight. The longer 
have twice the resilience of thejhori 
that may be quite oseless, 



E. B.K.>" loac 

bring rwlience into play. Ae the safi 

fraction of the breaking weight. ' ' 



of span can affect it, eioept. 
9 way it affects the breaking 



not see how 

ofcouiM, ini 
weight at the 
what some of i 
C. N., Bgstow 

[63002.J— Strenrth of Baun.- For similar 
SDpporti and conditiona tit loading, the strength of 
a beam varies directly as the braidth and square 
of tha depth, and invenely as the length ; the for- 
mnla being — 

s . ii? 

where 1 is a constant, depending upon the nature 
of the beam, and upon the units emfdoyed. As re- 
gards the position of load andsnpporla, we have- 
Strength, 
Supported at one end. loaded at the^ther. . 1 

„ „ load distributed 2 

„ at both ends, loaded at centre . . 4 

,, „ I, load diatrihnted . . 8 

AsBumins that the beam in question is supported at 
t>otb BDas, it would, when doubled in span, .take 
only half tbe lead at centra : but it will bear the 
«me load if distributed.— Wu. John Qbxy, ^- 
irick Scianoe School. 

^63003.1— Soda and Alum.— The change on 
mixing solutions of caustic soda and alum consisti 
in the precipitation of aluminium hydrate, and is 
eipresaed by tha following equation :— Al,K.(SO.)i 
^ 6NaHO 1 Al.HsOs + aNa.SO. + K,80,.- 
Wx. John Gb£x, Elswick Science School. 

1,63003.1— Soda and Alnm.— If a solution of 
iodic oiide (NstO) be added to a solution of alum 
;SiO,Amo,Al,Oi), a precmilote is formed, viz. :— 
Aluminic hydrate (A!,HO,^). This precip. is 
toluble in an excess of sodic hydrate (Xa HO), bat 
^precipitated by ammanic hydiate 
laryliqmd ammonia) AmHO.— C.N.,Egstow. 
[53003.] — Soda and Alom.- If "Querist" 
means washing soda by '' soda," which contains 
hydrate as well as carbonate, (lie ppt, would be 
duminic hydroiide {Al, (OH).) orhj'l™'«. The 
reaction would be : Sodium hydnite and aluminium 
imd potassium sulphate, forms sodium sulphate and 
ulnmiuium and potassium hydrates. — B. A. It. 

BJOUa.}— Calif onda.— It "J. M. M." will send 
r. Kmgsbury, 41, Finsbnry Pavement. E.G., 
e can obtam a list of instructive works on Cali- 
>mia, which will probably help him. Your cor- 
■spondent must, however, remember that the skill 
'hich is paid tor here is not in such demand there, 
)r excelleut fruitsgrow wild. Florida seems to be 
best for oranges, but California is in the first rank 

inunetative industry. The one thing needful i« 
capital to start with : then the emigntot should do 
«eU.-N. E, Cbild. 



^ordinar 



[53009.1-IUrix«to-Blsotrio Kachina.— let. 
The magnet may now be too weak. Suchanuguet 
ought to pnll 101b, 2nd. The fine wire round the 
armatnre may be broken at some point. Tert this 
by sending a current from a battery through the 
wire into a galvsDometar. 3rd. The silk covering 
may be damp, and the insulation imperfect. Dry 
it by leaving it over tho mantelpiece for aeveiM 
days, and tiv again. 4th. The springs (brushes) 
which take off the current do not press properly on 
the split ring. 5th. The brushes press con- 
tinnously, ana aie not furnished with interruptor: 
hence current, but no shock. — S, BOTTOKB. 
[63015.J— Bzpanalon.— (1) TherateofespanMon 



ase of temperature. Thns 
u at 0' C. would nisasure 
, 276 cubic inches at 2\ 
r each degree oft" 
p J volume at 32- F 
pressure is that " the volume of a gas is inversely 
as the pressure." ^us, 100 cubic mches of a gas 
under a pressure of 30in. would expand to 200 
cubic inches were the presanre reduced to one-halt, 
and shrink, on the coDtrary, to ,60 cubic iuches if 
the original prassurs were doubled. The standard 

Sressure at which gasea are measnred is 760mm., or 
lin. of the barometer. (2) Liquids vary exceed- 
ingly with regard to expansion. They expand 
mora rapidly at a high than at a low temperatnra. 
(3) Suluiuric add of sp. gt, 1-)^^, between 0° C. 
and IW^'C, apparently expands abant ,V, — 

SrUDKNT, 

[63016,]— Battarr for Electric LiKtat,— Your 
10 cells will give you anB.M,F. of 76-0 volts, snda 
mirrsnt ot about 3} amperes. If you join your 
cells up for quantity, you will get 38 volts and T 
UDptres, which I think would do for Jin, coibcos, 
and give yon a light of 00 c.p, to a 100. Ton wilf 
and that to manipulate so many cells wiL be a 
great deal of trouble and time, as it is advisable to 
reamalgamate your zincs for every 30 hours of 
working. It you really mean to go lo so much ex- 
pense and trouble, why not use aqua regie 'r yon 
will find it cheaper, and give the same E,M,F. 
Put in the outer lara 10 parts of water, and 1 part 
of HCl (hydrio chloride), and in the potobb 1 part 



•otution will not small so 
the ordinary Bonson form.— G. D, 
[63019.]— FtzlDB' Wlndoi 



whan working as 



raquiiee, in a reveraibia sa^.—DirroN. 

[63020.] — Who DiaooTerad the Lnnftr 
OlaftaP— Many thanks to "F.R.A.S." for re- 
plying to my query re Crescent Moon i also to Mr. 
{jwyn £lger, whose beautiful drawings of the 
lunar surfaoe enrich the astronomical section of die 
BHQuaH Ueciunio. Apropos of who first dis- 
covered the olefta, I venture to note that in 



They are to the west of what he calls 

Moos Climax, and ran northwards into the Mara 
Syrticom. Tiey are designated Fluvius Xilns. I 



liter chart. Tbey 
lust, however, represeut valleys or clefts which 
old Hovel " actually saw, and if the latter, C 



the date of the discovery of t 



r riUs il 



>f the telescope," 

[53022.]— Black Colour fbr Oamout.— If 
k. W. Donald lays his first bed with blacksmiths' 
ishee and cement, and then finishes with cement 
md blacksmiths' dust mixed, two ot dust and one of 

<«ment,',he will get a black floor, and one which will 

liolish. 1 should advise him to have the rirst bed 
liu. thick, and the finishing layer jin. Uiick. He 

oould get the sahes snd dust from any blacktmith't 
'lop.-H. E.T. 
[53021.]- Wimahnrat loflnoAoe Maehlne.— 

The best cement tor fixing tho sectors to the glaM 
>latM is "Kay's Coagnliue Cement," to be 
ibtained of abnost any chemist.' A Hd. bottle wiB 

cuntain more than enongh tor the job. Carefnllj 
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,1— Patent.— In » oertaio procfM ths fml in 
I biUicrU) been obtsined bj mmtu of rollen or 
1 or nrvolving khu, ^ d( u unyielding natnie, 
t Hme meuu. mounted oD ■priag' or otlwi flexl- 
iDfli. I pnpQM ta mbctibita bnulua fortiui 
, ud not to ^ow Agtbcir I oui entinlT 



■odlMt n; of doin; fo 1— B. Ji J. 
■l-Bau dB Dr. PlBrre.-Cm 
rcrmoLu ot tUs ptfpamtiaa 7 I 
ds for tho month uid l«tb I have 



— Ught Tor Dark Boom.— 



y nne giv, 
una orth< 



>e loUawing iroald do I Wliidw 
: anuidf ia tlUck ^late clan ; oei 
e ffUn coTend with rtuov mp« 
. Iht-n two pl««B ot nby e'uh 



.J— CliBiiiical AnalTBii 

, And lAlicflic ac 

Dw uid Art I>«p4rtiiwQt in III 
ical orguiic chfiaialrT I — Yuch 



in Enetith- 
ee Uwi it 






do^ t«rebii» with it, 
1 ; but 1 ihoDld Uk< 

Jtiur^ woiUd be b,- - -, ^ 

p raniuih iboald be heated irh^ 
c« am idded !-C. E. L. 
I.]— Oollodlan Bmolaioii — On p. 
,1 Capt. Abney ipeaka of collodion etc 
liUbfe for landaoipc wort. Will some t 
traction! for mjikio^ tbfi «nuldion» , 
' it will kwp liftit the pUica liSTe been 



.1 — SuTTOyor. — ' 
plojed hy Doatjadto 



one gin me th< 
ra by which they 
Dou bems given 
It bvn. or olhu 



I— BuDBfln or Qtovb F— In taiebo 
.M.P. ol Urote'i »U 1> gtien u bcina 
Biuueni u I'SJ volti i whuwii 



>, ' « nm* olhu nloed eomnioadenl, kindly 
u by NLflns wbtt tsnlli I ongbl reuonibly ei- 
u endi n wi«i>tiiw j hiiTg emapleted cm H prin- 



_ot tbii^ it HtUMtoirT 'l driTB Kti, 

nneertain u to whether I Brt enDogh ipeed 

1 na unable to gnt u ranch wire on the aim 
[ expected, ao aa to get reilitance higher ; b-. 
ia will not roaterially altecc the reaidt. What 
he candlliona of the eitemal circuit to ~ 
leaC Tuvlta I— A. W. IdHBaar. 
'.]— Freiiiire ot Blait.— Could an ord 
•cale. say half ton t« a ton of metal I If to 

■1— Sprained Wrlat.— Some four or fl™ , 

rointa my left wr^it, and ainoe tJien it baa always 
newhxt >ci-iik. luid geDSrsUy aitu ■ lew dan* 
yeling or bDatinc, wOI show itaeU 
-rge banp, and will notd'— 

it oonaidenbU net, Will u.^.. 

lly adviie me how lo get ridiif it altontbet, if 
< 1 u it ia 4 aoorce of great dia&HnfoFt and annoy- 
m-BQie «P«tally » 1 wiah to go in for gym- 

I.J— AsalyatB of BCone, ftc.-Can any of 
' give me the name of a book trnting on the uua- 
iwki. itimea. Ac, puUcnlarly limea&uiea— quaU. 

1.1— Lapidary Utaohine.— Will anme Sea ch 
reader Iiuniah me wiUi a plan of the abow for 
and poliahing titiaai and ilielii, Ac, I I beUere 
ibeBoiufhtalwut Aberdeen, wiUi nsatl engine, 
ething hke £1 a piece. Aleo deacriptiuDhoa to 

I.I— Organ Stop. -I b«g to aak adilceon the 
ig :— The stopped iMaPseon treble of my chamber 

. baa a very dull and huaky tort of tone I baie 
iking of removmg thia and repladng it with a 
■> . >_. ... . . [(o„ tbe atop at preaeotadda 

a the remainmg atopa [mfltal ) 
at la know ia-WilTlgetthe 



^}^4 



■dyft 



diwB diuaelcr of drlTer alone ■ 
iiU traatlTe force can be eiei 
i nnik} affe t it alao I-J. L. C 



[&30es.l- Softanlng MaUettble OastiUKi.-Will 
Inge, at the anuUeat poaiibte coat, on the beat lurindple 

out t-B. Wit-UH'QIIBT, 

[M1WI.]-Tq Kr. AUon. Mr, Oroy. and Othera. 

—will any of ihew gentlemen kindly tell me whrm I caa 
get any information aa to thi: aualyda of aodawaitel 

Uralion or the recoTery ol Eolpbur tberefiom.—H. C. 

[&806S.]-Indloat<>r DI»BT»ni.-WiH aome eotre- 
■pondent kindty anawer following 1 Explain a raethod 

engine with cranka at 0^ aiid tStT* apart, bat withont an 
lat^^rmediate Iraerroir, ao aa to obtain a aingle expinalon 
diAgram. HaTlngdona thia. howia thedia^un of tum- 
Ing preenue on the ciuk Blnlt aet out I— C. M., Egftow. 
JSSOBS.'- Eatlmation of Chi orldeB. -Will Ur. 
Allen, or other of our ohemical rea<Ier>, ei ' ' ' 
chloridpB can he qnantltalively estimated b 

mercuric nitrate 1 Alao the m ■ ' 

a oormil aolntion I I tried _. ., 

nitrate in water, and funnd it only my slightly solublt 



be taken to make 



[53070.1— Iron Cement. — Won: 
eaders kindly famish ms with a rec 
ooil cement uiat would firmly seeure a 
ometlAng that 






w-?;;^"?^ 



.3—Bmptlea.— perhaps some ot vonr legal 
qdeotd will be good enoogh to enligiiljen me on 
; - I live an a Una of railwat. and 



deliTered b) 

tained for them ; cat ue railway iximpan) 

Can I sue then throunb the station- mast 

thelaltacaae.itwould'be preferable to 
[6307!. ]— Mill Oearinr.-The gearii 

erankthatt. Can any of out readera teil i 
the ropes in working wear on all the lu 
they iwiat ronnil In workinir, sod the nth. 



ing.-J. 

|U0T8.]-UpriBM Frame Saw.-WUlany reader 
aav which Ia the best plan toereet nptight frame Awtobe 
used tor cutting deala mto boards 1 The buiMing ia eon- 
■tnieted of wood. The aawe to be driTen from overhead. 
Diagram would be acceptable. ~Pi hi DsaL. 

IKami.l— Painting Torraootta.— Wanted compo- 
aiQon of the medium known as ■' Veloutine," tiwJin 
temcoCta painting, Alao medium for painting in oila on 



'UX AKO SCIENTIFIC NOTES. 



New SkriTanotr Cell.— The loUowing 
deacription of this cell ia being oiioutated ; but i" 
will be HSU tlutt it is aimply a ohloride ot silver 
cell, with caustic potash iitateiLd of chloride of zinc. 
Two of the ceHa. cantoined in ebonite caaee buckled 
to the belt of the performer, keep a eUr light 
going, and the light is readily conCrollsd bv the 
wearer. Each celTcoaaiata of a zinc plate bent into 
the form ot a, U, and holding in ila inaide a pints ot 
ailyat coated with chloride of ailTcr. The riac 
plate forma one pole of the cell and the sflver the 
other, A solutioa of caustic potash- 75 parte pot- 
ash to 100 water— ia poured lu, and as a poroua 
diaphragm, the chlondo ot silver is covered with 
parchment paper. The vesaal ia ol ebonite, with 
closed mouth, which, however, ia opened when 
fceah liquid has to be put into the cell. Ills ia 
necessary after every hour's ron, and the chloride 
Of silver has to be replaced alter three or tour hours' 
of uae. The cell ia thna eipensiTe ; but this is of 
minor importance in theatrical work as compared 
with ite small ai^ and weight— IDO graaunea 

TttEvluimftJO.ViHiH/fledij-iB-CPittaburghJBavi-— 
" MesBTB. Mcintosh, Hompbill, aud Co. are inteT- 
ested in the conatrucCiOD of a tank car for the 
transportation ot natural gas. The car ia being 
built at the SwissTnto Cor Woiki. It ia an ordinorv 
flat caj containing a cylindrical tank ot }in. iteel, 
10ft. in diamoter and 3ott. loEg. The tank fa to be 
Qlled at the Tttrentum wella, and is capable of oon~ 
taiuioE 20,000 cubic leot. Mr. Hemphill oonsidera 
the ecEeme a practical one. At any rate he pro- 
poeea making the trial." 

It appean that the Axlberg Tunnel will be 
inished b; the end ol May, and the Ailberg Rail- 



headiuga of the tunnel ahow a horiiontaf divergence 
o! 43 millimetrea. A re-levelliiig tram the central 
pirt ot the tunnel also ahoWB that the datum 
adopted at the eaatom part ol the works has an 
elevation of 161 millimetres above that ot the 
western end. The total length of the tunnel ia 
6-68 metrea less than was estimated before the 
boring wjs finished . 



CHBBS. 

tcawdtoJ, FliBca, Bryn Rhadynr IJandwrogrCaJ^ 
FBOBLEH DCOCLXXV,-Bj G. J, Blitib. 




!tt. K B. Foil- 
ralv one pieoe cap^ile 
.. ,5^, 



. -„ otherwise pretty 1 

. . H. Bvaos, Dicky Sam. Bev. W. Andei 
fiomneyl, F. Kenuey, J. G.E ISittingbontne] 
ot S79 will n 



E-Uf 



F.Ki 

""^ ''aUsq (oh) *KFKl"fi",uu, 

J. O. B,— We have antaed yon on new OameTonney, 
Two laaws will have to be played atmiUtaiieMialy, aoS 
each player haa to play one game with every other. 
Betnra move must be sent within two daya afwr neve 
reoeifed, except onder apedal drcomataaoBB allowed by 
oondueloT of Taflnar. Bntranea tea fia, to eoQstUnte 
a priae fund. Six more entriei are needed before the 
play can begin. Please send name and addreee. 

Oim received with thanks from W. Naah. 

Wa shall be glad to have some original protlema in tio 



eafioi 



onlribati 



" E. U." Tonmey Oame 
[ Wiiu) and J. BubhU (fila», ,— 
I (Baden's attack.) 

1. F-K 4. P'K 1/3, Kt-K B 3, Kt-K I 
BtiakeiP/l. Kt-B3(a], KtCalieaKl fi, i 

3|il/d.CasQea. a-KI'7. Kt-a 4 ..,, . „ 

P-»i4'9. BKt »ld|, BK2,10, Kt B3, H Kt» 



[, Uainwaiing 






I. Q'tt 1 



<i Kt/ 



ikeeB,F8 3iaj/l4. K-B s^. Sl^Q. 1/U. BS 
P'K^t4/!B. F-aBatO. CastlestUl'IT, B-fil, 
[k] 1 18. F lakes F, U takes U / IB. B take* tl, F 

», P-K K 8 1'l li\. B-K 8, K'B S/ It. 

1. B-B (, K RKtsq/W. aa-KaQ, 
" " -. - - 3_ Kl-Kta(».)/W, 



■KH. Kl-'llsqyl3. B-B 
•KtSfis. B-K4, It-Q* 



7 (£|',K-Kt3i'^, B-B6, B takeaKt PJ3a B K6.R-Kt 
7 ' 3ft. t B &, P-a E 4 / 40. B tikes P. P B 5 / 41. B Kt B, 
pSff/4». lt.Kta,B.K18(oh) '43. H KtBq.Ii tikes R/ 
«. iBtakea B, P-B 4 ' 46. B-K 8, P-B S (fl, and wmi. 

(af The attack is risky. P-QS safer. The £nt player, 
If oaretull; opposed, ahonld not recover the gambit 

m F-Q B 3. probably better. 

\c\ Bad: loat Ume, BtU 4 the pniper mote, cr 
R-Kbo. 
{d) B-Q 3 worth attention ; the a 

[r.) Bla^ now assumes the oHenali 



only way, it M 



id reUina it, 

B (chl. Ac. 

[q\ Wrong to do this befon Block has oaitled on E 
■ide. Of oaatae. he now caatlea Q side, ud has a strong 
atlaak. p.K B S, followed by P-K Kt 4 (if B retire to 
U 41, would have been bettor. 

(A) At thia point White's front game already looks 
like a wreck onDfared with Black'a. 

[i] In view of what Lb ooming, he abould faj 
relieve the ooiweailan by aX 1, then B-Q : or F-U B 4 
but it is difflmilt to dnd a gved moie here. 

H) Curious that Black should invito a change of S 
Another line of play would be P-K B 3. with the Mti/a 
pushing locward K B P. 



retried to 



ID Q 



., Very well 



ifialhii 



Ihm P'B ( 
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—St. 0«itJ!0 Oon.-rhcirie* 
'«■•■ —a: L:r*;j .ic^ r(\li.— Brt. F. Cmw.— Fuerter 
jai Wi.::.u.— J. B. Spinr.— Jlillai '" ~ 
t:<::' — T. Sbi".— Ot>t»ii Kepurer.- 
caMT. r^mriuFT.— Iiucnlm — J- H.— I — — . — 
Vii.^Vj=j V-..-.;^oi.t.— Fjtlm.— Andeniw.— J. P., 



— W, M.— i:ii. 



Sttti.-'ri -utfffJttJ 



-U.L K.- 



nibW Tunith. . Takv a 

liiT :1: Ifbit-o^^wnid puiUdu frani ibe iuldc of 

n:T ^ 1-*^ avoul uf tril ol tunwntiiie. PnCtbat 
EM>S1V }f fe<C(a<ii,aitlh>ii: •tvadUromailov tin 
vasl ■.: :i t^eapitUlT dlwrlitd. Tbm add dib. of bailed 
oilisliKUDdoi liihttt*- II»l<uUIU(r«i liquid 



■ - ■ -I»*tK:o«ril.:-JoMi 
» of :!w utuln '.o ' 



naiVe :~; gild^ kiLuUuDi ihud. 19, VoL XXX' 



XWcUvmA." Vi'«d.fBo:nnHinbi!TibeaIlKiir«k. 
— .Ai'::i»E». "tr jUir— whiu oi ece btitin icB 
Iviirrliukl ttnici .>t tbu fliw to «U.:b a lilli*^ 
linef^ir • T aliL' ac-l Lu b«ii added. -Sveeui. I: u 
uua.;.: ;.'JT. ubtaiarJ Ima ;ht rnfuii: tiuii» iil ib. 
t>JUt>. :eDi1>«*. (sl liimiuata, •kin. <>■■ iilni ii j 

■flaM It tb« t"]R«t.''-MilVV' 

■a J. nHpt eanhEbine.^— J 
rtnatioB i> nutril ; '[b'T^i- 
,Yuu viU dnd.icKoar. »1:> 
r-tlw bot-in Vul, Xm. p 



, llieifoiulr, 

, mcaa tlw aivlinhou — a bit of Chin 

IKHXl or eaidboard abuut tliu. by am. iligfatly bent, and 
bcldbftbelreth.]-!.. W Wili.kl iii« p. KP. '''''' 
XZXX. : an illuHlnti'ni of thv nuadruplex una 
mentonp-M*. Vfil. XXI.l-J. P, PinK. .SaXtt 
tathenrli. See iccen: lepliea. — fT. G. .EeeK 
in rvcent nnmben. "Xhe belt battiiy freefremfi 
it ant of tbe Uehnioate fuinui. Yon Till lui 

»»»-d ,1... uii.. In ^^.... thf lamp* rou*"Jii jd 

:n'ill Dot tbe itrticU;! 



Oh»hng n 



il. XXXA7., I 



«, W.I 



injthout 

[ mimbm, ^is qimy li»i 
.<-Ub-iixiiic. .Tbeubil- 

ed br B. imd F " 

. and T. J. I>aT. Mmif!. 



[o-Iler. 



Hiou in tl 



will d 



l^bl. — Joi 



" " rou .-m; not siii'Hed «iili lanip.*, try tbe mj hidroiiei 
tilt. — Jona ticiRX. ,Tbr odIt iiddreB wc know 1 

rar? ut tlinn iruuld no doubt re:iL^I 

ia\-e not ifvn any deecription '/i tU 

It ifl made of 



paiti lead plaate.. 

1. Willi enaaBli*'>l^'><' *" " 






the eel!*, tibouldba zi 
T- L. ^Tbeiiuiillunlu 






brni 









u than the oihfTi. t="i 



lioUleraodoltgiTliclfetaatfaacrbuaan — M:. f 
■ \ week'- notite '—J. T. A. Write tt* J- JOT 
ibe tnetiCntion of Civil EsfrinMr'. * i' fi 
( jU(«, ot the CItT of London K-dSm- "o 
«Battarie».'-C..i:..Tir««liJi.i. .awmSat ra 



m rappoied evUa a;t«iiinl ts i.iii 



Swarr Workman e^? 






txi«p: nndtr eon» 



WKtent I 
laSibepoi 



^euiral t 



HE Ik. 



* i::iutnittd luK«ieuf tbebMk lolnmn.'^Wii.- 
Kf . Put ««nc Eval'a-fodt vil inla a plas bott^^- 
b itUM (lean :»d *butng(, and bu;; :■( tbe iuq. 
tei i:ie l.>ni»r Ih- Kiln.'— A. N. Z . Biafktiuni. 
L.')-.' 'k TOD want aii*ajifiti«odonp. xi. laftw»k!: 
Ii».''>i r.'Hwav. .Ilie leelBiH an pablidiedin 
ikloini ^rt>. I<i>l.and Sonh Yotk stnvt, Oym 



[IT. T-.J.: 



.tttv'-i' 



SwaiXw.i-. -W.'u. 6' .Wij; 
. : 1: » luM by dealen in drtjtGS! 
We niUjr dA not know, ani aa 



roDMInrn 
publtilwd 



11 U. r-14t!i* «t ^u 
■.^_[v.KH.-(.ii:..^ie., 

""""" rt 






jKnnall]' !.<} pmi 

■1. \V,i:!'» "V.!.- 

;kw,>^ .tul (.V . I- 

itBir.ifliinr' 

,Youi ftWhl 



rtTprr, <.^i>_.it. tl,v 

Uo-ili'taUutn^,' I' 

w.itir mi iilnii<r..l 

Ti'K , IV eijiii!'.-!' tjoiiK^i vwdit'itMlo Vol. 
XXX:i r A*: V- '- r.t unjttttauj hdW itaukU- 
.'^ibti-aifUV; n.i'. j; ibit ilutjw*. tXNPtbruvant 
■f i1.:i'iiTi' >'r .-iirLf.tnvliDJiMiot. I. Ilie fUbjRt 
iij>r[<i>ii>ai:T ,\!.j'L<:<d mx t<it k^v uf*'- tnt "* 
mtainlt >:.'4dds<t ini« "«i>itliK dnwinff to Mt>" 
..a.1 iKll .!r;*:l* .lurr>4n;..f ilitHmltbaHil-i'.tfA 
jk ■iv.iv ' K. li. I Y.'U wlil itnJ ««if riA-ew* .1. • 
>.rSsl la i'nvimV> t.-.iini»I of "l<j«:ng aniiya'.i .< 

M.--. I '1 ■ i*.vi«i4 .lii- r-itrntiA <v IrfTt «■.!>.;. — 



«pali>b«d alter remoiina the it 

.'-Vocs.iAM.Tin ELH-TnrTj». 

telephone, p. XU, Vol. XXIX. : Ih<^ new one p. 3 

Vol-.XXXft— ASi-oi. .Tb"re areeetenl in^ bJ 

^lunres to be roimil in the tool list*— luch t* tl 
ladi^'J IrCbuTcbillaBdC'i.. l>aH->ti><et. Flnlbury. 
A Yji i.i £^vt'I■IL Thir an i-ery old. Yon wiU 
dnd .ipnal deal about tb«nuibi(k voli.. and Mpt'fial'r 
■ ■np. Ikf.No.JM. Dip. 3^,3. Xo. are.)— T» Kin Nei'k 
o. tiTt. .i^ic p. Stj, lait week, and the indma lene- 
nllT. Udit n-vlopi-iliu contain the i«<inind infonm- 
llon. -J. r..Ji.i:. llakewhidKVMioalike; botai 
ifae m>>J'm ofkH it* Inite mom tivable anl rj^tlf 
bMtiT whA UBile, TDU will do w^ll tn [olli<w tbe dit?;- 
lionigiviin ia Kecnt TDlum«*,]-^Ti:T:->a. ThvpLyii. 
lUO so di>ub: undentaodi what he u about. By Uflmi 
ipecTaij'rfa son. it i* uubable tlio tatitnt wiU so; 
rt-iuin th'iiivheD he fitVintr-oD^. It i* didicult to 
u^(o the ciMH: except that tkr rjtball ia t<>.< long 
fni3L back to front, and viiboui speetm'Ie.* ue 
"ditcue," aaToueall it, would brtome wozk. — 1>"?: 
.■irew liFiao. wh»t aloat the ftentee I TLit •er.I'!-!. 

XXIX. You mil atul a meiTri iUuicnte-J is i\r 
imrjtetwr.'-Bw'J" Lui.:— O. L. Tmie-.ih;. .Itiii-lt 
01 Klieriw^ttlu* hin- t«n ([iTin maaj^ times, '-e p. 
±1. V.iL XXXIV., No, ia. and the index oi :h>t 
Tdlanu. — W. Ani-KUd*. (II piutee-l* U-aa tbi >M- 
niMh oc the teeth. No mt can do mon than ^cew 
wilhutitixualnlniTaD. If there an oohou'Wtc^t!:, 
rlem wi^i u^^a-nnt dianMiI. and if the Imt^ ■« 'till 
offeai4te. j.xi will know t!i« ABM it in tlie >t. <nu;t. n 
In Mm.* ofyan wbieh alumld not be ata.-^udt^nie'li- 
ciu-t exivpt under th« adilc«>rf aa^ipert. iluniil 
ttvuitp an. bowevn, hanule**, andnuf .b 
V. ISiiHEiTf. I. ThfCantjrlectnm jnth. 
M lite SxMtr "f Art*, pobliihed br Q. Heil . 
'■ -■■ — * ■■ — it-^wlen, s. W« do no: 

Not T<t. SLiaan. tfpou- Charau- 
nhen and tb* pclM. --Xdio. .U. 
t l<'' ". I'm hi* hia AntlwnT. .la ' 
w^K alu .:i«Un£'.:i>!Al ir_i%;« J 
li,.-.-,.. Tbe ar« :wj v-=«i'« 
.. .-. thirl i*antwci«>;fri>f.] 
i)f the lupvT. whL'h ii c.iiif •»?! 



fu^nflMinui Jaaiul ia Or Uatiax. 
«1v»?%uToida.>B4MiprBcrbc<Tf^ 



T£SHS OF SUSSCSIPnill 






f re ;ih ntlr an^vecvd. 



ibi. 



Btt'.l 



-r.i:. 



. haa teen anv'Htd at lencta _. . 

ifn rr. li:. IA\ its. Ul. V.>L XXXVI.. as; tlu- lale; 
t.idil Tolumr. I'ut of ;!i#qne>t:.^ thmll V-pi-t t 
thtB.' whi> dnl in 'wh dilur. — <.'atu. ^ -uii^ni 
Ilk.. -■\i<rei.--l.'ii:- :•. Kr fn-iaen: wuiir.jr. wilSi 
a l',tt> V.Tlxin l!k> wil^r: Jai:^ tnuhisf. i^i >-.-(. 

r^ i:;u>t»tion and dM.iipt:;c ^ti p. Vl tt.- 
•u£.i-G-. t.'jiitt To'.: ja iilfa , bui if y,>u teiV ^> i 
V>:. XXXVII.. v.u will Snl ■■Sii-..t" wiitii,-. 
"* ■■. ' ■'^'''^ "■'i^lr^ •I.!".;?'"* -.^ ^ '^V 













EppiTa OoGtw. — OaaTirr-t. ij"? r.-wi":^' 



~>L:t4^5;i«K' 
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HE CEHT&AL INSTITirriOir OF 
THE CITT AND OUIUIB IVBII 
TDTE. 

CHB scheme for the organisation of the 
Centnd Inatitation. of the City and 
uilds of Laadoa Inititute, which hu been 
-OommeDded 1^ the Executive Committee 
> Uie Conndl for Adoption, is a dooument 
swesrang mnclt internt tor all interested 
. the work of technical edncation. The 
rieot of the Central Inatitntion is to pro- 
<U tor London a college in which advanced 
■tnictioii in those branches of knowledge 
liioh bear upon manufactures and arts will 
( given to students who can afford to pay 
» tees, or who may he fortunate enough 

obtain " exhibitions " covering the whole 
' part of their educational expenses. The 
oeme has "South Kensington" written 
lOadly over its face ; and it is a matter for 
|Fx«t that the Ouilds of London, now that 
9y are apparently cognisant of the fact 
»t thev live long neglected their duties, 
L not Keep the whole control of the City 
% Guilds Institute within their own 
a.da. Tfaeohiectof the Central Institution, 
larding touie "scheme," is to train teoh- 
eal teachers, proprietors and managers of 
^vnical maniuaotories and of other in- 
■'trial works, as well as mechanical, civil, 
L electrical engineers, arooiteoto, builders, 
K- peisons engaged in art industries ; for 
^LOO pn^Kwe '&» Inrtitution will consist 

Ave chief divisions — viz., 1, Chemical 
klmology \ 2, En gineeriiw— mechanical, 
EJ, and electrical; 3, General masu- 
fcniee; 4, Architecture and Building Oon- 
tsotion ; 9, Applied Art. But inasmuch 
-the Boyal Stuiool of Mines is already 
^tblished 88 a training school for m inin g 
Sheers, no provision will be made for 
r instruction of students in that branch 
industry ; and consequently, geologrf , 
^zietalogy, and nietallur^ wiU not be 
3uded _ in the list of subjects of 
"^ruction — for the present at least. 

first sight it mi^ht appear that this Cen- 
■1 Institution, whioh is located in the Ex- 
^tion-road, would cover the field, or a 
Kiion of it, already occupied by the Science 
d Art Department; but that would be a 
Htake, because the " main purpose of the 
■.ttuotion to be giv«i will be to point out 
3 application of difierent branches of 
vnoe to various manufacturing industries ; 
ri in this respect the teaching will differ 
Mn that given in the niuTersities and in 
bter institutions in which science is taught 
Uter for its own sake than with the view 

its industrial application." The distinc- 
■n is clear and ODvious : at the institution 
3ae by, students will still continue to be 
nght science for its own sake ; but at the 
tw establishment, science will be taught 
:presaly with reference to its application 
■ various branches of our manufacturing 
dustries, and tor this purpose a separate 
mff of professors, demonstrators, sndlabo- 
■tory assistants will be required ; for, in 
Idition to lecture theatres and classrooms, 
le Central Institution will be fitted with 
boTstoriee, drawing ofBces, and work- 
tops ; and opportunities will be afforded 
It the prosecution of original research with 
le object of the more thorough training of 
le studenta, and for the elucidation of the 
leory of industrial processes. It will be 
en that the technical education of the 
working man," who was the object of the 
ovement primarily, is left entirely out of 
le scheme, except in so tar as he may be 
joluded under the head of ' ' technical 
•ohen." These latter will consiit of 
TOIhZXXTinr-Ve. MB. 



students entering the Institntion from the 
Finsburv Technical College, or other similair 
colleges in the provinces, by means of exhi 
bitions; of students selected at the Mar 
examinations in technolo^who pass with 
special distinction in the Honours grade ; 
and of re^tered teachers of the Institute. 
who, during certain months of the year, will 
receive gratuitous instruction, and have the 
use ot tiie laboratories, &c. The students 
intiper will consist of persons not under 
sixteen years of age, who, having passed 
a matriculation or entrance examination, 
are prepared to take a complete com 
of instruction with a view to some proft 
sional or industrial occupation. These 
students will consist of those who pay full 
fees and of those who enter by means of 
" exhibitions." The third class of students 
will oonnst of those who, already engaged ii 
industrial pursuits, may desire to attend 
special courses with the view of learning the 
scientific principles underlying the 
faotures or arts with which they ai 
nected. The matriculation examination for 
students who enter with the view ol 
obtaining a diploma will include mathe- 
matics pure ana applied, chemistry, physios, 
drawing, and modem languages ; and the 
fee for the courses will be about £30 per 
annum, while a fee of about £20 per annum 
will be charged to those students who wish 
to take special courses and occupy the 
greater part of the day in laboratory prac- 
tice and research work. To encourage the 
latter, advanced students, and non-matricn- 
lated students (under very special circum. 
stances], will be provided with separate 
laboratories, in which to work free from 
distraction or disturbance. It is clear from 
the above that not only is the technical 
eduoation of the working man quite beneath 
the scope of the Gentod Instituticu, but 
that the working dasses are practically ex- 
cluded, unless some few of them are 
fortunate enough to gain exhibitions of 
sufficient value to provide for their support 
London during the two or three years 
ir which the course ot instruction will 
extand. To provide tor the teaching of the 
students it is proposed to elect forthwith 
•our professors — those respeotivdy of 
ihemistry, mechanics and mathematicB, 
engineering, and physics — at salaries of 
£1,000 per annum each, with a prospect of 
increase, depending upon the number ot 
students in attendance ; leaving the profe; 
sorships ot architecture and building and of 
applied art vacant until the organisation ot 
the Institute has been estabOshed. The 
salaries ot the four professors represent a 
considerable portion of the funds that will 
be needed ; but to provide the requisite 
instruction in the department of chemistry it 
will be necessary to have one chief professor, 
who will devote the whole of his tune to the 
Institution, and two assistant professors, 
each taking charge ot one of the utree large 
laboratories which have been provided. Be- 
sides these professors, demonstrators, labo- 
ratory and lecture assistants, and attoodants 
will be required — a remark whioh applies to 
all the departments ; but in those ot en- 
gineering and physics the election of an 
additional professor ia contemplated at an 
early date. Besides what may be termed 
the professorial staff— the planets and their 
satellites — there will be a number of lec- 
turers, who may or may not be on the 
permanent estaolishment, and who will 
lecture during the session to the matriculated 
students, and during the recess to teachers 
ot technical classes m London and the pro- 
vinces, who will be invited to attend without 
payment of tec, while it is expected that 
arrangements will be made by which other 
persons seeking information on technical 
matters may be admitted to these lectures. 
Systematic courses of instruction will be 
drawn up for matriculated students, which 
will be obligatory on those desirous of gain- 



ing the diploma of the Institute. That will 
consist primarily ot the Associateship, to be 
granted to studento of three years' standing 
who have passed all the examinations ; and 
secondly, the Fdlowship, to be conferred 
upon those who, having obtained the As- 
sociateship and spent at least five years in 
actual practioe, can produoe evidence of 
having done some original and valuable 
research work, or of having otherwise ad- 
vanced the industry in which they are 
engaged. Inoneparagraphof this"8cheine" , 
we are told that should the scheme now 



to be carefullv worked out"; but it is re- 
commended Lnat the tour professors should 
at once be appointed, because we suppose 
they are to form the Board of Studies, and 
it will be necessary to get everything ready 
before the students arrive, and to e^ot tho 
subordinates of the professorial staff. Any 
lecturer holding an annual appointment may 
be elected by sub-committee A a member (d 
this Board ; but the organising director and 
secretary of the Institute, altaough he may 
be present and take part in the wscuasions 
ot the Board, is not to be entitled to a 
vote, which seems a rather pecoliar arrange- 
ment seeing that a lecturer may have a 
vote, especially when it is remembered that 
this Board will practically h«ve the power 
of appointing and removing instructors, 
teachers, demonstrators, and attendants, 
though nominally " reoommending " the 
Institute. The exaot meaning of appointing 
lecturers to the Board may be nnderstood 
from the fact that, although at the outset 
the eduoation of day students is all that 
will be attempted, it is desirable that even- 
ing instruction should be given at the 
Central Institution, consisting of conrsss of 
lectures dealing with some of the applioa- 
tions ot science or art to special branches of 
industry. The Board of Studies will it 
not have the power of selecting and 
sing leoturers, nor even of recom- 
idin^ the Institute to do so ; but should 
a sufficient number be appointed to the 
Board, they will practically oontrol the 
vote. The Guilds of the City of London 
hare still the power to control the action ot 
whatever governing body may be appointed 
to determine the course of procedure in con- 
nection with their Central Institution, be- 
the chief subscribers ot the 
funds, and by withholding them they can 
practically throw the casting vote. It is to 
be hoped that they wOl give an early indica- 
tion of their intention to do so, for judging 
by previous experience, it is easy to foresee 
that if the scheme as proposed is adopted, 
the outcome ot the agitation tor teolmioal 
eduoation will end in tiie establishment ot a 
iimanent staff of well-paid professors, 
DtHrers, and assistants, whose labours will 
be devoted to the instruction, not of the 
workmen of the ooontoy, but of those who 
London are already well provided for at 
dniversity and King's Colleges. 



TAB SPEEDWELL SHOW- 

rHE annual exhibition of bicycles and bi- 
cycles known as the Speedwell Show, wis 
lid last week in Binglay Hall, Birmingham, 
e formal opaning being preceded by a speech, 
which 'iit. Jafiray gave some mtersatiiig 
itatistics of the trade. It appears that the 
average mskeof bicyclos and tricyles now ranges 
from GOO to 600 per week— ths output tor UsC 
vesr being estimated at 30,01)0, while more than 
10,000 bricydes were sold last year in the United 
Kijagdom alona. The capital employed is about 
lisit a million stsrlinK, and altogether some 
10,000 hands are direct^ engaged in tho trade. 
Tha exhibition, which oontainsd orer 500 
machines, is tha third held by the ISpeedirelt 
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in itf Cicb if diitiflNitcd unoDgit the cbaritiw 
<'[ th« wvn. Host of the Gniu who exhiluted ~ ' 
Xb* S^saltT S»v aliia pat in an appauance 
dK ^<n<laell. tal tlien u nothing veiy novel 
is tL« exMbitf. Moct of the maken who eihiMt 
tncrrlM J«^ on th« hill- climMny oapabilttiM 
ctf i&ar adiClkicM. (a- on the "speed and power 
(mtI::; " «i;t. vhtch they we fitted; bnt (A* 
■■•wiiT wu i* ranieitible bo«t tricycle of 
L^nc Ten;, in which bp jooRiejed from Paris 
^^ Li:aioc '.aa nanawr. The boat portion con- 
£K> ~i 1 ii^it meSkl Enunework 12ft. long, 
li-^ >!-. ^WU >ad 3It. deep, which is covered 
tr±. wu^fpdicf oanTM when it ii denred to 
teiTvI «: tbc w«ter. A iteam tiicycle ia alflo 
)t:w=. EUii and Co., of Flaet-rtnet, exhibited 
tfca; Taeiit Htydn, whidi an rapidly coming 
ixk> txT^ amongA those who want a tafe 
VKhisA, bat hare not room to rtahle a tncyclB. 
31 MR*. DfTTc and Sod, of WolnriiuDptan, had 

Wiiikinc Kan'a Friend, tha once of which, 
eonaze^with othen, i* renntrkable; and Ur, 
T. L.uke, of MancheMCT, had also some noteblv 
EbMji laeyclM. while Mr. BurdGo, of CoTentnr, 
■afcd Kme of hii "Sterling" machines, lu-. 
Bowr. had Id* ii«nJ amortiatDi of paita, and 
alK ahSiud the new sterling Mr, in which 
li» wbM^ is tamed by a ran^fe of bands of 
fecr Irb^ winding on a dmm. One ex- 
i Irtnt of tbs Speedwell Show it that the 
SMoa" it ceafined to the body ol the 
faiS.lkeg*Deriea bong available for the trial of 
*-— M by jntemting pnwawer*. 



ARBtoOKICAL VOTBI FOR 
KABCH, 1884. 



At GiMnwidi Mam Noon. 



Lb. a. pjn.| h. m. ■.; , , . ' h. m. ■. 
1 13 S4'8I „ .li SI 13,7 18 3M.: 22 38 46- 
« 11 18-01 „ :21 9 4S'G -a 9„ 32 fiS SB-» 
11 10 a-8S„^3 S8 13S36Mj, 33 1813-16 
16 3 36-09 „ 23 Ifi 31 1 2T 39„ 23 S7 S502 
21 7 6-64„10 i 45 30 62SI2S S7 3T-7T 
36 S3G-14,, 22 G6;2 1BG3„I 17 30-G3 
31' 4 3'S0,,|O41 7;4 2GS7„1 37 3-2S 



The Uethod of finding Local Sideml Time at 
Mean Noon at any given station will be {bond cm 
p. 3GS. 

At 5 a.m. on Mardi 20th the Bnn i« sud 
(lerbniraJly; to rater Ariea, and Spr^ is 
Ri^voaed to eommoioe. At the instant rofaied 
M<._nf is. is nality. some 6" sDnth-bj-eaat of 



Scdar activity continiua to wanifast itaeU with 

[■■iiii iil'i DM and bsanty ajipcar cai the San'a 

Tit ^■fj ' m t] li^U may now be nen m the 
W1C lOE-n ILe ipct whcae the Son ba« set, 
jMOCJu &e UFpouaooe of a hmuncmi blantMl 

t ?Ka; E'JfM cf the Bod, TuiUe «n^ in 
ji^ Vwft lurt&dea, win oecsr during tW 
or-. T BifULT td Mnti. 3Tth : bat it naadi no 

>/i:.m ua i'xt. w^/Mr aa U~ 33-lnx- in the 
tCfW^x V Sttr-x 1^ «^ >£4 is FiCl at 

T« *i- bn. ; .s. -.e tM ;:^ i^ wili e^ta her 
:^ UiatTittie :.i^ .i-',-^^ 0^ tfcg Tn^.t of the 
,K1l ink IK lew le >a.(7-$n.ik,m.tE.tLe li'th. 
T.iiwwu • lu^ tjSM EOiT ■« ezpacted aboat the 



Oacnltaitlons of (and a s 



r approach to] Fixed 8tu« by tb* Xaoe. 
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V iDisappcAT- 



J' Taori 
f Tauri 
IGTaari 
X Gcminomm 

leSeitantiB 
34 Seitantiis 



, 10 44 p.m. 



Dsrk 
Dark I 
Dark ' 
Dark 
lu IH „ Dark I 
4 7 a.m.' Dark i 
. 6 13 p.m. Dark 
: S 22 „ I Bright : 
t4 27a.m.iX.bv\V.' 



'sj-Esll'illEaipp^r- Mood's ill"; 



1 31 a.ni. Bri?tt WT 



63 11 29 



I 10 2< 



Blight 
Bright 

Dark* 



* Bat appartntly bri^t. t A ni 



Taptt*r>a a»talllt«a. 



ir 



I £cB 

I jTr I 
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m IV I 3 

n OcD 8 

n Ectt 1 

I OcD 2 

n BhE 7 

( I TrI 11 

I Shi 12 

1 T»E 2 

I ShG 3 
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. lU Ec D 8 

I OcD S 
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Ec Eclipae : Oc Occnlution : Tr Tnnait of ^tellite ; Sh Tnant of aLulow : 



the aftcnuon of the 7th ; with Man at 5h. 

the 6th : with JCetvnry at 2h. ajn. cai 

the 2Tth : with Tenos at 6ti. a.m. on the 30th ; 
and, for the second time this manth, with Satnnt 

Sh. a.m. on the 31st. 



Is a Morning Star op to the time of bis dia- 
il^ieannce, in tnperiorconjonctioo with the Sim 
U 8 a.m. oo the 30th, bnt is ray pooriy placed 
tat the ohaerra doring any pan <» the month. 
Hi( diameter deoiaaea tnnn a'6 on March litto 
i by tlM 14th, at which angle i: remains 



II 43-6 ! tl 12'S 
S 28-3 ' 11 25-2 



e path indicated Ly the above Ephemtf 
ts m the Sorth Eaaltn part of C'prictnia 
■Tlr~lf thKnigh Aqnariss into Pisces. 



Uke Han, may be aeoi aC nijiht 

the cue of all the placeia. is m 
fSaaei when within a 
meridian. Aa the diataaee of the 
increana, obvionalr hi* ilisimiii 

the 1st of Maich to 37-3' as tte 
mooth. He, boweT«r, oo^maa 
noble and all-repaying mght to A 
the teleacope. 



lDDr:b 



= 5 Bight 



48-4 31 44-1 



47-9 



To the naked ej^, ImgiXm 
^ve from a pmsl in the o 
almost dnewwl «d tha«-Hk ■ 



. 39, ISM. 
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-3 fair position for the ob»or»er, but the di»c 
'.athibitfl in the teleeoope, sJtbougb increiiaiiig 
Eunater bom 14-2" oa the l«t to n'S" hy the 
is still gibbous, and heaco does not presaot 
"Aicnlarlj intereitiDg spectacle. 



diac [4" in diamstor) may be pick»l up nadily 
sn boor or two attor tiuiMt with a very moderate 
telo«cop«. 



BigU 



3 26-1 



n 47-2 
Ifl 66-7 
18 61-6 



2 44-S 



■vtiog thus from a point ronghljr haU-vay 
~«SD ( and fi Fisciom, at tha apex of a ver}> 
"4 triftngls vboreof thej foim the axtremities 
^e base, Tonus thus trarels across the whole 
Hi of Alios, and is found br the end of the 
■bin that blank part of the skr neac to (tind 
b-ireat of] the PlWdet. 
Xan 

Briaible all night long, and although his 
.olar diameter aecteaaes from 14-4" on March 
:=o 11'2" on the 3lBt, he is still an interesting 
Mst in a telescope of sufficient power. 



1 


Bight 
Ascension. 


Declination 

North. 


Sontlis. 




h. m. 




h. m. 




8 26-1 


2°3 18-7 


9 46-7 p.m. 




a 33-7 


23 lfi'9 






8 22-7 


23 9-2 


g 3-0 „ 




S 32-8 








8 24-4 


22 40-2 






8 27-0 


22 20-7 


8 a-3 „ 




B 3D-6 


31 GT-S 


7 62-2 „ 



lenca it will ha seen that Mars describes 
J in the sky to the West, sndsomewhat to tl 
cth of y Cuicri. Up to about the ISth he 
rolling towards the west, but ho then tun . 

nd and pnrsuee a direct path towards the otar 

Saturn 

s between L and 2 a.m. at the besinmng of 
Tch. and before half-past II at nigbtatthe 
1 of it. Henoe he will be best observed as 
D after dusk as possible. No perceptilik 
■uige in the opening of his ring system isilj 
-Or, OS far as the ordinary obeerrer is con. 
-ned, nor will the dimin-jtion in his angului 
4nelarfrom 16-4" to 166" during tho moolh bo 
Y more noticeable. Our ephomoria of Sati 
!l be discoDtinued alter this month until his 
Morning Star in t;eptember. 



lUght I Declinatioa 1 
Ascension. I North. ! 



h. 


m 


11 49-4 




48-6 




47-7 




4S-3 




4«-| 




15-3 
44-3 



I 12-4 a.m. 



12 


47-8 


12 


27-4 






11 


4fl-5 


11 


26-1 



Whence it will bo seen that Uranus describes a 
Wort retrograde arc io the region of the sky 



Shootins Btara 
Hay be looked for from the Itt to the 4tb, and 
again on the I6tb. 

flinaii'sliili ]lB*n Tlma of Sontlilnv of 
IhirtMQ of tha FriaoliHa Vizad Btua 
OD thfl Hlsht of Kftroli 1st, 18M. 

Souths. 
8lu. h. m. a. 

aLnioris 6 47 44-20 

a ColumbEB 6 66 33'0I 

aOrionis 7 8 6771 

y Qeminorom T 60 68-20 

Sirius T 69 5B-06 

Castor 8 47 0-88 

Piocyon S S3 1-29 

PoUax 8 67 69-96 

UQuuzi 9 29 5S-1L 

> Hydra 10 11 2331 

Bogiilus 11 31 36-10 

> Unne Majoris .. ..12 16 48-96 
JCnteris 13 32 44-61 

The Method of flnding the Greenwich Mean 
Time of Sonthing of either of the Stars in the 
above list for any other nialit in March, will 
be found on p. 369, and that of detenmining the 
Local Instant of itt Transit at any other BtatiOD, 
on p. 380. 



Rigbt 



^rom which Ephdnsris . 

aun is tmvellmg towards [although a 1: 
■ve) the 4 — 3rd magnitude Star c Tauri, wi 



little 

vUoh 

' of the 



I the right bond top of tho 
tkiea, 

Neptnna 

,thB in bright daylight, and is too near the 
»tto be fairly observed, We shall resume 

Ephemeris of him when he becomes a Mom- 

Btac in October. 

in the sense of his time of southing, a Mom- 
■ Star at the very bopinning of March, but 
30* into opposition to too Sun at 6 a.m. on tht 
fc; souths for some days priOr to this soon 
3r midnight, and before tho end of the month 
Hes the meridian between lOh. and 11m. p.m. 
*eovor, ha is visible during the whole of tho 
Mdng hours of the night, and his pale bine 



OXBIT'S PHEUHATIC ACTION FOK 
OBaASS. 

SOME improvements in connection with the 
valve action of organs, and also in 
methods of obtaining increased pressure of 1 
have been recently patented by Mr. Augustus 
Oem, of Notting-hill, W., the object of whi ' 
is to simplify the construction and operation 

the ports, to avoid loss of wind, and to preve 

tha objectionable sounds which often result from 
leakage. latheillftstration, Figs. 1, 2. and 3 show 
an arrangement for workiiig pneumatically the 
valve of an organ pipe by tha combined action of 
a finger key and a stop slide. Fig. 1 shows the 
action^ot the key, Fig. 2 the action of the atop 
slide, and Fig. 3 their combined action on t' 
valve. In Fig. 1 , A is one of the keys, shown 
it would be when depressed by the Boger of the 
performer ; this movement raising a stud, a, fixed 
(adjustable in height] on the key, Eind so opening 
a valve B and closing a valve C. Both these 
valves are situated in tha key duct D, the valva 
B Doveming an outlet for escape of air, and the 
valve C governing a passage from a channel Z, 
which is charged with air at the same pressure u 
the air in the windchest. When the key A is 
released, the valve B closes and C opens, so that 
the key duct D becomes chained with air from 
E at^ the windchest pressure. In Fig. 2, F is 
slide worked by the stop pull. It has throush 
a hole (i, which, in the position of the slide 1 
shown, forms an escape passage from the atop 
duct L. Whenthe slide F is pushed in, the hole 
G is brought to the dotted position Q', giving 
passage to the stop duct L from a channel H, 
which is charged with air at the windchest 
pressure. In Fig. 3, D is the key duct and L 
the stop duct, communicating ref^iectively by 
poHoges d and I, with a cavity M containing two 
connected valves m' n', either of which ii 
open when the other is dosed. N is a piston, 
connected to, and somewhat larger in area than 
la tne passage 



the valve O which govern* t 
The piston N works freely L 



a cylinder F, 



ntnated in the windchest above and in 

~ m with the cavity H. A spring n support* 
■eight of the piston and valve. Whan the 
stop slide i« in the position shown in Fig. 2, the 
stop duct L being uum open to the atmospheca, 
the valve m'(Fig. 3) is closed, m' remaining open. 
If now the key A be depressed, as shown in Fig. 
1 , opening B, and allowing escape of air from 
the key duct D, then, the pressure in M being 
relieved, the piston N is pressed down by the 
excess of pressure in the wmd chest, and the pipe 
valve O is opened. When the key A is released 
from the pressure of the finder, allowing B to 
close and C to open, then air nom E charges the 
key duct D and by it the cavity M is <£uged 
with wind to the same measure as that in the 
windchest. The piston N being thus subjected 
to as much pressure below it as there is above it, 
rise*, closing the valve O. When the stop slide 
F (Fir- 2) is moved so as to close the escape from 
L and to open the passage from U to L, then the 
pressure in the stop duct L being thus madeeqoal 
to that in the windchest there is no force tend- 
ing to close the valve m* or to keep it closed. If 
now, the key A [Fig. 1) be depressed, redacnur . 
the preeaare in the key duct D, the valve n' will 
close, and as the pressure in M is unaltered, there 
is no movement 01 the^istonN, and consequently 
no opening of the pipe valve O. Thus, accord- 
ing as the stop slide F is in the one position or 
the other, allowing escape from the stop dnot 
L or .keeping it cnarged-the depression of the 
key A is effective or ineSective m opening the 
pipe valve O. It is to be understood that there 
are side by dde, a number of ducts D, one for 
each key of the manual, each of these duct* 
bavins a series of passages i, one tor each rann 
of pipis constituting a stop ; also, that tor eaUt 
stop of pipes there is a atop duct L, each ot these 
stop ducts having a series of passage* I, one to 
the cavity M for each pipe of the stop. Thus, 
one key, snch a* A, governs the valves of all Qui 
A pipes of a number of different stops, and ona 
slide F governs the valves of all the Aptt in one 
Itop, but no pipe of any stop can oe sounded 

its slide F in the position shown in Fig. 2, and 
unless the key A is also deprnsaed. Somatimea, 
for the purpose ot efbcting combinations of stops, 
it is durirable that each pipe valve should do 
governed by two or more stop slides, and, some* 
times, tor the pnrpose ot coupling """i'*'', it ii 
desirable that eacn pipe valve ahould be governed 
by two or more keys. In such cases, the cavity 
M may have several sets ot valves, such a* sA 
tr' arranged in it. Fig. 4 is a section showing 
the invention for intensifying the wind premie 
of on organ or wind instrument ot liks Idnd, that . 
is tor oblaining a supply of air ot greater pressure 
than that ot the air dehvered by thu bellows. A 
i* a box containing a collapsible vessel B, con- 
structed as a bellows, which, at the bottom, com- 
municates with a channel C provided with a 
valve e opening towards B, uid also with a 
channsl D provided with a valve d that opens from 
B. The chaimel C i* supplied with air from the 
bellows or windchest of the instrument ; . tha 
channel D is tor conducting air at a higher 

Gessure to some part ot the instrument where 
gher pressure is required. Tho boi A has two 
openings, one to the outer air governed by a 
valvo B, and one to the channel C governed by a 
valve F. The valves £ and F are jointed to 
opposite end* ot a lever Q, so that the one is open 
when the other is closed. On the fulcrum of the 
lever is pivoted a heavy plate U, which acts as a 
tumbling weight, and ha* on its side two studs 
h' A> projecticNg so as to come in tha way of the 
lever G. There i* also in U an elon^ted hole, 
into which a stud.i project* from the middle 
partition of the bellows B. The top of tho 
bellows B is loaded to the extent required to give 
the desired increase ot pressHre, the load however 
beinff such as can be raised by the pressure of the 
air m C. The action of the apparatus is as 
follows. The valve d being closed by the 
superior pressure in D, and the valve E being 
open and F closed, air from C passes the valve 
c and inflates B, the air thus displaced^ i- "-- 
box A osca 
inflation « 

centre ot gntvity p 
line through its pivot, whereupon tho wuight of 
H causes it to tumble over to the position shown 
in Fig. 4, and its stud i' moves the lever G so 
as to close the valve E and to open P. The bos 
A being now charged with air having the 
pressure of tha air iaC,yii6\«*isi«*^ <aS6isi»ii*, 
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A= moving the leTsr G 
men £, whereupoD the u 
jAawrtal x> Qnv lead to a 



- . „ n C by the 

unonnt doe to the load on B. As tha ftud i 
appioachm the lower extremity at its strolce, it 
meet* the lower put of the hole in H and causes 
H to tumble ori^ to the right hand, the' atnd 
" J the leTer G «o m to clo«e K and to 
~ action i« reptsted. The 
a pre«nre regulator, anil 
theie uiKj be leTeial «ets of the appaiutua ehown 
in fig. 4, acting in lucccwiTo urder to deliver 
wind of intensified prenore into the wind cheet 
at regulator. When ttill greater incnaic of 
windproNnre is required, the channel D conductg 
the UT to a aecond inteiuiljing apuuatns of the 
kind dclcribed. and there may be a leries of 
Iheee, each adding to the preiniTe ol the wind an 
amount doe to the Itiiting of its bellowi B. 



TEE STVAHO: HOW KADS ABD 
HOW USED.— UT.' 

By SlLIMO R. BOTTOXI. 

f 29. TS order to coramonicatfl the motion 
X from the Sywheel to the annaturc, a 
imalX pulley wheel, either of iron or brais, ie 
fitted to tlie back tmnnion, ]U£t uuteide the 
bearing. Such a pulley wheel may be buucht 
at any ironmonger B, and should be about IJin. 
in diameter, and rather over Jin. thick, with the 
central hole somewhat gmaller than the diameter 
of the rod which sen'es for the armature tnm- 
nion. Thia may be attached to the trunnion in 
either of the two following ways :~lit. By 
" keying," which consists in filing the tmnnion 
along ita length, in one direction only, eo as to 
produce a flattened aide ; then having, with a 
rat's tail file, cleanod out the central holo of the 
pulley to Buch an eitont that the said trunnion 
will only just enter, to deepen one side (corro- 
sponding to the flatt<:ned aide of the tiimnion] so 
as to admit of a amtiU steel wedgeor "key" 
being inserted [see Fift- 2Sa). 2ndly. By filing 
the trunnion rod to a alighUy conical shape, and 
producing a similar "tuning" in the interioi 
ol the pulley hole, which may thin be driven or 
(see tig. ISI', where the "coning"' of Ihi 
trunnion is exaggerated, to render this mode of 
attachment more plainly visible). Whithcvi 
mode of attaehmont is adopted, one precaution 
must be t^iken — viz., that the distance between 
the bick of the Held magnets and the pulley 
Hkould not be /<•■ tlunljin. ; otherwise, wbcr 
the limba of magnets are wound with wire, lh( 
flywheel will run too close to thim lo bt- alto- 
gether nfc. 

i 30. The flywheJ which gives motion to Ihi 
armature, should be a pretty heavy wheel, about 
I3in, in diatcrf-r. wiih a groove in the rim ' 
take tht Innd whiih drives the jrallu'v. furnish. 
with a wooden hanJli-, fur conveniinci- of ro!a!in_ 
Such wheels may be obtained ready made in vast 
iron, from most ironmongers, as they are 
out with " rotary blowers," " portiible forL , 
&c. Fig. !£ii> gives en idea of the kind of wheel 
necessary, on a scale of Din. to the foot. The 
cenlral hole is turned, anj only rciuires fitting 
with an iron pin, on whiufa it turae. t^inc ''' 

• AH fitbU imam. 



rrtnrc in these wheels is about ji. 
pin must be filod down to nan an men 
diameter where it has to fit the hole in the flange 
' the top of the dynamo. 
The farthest end should have a rounded head, 
prevent the wheel from working off, while the 
portion which panes into the eye at the top of 



Twortripat^ iQk (coloar ti ,.^ 

by SJio. wide, ■honld now Im qnieUy InM 
with Bnuuwick Uack, and wtffii, «Wt 
sticky, Mie ronnd the one limb, ni In 
round Oie other limb <rf the field ■apai 
space between tbo armature diamd M 
bend at the top. (Soe Fig. li, «ha>fr 
tions indicated are maAed reqmtiniK 
Sj".} Tha object of this tilk wnp^'sl 

aulate U 

prevent 

•ire, which may take placa dmitj ■ 
winding from short -ctrcui ting to tlif inclt 
When the silk: haa been laid nadi 
tightly on, the limba may be rilintll 
oven, and allowed lo dry at a gcnfltts 
precisely the ume manner, the iiaervwim 
their central portion of the armatcn 'lih 
known as the "web") mnstbenniUi 
Bmnawick black, and wrapped with m h 
lilarly- prepared ailk. Tniree pn i 
iniredto do tlua aSectoally— tii.,M| 
3|in. longbj l^in. wide, ahapedaalf 
to flt agamit the inner faces, and tat jm 
long,_ by (in. widq, to wrap romi k 
Particular care must be taken that nvis 
pf tiie inside of the annatara's diuiA 
tirely covered In aillc. When Oii d 
latisiactorilj performed, another cOK It 
wick black maj be given (avoidinf 1: i 
outside), and the aTmature alliwM 
thoroughly ' 




the flange must have a thread pat on it, m> at 
take a nut (see Fig. 2Si). 

^31. AUtbeportionsotthedynaniobaingni 




•^-■^* 



fittci. they should be marked so to insure {totting 
t"|rcthcr again in right order aflor wmding. 
When this has been dona, the limbs of the field 
magnets, at all parts oicopt the channel for the 




receive a cuut of good Brunswick black, allowing 
them to ^- l^ctwccn each application, in a "■•'™ 
oven. The bracket should likewise receive i 
or two of the same varnish, eicept where tin- 
semicircular tops clinch it. This portion 
be left metallic, so as lo insure macnetie 
tact ; ctterwijfv much magnetic power is 




Doveredlc . . 
be careful to get new wire, of tJ^tir-ST 
ductivity, and very soft : the em[il<.i^'r : 
kinky, aikd hard wire ia fatal to Ba(w^ 



KACHIVE TOOLS. 

of tlM Cinlu:t 
railietis^ 

, — , HarksB I> 

H.I.C.E., in tha ebair, when Mr. Antiol 



A". 



limitaafapuiar fij 
-•^tailed d^Sroliaa 
~ >&erb 



of modern bmIbi iA 
1 endaaToor toimtmi 
•arir simple tTpea tha pnaeot nda im 
eated pieosi of antooMtio mediaBi^ m*M 
biking the pUee of billed hand Use top 
•11* bean oTolTod. 
Ilia great mineipla anderlyiii hbih' 
r aatotnatie tool is tba guide jraa^ 
TbiM may be dafinod m tha foUnaf n 
EithcK the cutting tool ia me^anksl; (■ 




tha diiestion in whic^ it is intandcd to i 
while tha mataiial ramKLoa fixed, iv the as 
lecbauically gnided -whilst the tool itou 
-r both tha uiatmiil aod tba tool an bkI 
gnided in the deairod dii«ettaiis at lat i 
same time. Thia latter, it will be sem. n > 
advaoos. Ilia shapinc msichisB sad 
macbioe an inatanoea of tb* OnttoiB. ^ 
machine of the aaoond, and the scU-artiaa 
the third, aad it is thongfat we itell fli 



Than aaema littla donbt that Ac lath 
ofallmaehina toola,*;^ wtetisK 
evei7 maahina tool of tha ) 



■ tobaTTfa 



Sa miposaible to aoppwa a^jftnw ■ 
Tba natiTC tsmar haa no SaA wn^ 
eairiaahiilathj sad toah ■boat wttb h^ Si 
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e, t^t ft ciutomer roquiu A new leg 

table. The tomei it teat foe. Hi* fin.. 

ii to dig two bolM in t^ grmmd. In 
tBtena, br mmaa of wedgee, two ihort, 
. Throogli the top of eMhpoit a pointed 

ia clciTBD, with tile point ptotniding ; 
ese {winti, the wood, whio£ i* to fonn 
>e, it centred. A leas «trip of wood U 
he pogte, poiallal with the nwtaiial, to 
ut tot the toolj, 4ud the laths i> then 

All that is wanted it the motare power . 
{died b; a bo;, who >qiiati on' the ground 
ine or two tunu wiUi a leatheni thone 
(rood, then by holding one end of the 
oh hand he impaiti a to-and-fro rotan 
hfl nuteiial. 

er hjnuelt ■qiuli on the gronnd, with 
linet the reat, and Uie end of hie gouge 
□10^7 of the mdeat chaiacter, 
which he hmm in trnfai" 



this e 



entiallj rough and ti 



preeeniea ID ITig. I, we jet ban the 
of the enide pnaoiple. The tool, it !b 
aadent for ita gaidanoe upon the «l"li of 
an ; bat the material ii mechanioall j 
nil rotated in a tnie eiiBls, M that, how- 
liar the flniihed prodoetion mav be 
Ut ; Tet, it a oroM aeotfon of It tw taken 
ill be found to be praotinll; 




S'S 



e may be 



be ; but up to within raoent 
type of nearly erery lathe " 




lugh of DOuiee in a far more finished 
st tbii day it in nae, not only by the 
', as the ezampleof thaordioaty n'atrh- 
le, or "toma, aa they aje technically 
before you will provo, but by the 
na of common wooden ohafn, and at 
d-bowla or basioa. These old latbsB, 
ig. 2, generslly known as pole lathes. 



:, withaspikt 

upon a bed formed of two paraUel 
lod, Booh bed being supported by aoit- 
[dj, while snotbai headatock, with a 
t, was movable about the bed, and 
^Bt any point by* w«dse, tosuitthe 
le matsrEal to be turned. Orsrhead, 

end to the beams of the oeiliDg, was a 
;y wooden pole or lath, and to the 
this lath a cord oi leathern thoug was 
hich, after being pMBed raice Or twioe 
laterisJ to tw operated on, was formed 
or the foot at italowerend,orinBmore 
ittem was attached to a tisauUe. U Is 
idered that the nameof lathe is derived 
oreihead spring pole or lath. ^liB 
t, of course, gaTB onb a redprooatlng 
m like the Indian la^, so that JuA 
the time of t)ie workman was lost ; and 
had to be ■Gghtl; rettscted at every 
e, instead of being kept continuously 

on the rest, aocoiacy of work was 
lis next step was to use a wheel some- 
, under Oie bed of the lathe, and rs- 
leans of a tnadle and dank by the 
letunes fixed at a little distanos and 
1 a winoh bj an assistant, or in the case 
les, by horse power. A bend or cord 
I round this wheel end the material, a 
rotary motion was obtained. 
LChine woi, of course, only capable of 

OS it was merel; aUe to turn work 
tted ot support at both e^ds, therefore, 
p was to substitute (or the plain flied 
a apindle or maadiel. working in two 
ith a polky udod it between Ihem to 
nand or ecid tram the drMng wheel, 
rotrudin^ end of this qiindle, ranushed 

'aiious ways wlthont tMoiting the sup- 
othsr centre, and in this apparatn* we 

5e of the ordinary light foot-lathe of 
nstiated by some cd the phot^iaph* 



t the 



I. if he be oJumsT, he finds to hisooat that Ids 

liQgen are at its uerDT. Let os now snpposs that 

we rigidly grip the toed in some suitable oontriraiMe, 

which shall tool and an, be able to slicto along the 

~ ut the laflie, snoh bed being first made par~ 



IjDL ime, uie neoit oeuig, tn 

.- ._. finished materiel, and what 

portdTioe, the capability of reprodudiig the same 
tonn any Dumber ot times ; both resnlla beinz in- 
dopcudcoit of any individual skill on the part oi 

An obviona advance upon thia arnngement is to 
flupi'ly a second sliding gnida for the tool at right 




i to the first motion or across the bed of the 

, sndwe then have the well known alide-reat. 

TIiQ merit of thia Invention Is senerally ascribed to 
_ Haodalay, and thougn nc«nt reaearahes 
have pethajis thrown some donbt upon bis being 
*ha actual mveutor, there can be no doubt that we 
iBvs ta thank him loi Us Introdoction. 

It tniy probably be asserted that in tl 

ion of the mechanical guidance ot the material 

,nrl o( the tool, we have tht " ' 

nacbine tool ot the 
jmiiiicated, a " " 
..ved from the 
DOW followed 

rewa which give motion to a tool in i 
were flnt— as they still are in small latbe- 

y hand ; but it was not lone; before the; 

werp automatloally ooimerted with Uie apindle <n 
"" '-.the, thus givmg us the ordinary modem slid- 
ud scnw aottnig lathe, probddy as nearly 



t^ 



. IS snranse that it is now required to dril 
We {>tac« our drill in a chnu on the end 
the lathe spmdle, and eiOer ttoiport the abject to 
1ia drilled against a plate on (he movable head- 
itock, Qr bolt it on the saddle of the slide-rest and 
feed it up to the drill ij one or <itlier of ttxta 
facau». such a prooess is satiatactory enough when 
'.be iv<irk to be drilled is Small ; but it is otoar that 
ihe si/3 ia limited for want of aujficlant height, and 
uid it is, moreover, ditBcnIt to adjust in position. 

N'on, imagine the lathe tamed apoa end, the 
biiadsliick being uroermost, with a plain horizontal 
' ibli) to sopport the won — capable of vertical 

lotiuii on the ^. Nn difiinltv wfll Ihan nut 

I ifljusting it in 



'ceive work of luge siie. ^ Hera we see 

r'^ricishuge it inU be easier to teed the drill 

1 to the work, than the wcvk up to the drill. 

:onvenience of belting fnnn Una shafting the 

pulley or rigger Ii tiken off Qie now vertical 



spindle, and ^aoed on a horizontal one, coupled bj 
iMvelled gearing to it. One development «E thu 
machine is the radial drilling maohiiks, with the 
drill-spindle at Oie end ot a radiaticig Km ; not to 
mention many othff varieties of loim wUeh havs 
emanated fnnn the simple vprigU drill. It ooold 
peAaM b« said that the UaokaSth's common np- 
right baneh drOl is the parent ot the modem 
machine drilL but it may with more jnatloe be 
traoed to fte lathe as*just snggssted. 

fiatuming to the eUde-rest lalhe : We wHI sup- 
pose that we have a small obj— * ■-'-•■ — 

want to form a Bti surface. .. . 
face plate, fix a tool in the alide- 



Fi^. ; 




aoroas the bed of the tsthe; and all being 
Older we Mt a practically level sorface ; u 
obvious onl; a smsU piece of work can be op 

We have hne the reciprocatiiig motion 

W OI ' 

^uia. which is all we 



__ ._ n the lathe 

n the opposite end thia time j 



B In the 



FCg.s^ 




head, in fact. This position is deariy modi 

more convenient tor mpporting the worit to be 
planed, as it now lies on a horizontal surtaee, and 
let OS replace the limited reciprocating str^a 
given by the rotation of the apiodla, by sabetituthig 
for the Uthe headstock a bed, with a oairiam or 
ddle on which to fix the wmIL capable of slldhig 
and fro upon it to tsij nqubed distaooe. We 
ttien haw onlimlted lengUi of stioke tat the woA, 
idinstabUitjfOrbeii^t br msantotthebedofth* 
athe and slide-rest carriage, aitd (Md ot the tool 
>v the ccoM sUde; and this, after maUngafew 
jbvions and onivenlent ■Ucntiuu In the arrwge- 

ear, is the modern tilaiiing machine. 
Now, take this pVt»t»i ff"n>.iAtT.. Qi the tool in 
the place baldre oocirpiM hj the work, and tha 
woA in the place of the tool, so that the tool has 
tha red p rotrtfag motlen, ukd fte work tte ikiw 
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cross-feed, and we have another kind of planing 
madune, commonly called a ahapinj^ machine, from 
its great adapta^bihty, with a few simple modifica- 
tions, to cut a yarietj of planes in yarious relatire 
positions to each other upon the same piece of work, 
or, in fact, to shape it. Such a tool, by furthei 
modification still, will cut slots or other compara- 
tively difilicalt operations, and is the well-lmown 
slotting machine. 

The modem mining machine, which is a tool of 
almost .inexhaustible capabilities, in its simplest 
form is merely the headstock of a lathe with a cir- 
cular cutter fixed upon the end or nose of the 
spindle, and the material held in a suitable manner 
in the slide-rest, and then by feeding the work 
under the cutter either a grooye can oe cut or a 
surface planed ; and if a rotary motion beimpaiied 
to the material as well as a longitudinal, spiral 
srooyes or cuts are the result. While on the sub- 
ject of milling machines, it'may be mentioned that 
some are mode in a form similar to that of a 
planinff machine, and by their means surfaces of a 
great kngth can be milled. One firm, makers of 
machine tools, uses such a milling machine for the 
planing or facing of the beds of lathes. The bed of 
a screwcutting lathe has six distinct surfaces 
which haye to be planed : the two flat tops, the 
undersides of the two V 's, and the two inside edges. 
The machine has six cutters working simultane- 
ously, and the lathe-bed is only passed once 
through to complete the operation. 

Valuable as a milling- machine is, it was not till 
a satisfactory method of sharpening the cutters 
was deyised that it came into any extended use. 
The old plan was to soften the cutter, sharpen the 
teeth witn a file, and reharden ; this always dis- 
torted the shape, to say nothing of the fact that 
it was almost impossible to file the teeth true in the 
first instance, and in consequence perhaps only a 
third of the teeth were actually domg work ; this 
caused them to become rapid^ blunt again, and 
the operation of softening, filmg, and hardening 
had to be repeated, to the |[reat detriment of the 
temper of the steel, whidti, m fact, was soon ren- 
dered yalueless. By the present system, after a 
cutter has been properly shaped it is hardened and 
tempered once for all, and neyer sees the fire 
agam. After hardening, it is sure to be warped 
somewhat ; it is therefore placed upon a mandrel 
in a special grinding machine, and each tooth 
passed in succession under a small emery wheel 
xeyolyinff at high speed; this not only sharpens 
each toou, but renders the wheel absolutely teue, 
so that all the cutting edges do an equal share of 
work, and haye each the same clearance angle. As 
soon as it becomes blunt it is only necessary to re- 
grind the teeth a^ain as before, and thisoperation can 
be repeated until the teeth are so worn away as to 
be no longer of any use. This ingenious littie 
apparatus is the inyention of Bfeasrs. Smith and 
Coyentry, of Manchester, and it is not too much 
to say that it has made all the difference between 
the milling-macbine as a deyer toy^ and 
18 one of the most valuable tools in an engmeer*s 
fhop. The milling machine, in its latest develop - 
ments, has usurped many of the functions of the 
planing, slotting, and snaping machine, and even 
of the lathe, more especially for work of a small 
character. For cop^^mg work, such as making any 
number of pieces of irregular form all absolutely to 
one pattern, such as parts of gun-locks, it ia spe- 
cially valuable. 

Reverting a^in to the lathe ; the old French 
lathes are very interesting, curious, and ingenious: 
in fact, the French until reccutiy were far ^eaa 
of us in this respect ; but of late years their prac- 
tice in lathe design has not kept pace with the 
times. Some of their lathes witii wnat are called 
traversing mandrels for cutting screws, made a 
hundred years ago or more, are beautiful specimens 
of workmanship, and there are not a few still in 
existence perfectly capable of turning out good 
work. There is, in the Museum of Arts and Manu- 
factures in Faris, an old lathe preserved, which 
practically anticipates the modem screwcutting 
lathe, though of course in a comparatively dnmsy 
manner. 

Let us now direct attention to the points of dif- 
ference between English and American lathes. One 
of the most prominent of these, is the form of the 
bed ; the English being made with two large flat 
surfaces to receive the wear of the slide -rest car- 
riage, the American only two, and in rare cases 
four, little half-round be»ads for the same purpose ; 
and as the greater portion of this wear takes place 
in one part of the bed only— viz., near the head- 
stook, the bed soon wears hollow in that place. 
Again, the English carriage is kept down by what 
are called " gibbs " screwed on it under the V -edges 
of the bed ; the American, even in lathes by their 
best makers, is usually kept down by weight only. 
The supposed origin of this form of bed in America 
is rather curious. The early lathes had wooden 
beds, which answered well enough till the slide- 
rest came into use ; then upon the top of the bed 
strine of half-round iron were screwed down and 
fileoi into truth : this gave^ when new, a fairly 
satisfactory bed for the carnage with the minimum 
of surface to be fitted, which, as it had all to bo done 



by hand, was a laborious and tedious operation. 
The simplest way to keep the carriage down was 
clearly to weight it, and this primitive form is 
reproauced in iron in their best lathes to the pre- 
sent day. They are consequently unable to take the 
heavy cuts customary in England ; and, indeed, to 
judge from the appearance of most of their slide- 
rest tools, they only look fit for scratching the 
work. We must not, however, decry the American 
lathe too much, for we have to thank them 
for a great part, if not tilie greater part, of 
the ingenious machine tools of the present 
day, the milling machine prominentiy amon^ the 
number, and the tools turned out dv their best 
makers are exquisite pieces of finished workman- 
ship, by which mere surface-finish to catch the 
notice of the ignorant is not meant, but accurate 
fitting of working parts. 

The usual way of making a lathe-bed is quite 
wron^ in prindple. A little consideration will snow 
that it is a girder subject to torsional strain, and 
the ordinary form, shown in Fig. 4, which consists 
of two I-sliaped joirts united at intervals by cross- 
pieces, and not joined at the bottom, as shown in 
the diagram, is httie adapted to resist such strain. 
Theproper form would be of a box section, as shown 
by Fi^. 0, and some are now made in this manner. 

While on this subject, it may be said that the 
designs of the top of the ordinary planing^madiine 
bed IS most unsatisfactory. It consists of two V- 
troughs, in which corresponding V-pieces on the 
underside of the carriage slide. The surfaces of 
these y s are usually quite inadequate in extent 
for the friction they have to endure, consequezitily 
the heavy pressure and wedge-action of the Y^ 
squeeze out the lubricant, and they soon de- 
twiorate in truth; broad fiat surfaces with Y- 
edgcsfor '* gibbs'* would be far more serviceable 
and accurate. 

Xo matter how admirably our machine tools 
may be designed and manufactured, thej are 
perfectly useless unless a certain insignifi- 
cant-looking part isproierly cared for — allusion, of 
course, be ng made to the actual tool or cutter. It 
must be of the best steel, properly hardened and 
tempered, and its cutting edges accuratdy formed 
to the correct angle, andj above ally sharp, if good 
work is to be turned out. 

The amount of ignorance and prejudice existing 
among workmen on the subject of the angles of 
cutting tools is surprising. The apprentice, after a 
long course of failure, succeeds in grinding his tool 
so that it will cut, but tcAy, he probably could not 
tell you. It is no uncommon thmg to see a slide- 
rest tool simply tearing or grabbing off the material 
by mere mam force. Not long since .the author 
saw, in .a shop, a latheman take his tool to the 
^nidstone to snarpen, and when he had replaced it 
m the rest, out of curiosi^ he examinea it ; the 
tool was at work on virrought iron, .and was per- 
fectly flat on the top with an obtuse angle. 
I need not comment on the wretched sur- 
face left on the material by such an instrument. 
Of course it removed somethinff, because it was 
made of hard sted, and the unfortunate mutflTyLi 
was only comparatively soft iron, and one of the 
two had to give wa^ ; but how it removed^ was 
quite another question. Fortunately this subject 
is now bcginmng to recdve ite due amount of 
attention in many machine shops, and it is found 
that when the tools are formed to the proper angles 
in the first instance, and are always ^und 
accurately to the same angles, not only is the 
character of the work greatiy improved in tiruth and 
finish, but the tools will take a heavier cut, and a 
coarser feed, with less expenditure of power. 

The correct angles for the cutting edges of tools 
for various materials are now perfectly well known : 
there is no need to make rule of thumo experimente 
to discover them. It is, however, quite impossible 
to grind a tool to a given angle with any approach 
to accuracy Ay futnd. 

The tool »m«^ be rigidly held in a slide-rest, which 
is capable of adjustment to the required angle by 
means of a division plate, and be tiaversed to and 
fro across the face of the grindstone or emery 
wheel by such slide-rest, water being supplied by 
an adjustable tube to the edge of the tool tne whole 
time, to preserve the temper. By grindrng the tool 
at sufiicientiy frequent intervals, a few passes across 
the stone are onl^ necessary each time, and by these 
means the tool is always kept in good condition 
and its angles accurate. 

While on the subject of tools, we may note that 
the ordinary forged slide-rest tool is rapidly being 
superseded by small cutters held in adiustable tool- 
holders. The familiar forged tool (shown in Fig. 
6) is of course known to us all. Now this is, in tiie 
first place, not an easy form to forge accurately ; it 
takes some time, and the frequent Jieatings neces- 
sary in tiie process tend to do anyfhmg but improve 
the quality of the steel of which it is composed. 
Agam, it is needless to remind you, that for effec- 
tive work, the point should be at the same height 
as the lathe centres. When tiie tool is sharpened 
the surface is lowered, and the point is then 
below the centres ; the resource is to^blockthe tool 
up with a strip of anything at hand, which may bo 
too thin or too thick. If the work in the lathe is of 



small diameter, it is most important to havtS 
point aocurately at the height ol the eentra:' 
lower it will tend todig into the work, andif hi^ 
there will be great friction c&uaed by tfaetb 
bdow the point rubbing against the wodc^aii 
will be impossible to mSk.e a dean and goodoL 
When, after sucoessive sharpeninga the tool n mm 
down halfway, it is of no further me. It at 
scarcdy be reforged, as the shank would bete 
short, to say nothmg of the further injury to fti 
quaUty of the sted, and it is probably cut « 
one Bide as valueless. When a toolhddflriii 
cutters is used, the holder takes the place dik 
shank of the forge tool, and is made once for aL 

The cutters are simply short pieces of stsd ctf 
off bars of suitable section, with their eiidBiKi> 
rately ground to the right an^le. They eta te O- 
justed to the correct height in the holder xa aaD> 
ment by means of a centre gange plaoed oofte 
slide-rest ; and as soon as they become ddl thif 
only require to be slightly ground <m th ariifc, 
and[ thi« grinding can be repeaited until tte wttei 
become too short to be held in the holder, ite 
they are thrown aside ; but the waste of BSknl 
in uiis case is most trivial as compsndwitlittB 
waste of throwieg away a forged tooL 

The tool-holders made by l^em. Smith ai 
CoventaT^ whose milling cutter giiudisg Bsckn 
was previoudy described, are of yeiye iMUa it^ 
sign, and diagrams of them 'will well illatntB tte 
subject. (See Figs. 7 and 8.S 

It will be seen that in tno holders, whoa m 
formed to recdve cutters made from lonadM, 
the cutters are only adjustable for height ; M ii 
the others, called swivel holders, the cntin aa. 
also be set at various angles, which is a vifcakk 
feature. Such tool holders and cutters are qdk 
as useful in the planing and shaping machine ■■ 
the lathe. The round cutters are chiefly nsedh 
roughing off ; and the swivel cutters, xnids d 
V-section of steel and of vaxions forms of cattil 
edge, for flnishing cute and for getting out ihn 
angles and comers. Such cutters, when nsdiH 
good steel, formed to a correct angle and kf 
uiaip, leave the surface of the work with a hp 
finish, which any subsequent baxfaaiic tieatiat 
with emery would only mar. 




ting angle of the tool must be about 80' or fSt. 
This is very erroneous. It is not contended tkc 
so acute an angle would answer aa may be esqilojil 
upon sted or iron ; but oast iron or brass ess h 
rtmioved in shavings with a comparaSiveb^scife 
edged tool— about 65 ' or 70^^ for instance— intkka 
laMur and with a better finish to the snrfMetbi 
could be obtained with obtuse angles. When a tot 
obtuse angled tool is used, one ox its sides wilibta 
perpendicular to the surface of the work, and It i 
difficult under such circumstances to avoad "dM^ 
tering '' wludi is fatal to a good finiah or fit 

Witn regard to drills, there is no qnestiaa about 
the immense superiority of twist drills ovse ttii 
ordinary flat drill. The flat drill is not a cn^E 
tool, it IS simply a scraper, and removes fhe ii s tfifi iy 
by sheer brute force. The twist drili, on ttia ooa- 
tniry, has a true cutting angle at ite edge. T«i^ 
drills are, however, worse than useless untesi ft9 
are ground mechanically ; it is impossible to pas 
tiiem accurately by hand, and it is better to ■>! 
well-nmde flat drill than a badly-ground twist U. 
This will be found to account for the latte riMJ 
being so popular as they should be. The cottim 
edges of a twist drill should be absolutely ol fti 
same length, and at the same angle to the n 
and the angles of clearance should heftsh^ 
equal. This can only be accomplished in a {R* 
perly designed mechanical ^rind^ no . uii* 
grinding can ever effect it, grinding lines and d 
such aids being littie better than useless. A tint 
drill with ite edges properly formed will maks akib 
through which tiiedriU itself will only jastpM 
and it will t^e a heavier feed than the flat del 
and at less expenditure of power. 

In oondusion, attention may be drawn to fti 
comparison between the little watchmako'sliAi 
now before you, and the gigantic lathes nfM* 
sented by some of the photographs on the wall, ■ 
affording an instance of the great variation insv 
of the same tool, the operations performed in ttA 
beiog practically of the some character. 



COLOUR IN ELECT&0-OILDII6 

IT is of the greatest importance to poses t 
Imowledge of the art of regulating tlM euvtf 
and general working of hot electro -gikUng hxfak* 
so as to mako the process useful in producing i^ 
only deposits of gold, but those of any doBi^ 
colour. As a general rule, it will be found bsit ^ 
obtain any excessive colour by additions to th 
bath, and not by atteippting to work it 19 tofli> 
by the current or temperature. Thus, to oUtf 
red or green gold of dedded colour it wiD I* 
necessary to make additions of acetate of eoffff 
and nitrate of silver. But if it is not l e quii td^ 
perpetufdly gild in this colour, or at least antfl d 
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tke Added motal is worked off, the Inth wOl ht.' 
■jxjat foe otdiuory ^ding. It is, thereforB, alwayp 

. 'Vinr, when eicessive colour ia lequiied, to eithi r 

make op a Mp>rate aolutioQ for that puticuLir 

Mlour, or to maia the main bath up ia thiLt 

Baimei if the work ii alvraji to be earned on. 

To make np a bftth foi red gilding, grind a litUi; 

I of the acetate of copper (cirstalliMd) to pawder. 
diBolTB In water, and add to the hath, with 
•ttrting, ereiT eTeniog aamachaa ouf be reqniied 
In a new baUi, where there will be no trauhlewHuo 
Mdiment to dittoib, the addition ma? be made at 
any tuna, and the quantihr augmented if the oolour 
la not lufficientl; deep. It miut not be forgotten 
I. p^ y|^( [J ^ eolouwd ■ ' " " 



J not 10 flne a* i 
je giTon to KOie 

, JO that the batterj- 

powei and laniperatnre mav be regulatea to aiaig' 
ui tha production of deep 001007, it beiDg importai-i 
that t(M manj foreign >a)»tancee be avo^d in 1 
good bath. 

To obtain green and white gilding the addition i 
ftKdutiosofthaerjitalliBedmtrateotiilvor. Thu 
I* added in the aame way ai the copper. A very 
Iittk (a few drops) win generally produce green 
gilding, and a litUe more white. 

To depoHit a gold of jink appearanc 
tiODblanme matter. Tb» mriaoe ii : 



irenMnt to use BomeOiii^ on which 
luiutwus Tapour hai len tendency to oondenae than 
upon cold braM. The brau, howerer, WM mibse- 
^uently kept hot by fixing the spirit lamp nearer to 
It than in Uie first experiments. 

The larger the proportioii of magneainm in rels- 
tion to the saod^e longer the flams andtheihortGr 



;, reaching U; 
ce. The Ion 



Tellow, and then thinlv red, and over tlJa is pi 
owsd an eioeedinely uiia coat of silver in a alTi 
lug eolution. Soch snifaoes are very lasting, a 
aonld be bnnkisbod. 

A gM>d cyanide gilding solntion should be al 
■nlHeteat strength to allow of its producing fnrai b 
pale and poor looking deposit to a deep asd nearl; 
nd rich gobl. For such purposes the solutian mav 
«ven contain as much as 11 ounce of gold pe'r 
Mlion, butovtr this it is not adTiuble to go,Ior 
the reason that the polar tiots are not rndS; ob- 
tainable. The poorer solutioni will produce fairlv 
yJia sing tints when the current ia atrong and tbit 

^t to hare a dingy appearance, instead of that 
inellaw and cluar surface which ia the chief aim oj 
the practiced 'gilder. 

A dead gUdmg will be produced bv the addition 
of a httls of the tulminato of gohl in solution to tfat' 
liath immcdialety before gilding, or dip the articles 



g^l 



FH0TOOB.AFH7 BY THE 
KAGNE8IUM LIGHT.' 

I OHE ezpetimeoti have been recently publishei 
m the use of battles of oxygen in which t 
fragtoenti r-' — — .—i-.^ 3» — j *- 1-1- 



Pprtraiti^theTnagnewum light. An objection iathi' 
the tionUe and COM of maklog the oxygm, uid thai 
nawii ban to be adopted to diffuse £e hght naar 
ita Mnrce. The objection to hnming the nbuid in 
air ii that the eipoeaie is longer, and the burnt ash 
hai a tendency to drop off and put out the light 
before the eelected length of metal is consumed. 

Seme fean ago I had occaaioa to use the mag- 
neaiuii] l&ht by night, and overcame the difflcultiee 
e adoptton of ono part of the principle of 



by the , .. ^ ^._ 

T^rkin's nugneaium lamp. The method 

aosexplained. On the top of a firm and solid tablt 
la ^aced a base- board lacporting a wooden upright 



-- - — - - aide of the aittar 

ovcs the shadows. The finest artistic effects df 
jht and shade on the conntenance of the sitter caji 
be obtained by this method whan the lamp is phwed 
in the proper podtian. 

The sitter need not be fatigued with focossini; 
operations. A candle placed where hia face mil 
some will do to focus upon. In fact, it is a capital 
method for the comfort of the sitter, who must not. 
look in the directioo of the coming Same, lest hia 
ayes ,be dazzled by ita magnificent flash, whicb, 
tioweter, lasts bat a second "~ '~" 



UTMPOOL ASTSOVOMICAL 
SOCISIT. 



ai. Isaac Roberta, F.B.A.S., gave a de- 
scription of his recent experience in photo- 
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EOTALlIETEOSOLOaiCAl SOCISTT 

THE osoal roonthy meeting of this society was 
heht on Wednesday evening, the SOth inat. 
The followingpapers were read : — 

CD "The Groat Storm of January 26th, 18*1," 
by William Harriott, F.R.aiat.8oc. This atonn 
waa remarkable for ilaviolenoe and large area,a^well 
for the uDprecedentedly low bart^utor readin j; 
. . its centre. The author has prepared iaobanr 
diartsfor each hour from noon on the 'J6tli to 3 a. 



1 olbdand 



falg nearly 
faaUudo 



)r eight feet long, conaequently reafih- 
• tjie ceiling of the room. At the top 



— Mcone was no larger than an egg-cnp, 

•^-^ ■'■ lower opening was about as large as a four- 
penny pece. A tin ipiiit lamp, with a horiaontal 
neck and flame, Is placed below, 10 that anything 
falling through the funnel must pass through the 
flame, yet Just miss touching the wick. The com- 
bnabble substiuioe was magneaium powder mixed 
with sand. One thimbleful of the powder, for in- 
etance, it miied with two of sand with a spoon or 
bit of wood on a sheet of paper ; then, the aitfer 
bcong m position and all bBiug ready, the mixture 
to ponied all at once into the fuonel. A long sheet 
Of flame of ouo or two seconds' duration is the 
reault. If the pictora prove over-exposed the pro- 
portion of sand haa to be increased in the next trial, 
"■■fijnagneaium powder oorreapondingly 
u once tie right proportions . 



taown, portrait aftor portrait can tie produced 

iposed with dead oertointf . So cap is 

k> the lens, jiiOTidad a candle only ia used 



properiy exposed with d 



for the normal illumination of the 

not placed so that an image of it can W^rown'by 
dubnsmto the camera. The looporllon of mag- 
iimliiiii powder r^ulatea the proper enosuie. At 
flnt there was a dllBeul^, and on* ^^Twith this 
HO)^ apporatos, and that wu that the ameona 
•■""nt mim the a -■ ■" — "- • — - 



--<-— — n the Same eondanaed 00 Oe lower ports 
(^ Oe knss contL and the powder stock to ^ — ■- 
of the wet funnel, sometime* blockinsitHidar 
log the flow 



ime* blocking it wd ariMt- 



>tW- H. Euaisoi, ia tlw Brilit* /nroa/ «mals- 



itly direction oveithe north of Ireland and aoron 
I middle of Scotluid. reaching Aberdeen i^nmt 
midnight. Its rato of progrea* was therefore about 
to miles an hour. A violuit gale was experienced 
Jl over the British Isles, the greatest hourly 
i-elocity of the wind being (JS miles at Valencia at 
ll a.m., 70 miles at Holyhead at2p.m.,ti3miUBat 
falmonth at 3 p jn., G9 roilea at Armagh, and 50 
mileB at Aberdeen at 5 p.m., 58 mOes at Greeowu^ 
from.'i to 7 p.m., and "6 mitol at Alnwick at mjd~ 
light. Thundmtorms occurred on the south- 
side of the depression, and tntvelled aeroae 
th of Ireland and Kngland at the rato of 
milea an hour. The lowest readings o[ On- 

ir (reduoed to sea-level) yet reported wert 

32in. at Kilire^[an at 8.30 p.m., and 27-332in. 

Ochtertyre, near Crieff, at 9.16 p.m. In th(' 

ithem part of Eesland directly after the mini- 

un had occurred there waa a verj- sudden rise ii 

the reading of the barameter, in some casea amount 

iugto 'U)«iu,in five minutes. From an oiiuninatioi 

''jF prevloua records it appeara that there haa neve. 

bafore been so low a barometer reading as 27~32in., 

] that this storm may be conoidared aa one of the 

loat lemorkahle that has occurred in the British 

Idands. 

2) "The Height of the Neutral Pine of Pressure 
(md Depth of Monsoon Currents iu India," byPiof. 
t:. D. Archibald, M.A., P.K.Met.Soo. 

(3) " The Suniiaes and Sunieta of November and 
lieoembcr, 1883. and January, 1884," by Hod. 
F. A. Rolls RoBseU, M.A., F.R.Met.Soo. The 
imthor gives a veiy interesting account of all the 
special features 01 the remarkable suaiiaea and 
Kunseta which have been observed from November 
^ihto Febmaij^iid. The following are stated to 

Irom cirrua:— 1. It 11 commonly much mora evenly 
Kiroad over the sfcv than cirros. 2. It is Tiaible , 
(oicept when very denae or in the neignbourbood of 
tlie >un) only about the tune of sunnse and sunset. 
I luring the day not the faintest trace obscures the 
dear a/ure, whereas drrua becomes more distinct 
uith more daylight. 3, When actually glowing 
uith blight colour its loses ita wavy appearance. 
1. It has no perceptible motion, unless perhaps 
it'iien watched through a Ions pniod. 5, It does 
jKit interfere with the clear definition of the moon 
'^i-briUioncy of the etara. S. It liea almoatwitoout 
I icsption in long streaks, stretching from botween 
...I uth- south -west and west -south -west to between ' 
Ti._rth-Qorth.eaat and eaat-north-eaat. 7, Ita 
radiant poinllies not on the horizon, but far below 
i(. 8. 11 both cirrus and sl^-boze be present, the 
hky-luue begina toahine witha red light soon after 
tlia ciiTuB lus ceased to glow above the weat eru 
horiaoD. When drnia is meeent, however, there 
is in general a reaction of affects. 9. The sky-haie 
' — '- -• the fibrous twists and angtUar 



1 , been undertaken m „ 

testing lenses and apparatua, than with the hope of 
immediate snocesa. The roethod he hod adopted 
was to fix two, and sometimes three, cameras on the 
declination axis of his lar^ telescope, and to take 
aimultaneons photographs of a atar-groap or 

nebula, oainf ■' '-' — — ■* -"-- ^--'i- 

exposure to 
advantage ol 
the qnahtiea 
Hehadnot : 

beat, and this w _, _ , 

Kinadenhle number of faint stars, indnd „ . 

otthsahadingof theneot Nebulam Orion, whioh' 
■raa taken by one of Boos's )in. rectilinear lenM*, 
whereas some of the photos taken by much la^ei 
lenaea were wanting in definitiDn. 

The Chairman said the reaulta obtained by Ur. 
Roberta were most valnable. The obaeivatory at 
Wsat Kiiby had Utolv been lumiihed with one of 
Grubb'a mognifioent atellar cameras, with 
oqnatorial moontingandclock motion. Itwoa now 
In working oitLer, and he hoped ahortly to gin a 
satisfactory aocount of ita peiToimaece. 

ApaperbyCapt.W. Noble, F.B.A.S., was read 
ureply to lu. Peal's "New Theory of Lunar Poima- 
:ion,^' (published on pa^ 190 of the EvaucB 
HEcaunc). He was cunons to learn how tha 
' ' large volumes of water oould emerge and flood Qt» 
iM-crust, level it, and bdng rapMted mdoallf 
raiastba level " without leaving the sublnnarian 

r>, previoosly occupied by the water, void. Had 
Peal attempted, even loughlv, to estimato tha 
stupendous sbam upon the lunar framework undar 
attchoc 



not obtain on tha 
Capt. 



in legolar pro g ression, it most be itraGfled at the 
uniform level. 10. It has always been visIUe 



,„. ETerjone wbohaaloSod 

li the moon through a telesoope, moat be *""i'nr 
■rith the U^t-nMn hoe «f ue Hare Serenitatk, 
indthesonewutblnn gnenof theH. Humoram. 
>ther districta also ediibitad a variety of colouro, so 
:hat the amomit of meteoria dust, necessan to pn- 
luce those affects, would have thrown the tsoent 
^IFortaofKrakatoa wholly into the shade. HoreoveTi 
t would be rvmeubered that the phototnelrio 
ietermination of the moon's light shows that hat 
:itface ia aeoMt black than white. Nor did lb. 
Peal seemtooonsidm the recent reaearches of Latd 
I loose, who had calculated Qiat the moou must at 
jmei be heated to eometking like MU° Fahr., a 

ondition. that oertainly f 

iUmalans. 
Ur. "W. H. Daviaa remarked 

Noble's argument, baaed on the < 

of the moon's light, seemed 'to have been antici- 
pated by the theory of meteoric dust. But it atruck 
turn that this was only getting out of one diffleolty 
into another, since, if the ann'a laya were not re- 
llected, they mnat lie absorbed ; and then what 
became of the snow ? .-^ 

Ur. W. H. Qaza, F.R.A.S., read a paper on 
" The Value of Weights and Means as applisd to 
given Periods of a Variable Star." He had been 
struck with the importance of having some reliable 
nod universal method of redudng any Dumber of 
^ivan periods of a variable star, not diifering too 
widely apart, and was led to mvestigato oertain 
furmuhn devised by two members of the Bods^. 
lie oune to the conclusion that some weight on^t 
I. . lie given to each observation, and gave a loimola 
!nr combining the weights and given periods 
I'igether. He uiought, however, that if the waighta 
u !!re not correctly given, a simple arithmetioal mean 
wu the beat method. 

Writing on the subject of the Taurid meteor 
:^|jower, Mr. H. Corder aaid it ims necassory to 
refer to this shower, aa it seems at firatsighttototB 
portof theTauridsystem ; but, after carduUy map- 
~iDg a large number of radiant pointa noted ^ 
unoua obaecvera, it seemed to be possible to distin- 
„iush certain a^regations of positions. Hi. 
i lanning give* aa a mean 44"^ +22°, but two showen 
"I 4m BO distinct that he would give them as 46* +27° 
and 40'>+21'. Bendes these, are a number of scot- 
I, red radiant* in Aries and Uusca. The Htuoidi 
ar* noteworthy as being very ofia 

wliich are lothet BnaU. 

Ur. A. Stanln; William 

head of Com«t Pons-Brooks with a power of 110, 
ind there was ajnarantly a eentnl point brighter 
than file rest. At times neariy the whole 01 tha 
head was sprinkled with br^hter points or condeif 
■ations, like a star olustat, but none oftheaewen 
so bright a* the central p^t. Tha oomet bore n 
powerof ISO well, and the biightnaa of tha pointi 



m from the Taorids, 
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18 brieflv this : A great deal has recently been said 
about tne connection between the late remarkable 
chromatic phenomena and the eruption of Krakatoa 
in Java on the 27th of last August, and I am yerj 
curious to know whether any authentic account is 
extant of a volcanic eruption of any sort at or 
about the date of Titian's death? I know, of 
course, that Vesuvius was quiescent between 1538 
and 1631, and that no noteworthy eruption of Etna 
occurred from the classical ages until 1669; but 
America was pretty well known at the end of 
the 16th century, naving been discovered some 
80 years previously ; and it is conceivably 
possible that such an occurrence as the 
eruption of one of the volcanoes of the Andes may 
have been reocnded by some voyager of the period, 
atwnming such a thing to have oocurred ; — a remark 
which would equally apply to any violent volcanic 
action in the XSastem Archipelago of Asia, and, in 
fact, to such action in any observable part of the 
navigable globe. Do then, any such records exist P 
Will anyone who can spare the time, and has 
access to early accounts of voyages and travels 
look this question up P Its solution might render 
a real service to science. It is useless to hope for 
the existence of any meteorological records, 
properly so called. Meteorology was even in a 
more inchoate and imperfect condition at the end 
of the 16th century than it is at the end of the 19th 
—although, perhaps, this isn't saying much. 

The mention of Belgium suggests to me to 
remark that M. Gh. Montigny, of Brussels, our 
first living authority on the subject of the scintilla- 
tion of the stars, has reoentiy made a most remark- 
able discoverv, of which more will certainly 
be heard. It is pretty well known that 
the twinkling of the stars is materially 
aggravatedby the presence of the Aurora Borealis ; 
but M. Montigny has shown, by the comparison of. 
a very large number of observations of the stars, 
with the magnetic records contained in the Bulletin 
of the Boyai Observatory at Brussels, that ab- 
normal scintillation eorresponds with absolute ac- 
curacy in point of time with great magnetic 
disturbances ; albeit no vestige of an aurora has 
been anywhere recorded ! MVMontigny's observa- 
tions were made with his singularly ingenious 
scintillometer, in which the telescopic image of the 
star is converted into a circle of light by reflection 
from a mpidly-rotatinff fflass disc ; just as an in- 
candescent stick whided rapidly round forms a 
seeming fiery drde. This question, however, is 
too important to be dealt with in such a fadiion as 
as this ; and I must hence content myself with the 
bare mention here of his latest advance in it. 

Tet another annual report (the thirty-eighth) of 
the Director of the Harvard College Observatocy 
has reached me through a friend, and once again I 
read Professor Pickering's account of the steady 
pursuit of the excellent and enduring work earned 
on by himself and his zealous assistants. F,olipsflf 
of Jupiter's satellites continue to be observed photo- 
metzicallv, and a very ingenious method of ooserv- 
ing occultations and transits of the satellites has 
been devised by the aid of a double image micro- 
meter. Thia enables the time of these phenomena 
to be determined within about nine seconds ; which 
is less than the probable error of observing an 
eclipse by the old method. Charts of stars are m the 
course of preparation for the establishment of stand- 
ards of stellar magnitudes. Tke meridian photo- 
meter continues in use, and its determinations of 
absolute stellar magmtudes seem to be the most 
trustworthy ever yet obtained. Variable stars have 
formed an especial subject of study, and excellent 
and instructive star maps have been obtained by 
photo^aphy. The parts of the report dealing with 
meridianal obeervations, the distribution of time, 
and the determination of the difference of longitude 
between Cambridge, U.S., and Montreal, demand 
no specitl notice, as they only lefer to work akin 
to that performed at other observatories. It is 
interesting, though, to note the names of no lees 
than six ladies as assisting in the reduction of the 
observations made with the Ghraat Equatoreal, the 
Meridian Cirde, and the Meridian Photometer. It 
would seem that the guarantee of an i>^nm^ f^l sub- 
scription of 5,000dols. for five yearsgiven in 1878 has 
now expired ; and an attempt is being made to 
raise 100,000dols. as a permanent fund, of which 
60,000dols. are abeady promised. In the nominal 
list of subscribers, by far the burger portion, both 



ladies and gentlemen, of those unio contributed in 




more ask, that we find these noble-minded Ameri 
cans offering such munificent donations for the ad- 
vancement of science P The answer is not far to 
seek. They know that every cent will be expended 
in the prosecution of well-defined sdentifio work of 
endurmg value, and that their liberal gifts will not 
be misused for the private pecuniary advantage of 
any mere advertising quacks, but devoted Molly 
and solely to the carrying out of legitimate 
astronomical labours. I will not believe so ill 
ol my own countzymen as to i™«gtnA that 
tbey would not be equaUy liberal if they had the 
lame guarantee that their money would be 



honestly expended. How comes it to pass, then, 
that in this great natiop a few wealthy men ;do not 
raise among them the annual sum necessazy to 
keep the *' Committee on Solar Physics" going P 
The reason is not far to seek. An appeal for such 
a puixxwe must be made to persons possessing 
more or less knowledge of astronomy : and astro- 
nomers know, to a man, that the whole thing is a 
mere quack imposture, originated and maintained 
for the personal benefit of an impudent advertiiing 
littte nng. Mr. Mundella (whose knowle^^e of 
astronomy is probablv about on a par with ti^t of 
the cab-horse who takes him dovm to the House), 
and the equaUy learned permanent Officials of tiie 
Treasurv may be *' worked" by the Brompton 
wire-pullers to rob the nation annually for weir 
benefit ; but merely as a matter of course, the latter 
could not— and they know they could not— raise tiie 
amount which they divide amonff them every year 
from any set of men poosessing the most rudimetary 
teehnicsl knowledge of the subject which they are 
suTCXMed to be investigating. 

Query 52998 (p. 626T is very nearly meaningless 
asitstands. "Graors^" has apparentty been reacting 
an account or deecnption of tnat inequality in the 
Moon's motion known technically as tlie Variation, 
in some book which explains it but hazily. Begarding 
the earth, for our present purpose, or the centre of 
the moon's motion, the action of the sun tends to 
retard her velocity from New Moon to First Quarter; 
to accelerate it from First Quarter to Full Moon, 
to retard it from Full Moon to Last Quarter, and to 
accelerate it from Last Quarter to New Moon agun. 
This, however, is vexy far from being the only in- 
eouality. There are several others, which notably 
aneot her place in the s^y. As for the assertion 
that "the moon's motion Is slower than the 
earth's :" this, as it stands, is mere nonsense untU 
it is stated at what pohit such respeetive motions 
are referred. The earth is travailing round the 
sun at a mean rate of some 18'5 miles per second ; 
an interval during which the moon only moves 
some 0*64 miles in her path round the earth. Turn- 
ing to " George's " strmg- of questions (unanswer- 
able here) about the Tides, if he wiU reflect that 
the earth toms 27*32 times on her axis faster thui 
the moon soes round her, any body following tiie 
moon musTseem to travel from East to West. The 
number of minutes the moon comes later daily to 
the meridian do not represent the number of dognes 
of a ^peat circle moved over by the moon in her 
orbit m the interim ; because such motion is oblique 
to the equator, on which time is measured. The 
path of the moon relative to the sun is shown in a 
diagram of my own on p. 307 of Vol. XVIII. 
Your correspondent had much better ^t, and 
carefully read. Proctor's "Moon," published by 
Longmans ; wnich you reviewed on p. 616 of Vol. 
XXYII. The Lunar Theory is one of the most 
difficult subjects to present in a popular f ozm, 
with which I am acquainted. 

In common with every {;eologist in England, I 
am most anxiously awaiting the pubUcation of 
Professor Hull's results of his survey of Palestine, 
to which reference is made in your "Scientific 
News," on p. 633. To say nothing of his other 
discoveries, the mere estabushment of the fact that 
at the date of the Exodus, the Bed Sea and the 
Mediterranean were continuous, must introduce 
most remarkable changes in the current inter- 
pretations of the Jewish tradition. So startling an 
alteration in the physical geography of a well 
known region, withm historic times, tends forcibly 
to show the fallacy of those arguments as to tiie 
distribution of the human race. &c., founded on 
the (supposed) immutability of tne superficial con- 
figuiationof the earth since man first appeared 
upon it. 

The method of measuring the power of a tele- 
scope devised and explained by Mr. Holmes (in 
letter 22362, p. 634) is reaUy only a modification of 
that invented by Mr. Scbaberle, which is described 
on p. 146 of your XXXVUth volume. I can only 
hope that Mr. Holmes's mode of proceeding may 
prove more praetieally accurate than I personally 
found that of tlie American astrOtiomer to be. 

Very many thanks to " W. H. W." (letter 22364, 
p. 635) for his information as to the status of the 
so-called " International Institute for Preserving 
and Perfecting Weights and Measures." Ireaa 
the paragraph (quoted verbatim in letter 23331, p. 
614) on which my query was founded, in one of 
the morning papers ; and it will be seen by refer- 
ence to it, uiat it contains no indication whatever 
that the " Institute " is a mere association of astro- 
logical fanatics. Had I had the slightest suspicion 
that this was the case. I should certainly not have 
intruded on your valuable space by any reference 
to their vagaries. However, I think somehow that 
the British yard and inch will hold their own as 
metrical units without either the aid of the " buried 
cubit," or of modem perversions of the utterances 
of the Prophet Zechanah. 

▲ Fellow of tlie Boy al Astronomical Society. 



SATTTBS'S BlVa. 

[22396.]— Will any of our astronomical readers 
kindly mention if they have noted anything 



unusual or unsymmetrical in the appearance of 
ring C, where it is projected on the oall, during 
the p res e nt season P 
Hardwick Vicarage, Feb. 22. T. W. Webb. 

OCOTJLTATION OF VENUS IN THE 
DATTIXB, FEBBITABT 29, 1884. 

[22397.] — I AK somewhat surprised that none 
of your astronomical correspondents have directed 
the attention of your readers to this phenomenon, 
which to an observer with a very ordinary ;feele- 
scope must be plainly visible. 

The accompanying computations have been made 
in haste : but I think they are correct : — 

h. m. 

Beginning Feb. 29 3 6 

Ending , 4 9 

Angle from vertex at beginning 45° toward east. 
„ „ ,, ending .. 116** „ west. 
Least distence of centres 8*4' 

The above calculation furnishes a good example 
of the partially- ^pUc process, of which I gave a 
succinct account m a recent number of theEsrouSR 
Mbchanic. For such as desire to solve the 
problem after this fashion I give the accom- 
panying elements : — 

Lat. 63^ 3s. N. Long. 8m. 41s. W. 

Planers Hour Angle o' 36* 22 W 

Value of 10 divisions of latitude 

— paraUax scale 282 

Moon below axis of projection of parallel . . 16*26' 

Beduced Horary motion in B. A 32*76' 

„ „ n Dec 9-4' 

Sum of semi-diameters • 16*4' 

Jamea Pearaon, M.A., F.B.A.8. 
Fleetwood Vicarage, Feb. 22. 

JITPITEB, SATITBN, ito. 

[22398.1— On the night of Feb. 8th I watched 
the occuloition of 68 G^minorum by the moon, and 
noticed that the star appeared to lose much of its 
lustre about five minutes before it disappeared. 
Also at the moment of disappearance there seemed 
to be a little splash of the rays of light around it. 




or other cases. On January 8th f had a good view 
of Jupiter, the shadows of the first and third 
satdlites being on the disc at once, about 10.30 
p.m. ; also the r^ spot being central at the time, 
and easily visible with b\ Cklver mirror, power 
112. The two unequaUy-sized Jet black shadows 
of the satellites, the ruddiness and width of the 
equatorial belt, and at times the faint colour of the 
red spot, with other details, forming a sight not 
easily forgotten. During a splendid display of the 

Slanet on Feb. 24th, about six o'clock p.m., 
eflnition beinng nearly fMufect, and muoh aetail 
seen with surprising distinctness, the next dark 
belt north of the great one was seen to be divided 
by a narrow brig|ht aone, and an ill-definod black 
spot was noticra on the northern edge of the 
equatorial great belt, this latter, by the way, bemg 
a good cuiBtance from the planet's equate 
apnarentiy. When the red spot first appeared the 
hghter shading to the south seemed repelled \iw it ; 
but lately the stronger great ball north has been 
ailteted in the same way. On this evening I ^w 
Venus for the first time through the reflector, and, 
certainly, the whiteness of uie image and tntal 
absence of colour, and the great distinctness, were 
very pleasing aft^ being used to a refractor. 

Turning to Saturn, I saw there were two belts on 
the globe, the northern one being widest and 
shortest. Concerning this planet, wiU the rings be 
more open next year? as, alter looking at a sketch 
by "P.B.A.S." in "B. M." for 1870, I 
despair oi i seeing Gassini's division so open 
near the poles of the planet as those depicted, 
unless it will be so. Bespectine the reflector, 
I flnd that the out-of-focus oiscs seen with 
H- eyepiece are of different colours round the edges, 
the one away from the focus being bluish, and the 
one inside the focus orange. I put this down to the 
chromatic aberrations of the eyepiece, and suggest 
that it may be a means of testing any ocular for 
colour. Would **F.B.A.S." or others kindly 
answer the following:— Should a mirror or o.g., 
perfectiy corrected for figure, show the disturbances 
of the atmosphere, smoke, &c., more on the inside of 
the focus than the outside ? I ask this because, on 
testing my mirror on good nishts, the ring systems 
each side the focus are alike ; but the moment 
smoke, heated air, or bad atmosphere comes on, the 
rings inside appear to suffer most, the central spot 
swaying from nde to side, and tne rings keeping 
anything but circular or distinct. 

On a good night late^ I saw Epsilon Arietis 
beautifully divi£d, and could see the division 
nicely wuh 4in. stop. Afterwards tried Zeta 
Cancri. and at times could certainly ste them 
dividea, the smaller q^mponent being to the right 
lite two «nA.n discs ox Si^ma 2 Cancri beinf 
very nicely seen as weU. With 3^ Wray o.g.^ I 
never could see the small star following the King 
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»l"^ ;i L^ra, Vu: ,:t N.\. 17. ^n". I aw it 
c-i.:v <^^> 'n •.:.;■. :h: Tt^.t^tsV. x^d als."» the 
iNf V»ui*>..-..A vAiT . : Vy*:'.. :. l.yr.v wiy sr.uoh o&jirT 
tr.»a w.tii . ,* . «: . I -';. .r. :■:■." s •.htr hAx\d. die bluo 
■" ■• »"t Kayyjfc '■.-;r.*.;:.. 1 ».i ■..:.'»• *oe so well. T:u» 
scK'SM \ ,r.. .:y. 1 ..: 1 'j:j...k :: :* .'wiap to lik-J o."«Iour 
».f 13^2* • w\:.-'.-. r.:.-i.« :: '.isf visible : thouirh 

w^hy :: ji:::-.'.i >e r^.rt- Aii^lc^-: with n»?re lijtbx iii 
tbe Df^.^"::.'-! :!-&:: w.:h tM» i;£ht .f the ivirActon 1 
ca^a.^: s*v. 1 :::»v «av. ::: \\ -^cluiiv*!!, th*: *:ar 







F. T. 



ASC£STAIXISiG THE XOON'S AGE ON 
aXT DAT OF Ajnr 3C0XTH. 

,-10." ] — VcVi ccTTWfp.-'ideat, Maj^r Trass - 
wsfctiwr. rtii:"^.lj u:. i. f a sohx'ibcr who. when he 
.-xzac: si^e jj* ^,.:a in Ar.;\r.Ht:.: jTv^ the Ovirect 
*i*wfr. »-:r,-l-«ii^ :ha; tiers? ::;u*t be *ocje eircr in 
tler^i ■;rvh::i: ;: i< jT-v-.r-ei. -V» yea have 
iswrtec 'jLji *-=i:u;;r.:i jV^vuc^n. will you kindly 
t afc V-5 r.vc; t.-^^r lie .\rt^iN:: s^ ".utivii : 

%i-e*«.i-— Vv"!!: -J. zz.t =:a:u** are v:n Jin. i. 

Hire .'liuarr i* to be likf:: u the 1 jtb jn^nih 
M lie yeir rr€-.^!\LL^. rtvkr'-esifr.^si March. Also. 
'.^. . c.T-.i.i.'!: ^y :.. jT.rrt remaistier J, a*-i ihis, 
s.:lrrC;-Ai :t ".1. ^.Te* 2^. 

I^ tiiri jAit w : ie »=>rirr 

T*»e ' • — •- 4 

T^* L ;!=:.:« . : :u : r.tl* :r."z: Mj^rci: . . 1 ". 

SiiiCTfcCt ti:= wNestury I? 

. -i.rg.-jc::--.;: nz^jlf-i :; .. Hen ,>e. the =::;:: 
Vitf :: .Lz lay* :li 

F.> — .-t' err:: >y tli< r=.eth:o niy a=i::ii:t t>j 
:stf lay .,i t*: iiy> at n:rft . arjrzii: tr;ci the li?t 
ti^t ti\ =;.■-- . : 'J^-i ."Al^i-lir i* :l. t the a^rrial n??ii 
:i thf i.:iTrij5. L. iii* taw . : : z TX*=,jle. there is an 
trr.T :i i laT, 



eaiSl>I2«{y EXEPIBCS ZJSSrSES— 



A.M.S. who have not vet sent in their answezt to 
'do »o with at little delay as possible, and to say 
thuc if in any case ths questions have been lost or 
niiftlaid. I shall be happy to send another copy on 
bearing to that eiTect. 

1 should like, whilst I have my pen in hand, 
to make an observation on the paper in your 
issue of FebniaiT loth, entitled an " Unlimited 
Liability Lathe.*** The writer has, no doubt, tried 
the plan he suggests for turning large work, such 
as a table top. I hare not ; but, seeing that the 
^.>uge would have to be held sJmost at arm's length 
for a gxvat part of its traverse, and that the surface 
to be lumed would be twice its usual height from 
the lathe bed. I should imagine it to be a work of 
extreme difficulty, if not impossibility, to produce 
a smooth and level lurtece, plank way of the wood, 
in such a nosition. To work a moulding on the 
edge would, of course, present less difficulty : but 
even for that I should prefer the alternative method 
of allowing the work to overhang the lathe -bed, 
which, in the case of a traversing mandrel espedaUy. 
would not be difficult to arrange. 

If an amateur is content to limit the si2e of his 
work, so that its aemi -diameter shall not.exoeed 
the height of centre of his lathe by much more than 
thrw inches, he will find no better plan than the 
employment of lifting blocks, which may be of wood, 
to raise his lathe-head. My own, which are of cast 
iron, planed up true on all sides, measure S«in. by 
Jin. bv Uin., and with them I can raise the'centze 
of a oin. lathe to 6t or Sin., according as ther lie 
ou their edges or dat on the bearers, thus enabling 
me to turn up to nearly 16in. in diameter. I use 
with them a larger and hisher tee -rest, and an 
extra Lc^ holdiugr-down bolt: the former 1 had 
made, ana for the Utter I remember using a piece 
of iron rod on which I cut the neoessarv screws 
with a chasing tool that fitted the thread of the 
ori^Rnal bolt.~ That was. howewr. some twenty 
odd ye.in ago. in what 3Ir. Bumaby would call the 
"pi«-aJ^uot period.'* when, sad to say. we never 
tror.blei «.>ur heads about the precise pitch of the 
screws used f c-r such purposes^ and ret did some 
tolerable work '. A pair of iron blocks, such as I 
hare iessibed. arv useful for a variety of purposes 
becdes that named above ; they serve as weights : 
laid on a piece of glass paper spread upon the 
Iwnch. I use them as Kctangmar guides for rubbing 
icwn the edges of small cabinetwork : and heated, 
tley act as cauls for vEneering small flat woric. 1 
fancy the amateur who follows Mr. Lukin's design, 
aniputs his tzay on the tcp of a pedestal Urn. 
hixhl will find that he has produced a very uncouth 
J piece of fumitzre. I have a " dnriib waiter." such 
\ A* V* Lnt^n^u to cT-MiTnbe. made of some kind of 



projects 9in., so that you are not obliged to stand 
oack much further than usual. O. J. L. 






^1--. ' —*:'!£ .-L^r^z w-l- ii-l t!Li: tbe Ifr.* wH 

art «•:=« ut Ri:r..-^i: :: r^T.lTf* :r tz.* lathe : -jie 

au** ft ■. ^_. -** * *^ *^ ■■ **^ ^i.^* »>- ■*£ ^* «^« ^w 

_ %, " ■ • « ^^^ ■ - . ■ » , P 

r:-:-t:;- js tb* "-stlf iltcrniselj. I: -^ jkn iiTjiiaj* 
tj-lhe .-peratTT. iri..-*f exTwr.^cre a Lnitei. to iavt 

of tie t :•. '. . A :. v.*L4h : r : f >£*5 : -.lali: y seialr". r - wix . 

: -J.:- -ty . f r. J^f his ^««a" ziixtvi 
"ll :•? iz'-zz.! r:%c. liis si-.-j^i :* 

srxi -;.vi--ji ntt;iZ ;i»:i: i-i r-rs^i ckTftjl'y :: 

tbe -i.i!c*. Wiilri r:--jr; :r T-fv ruwiir Izi 

wat.t *^:^... :«» =*?-- :: z*. _ti "bt-.ii. 
Mr Csrl;.!::.'* '; 4:..u» ai::Lli ■"»'" " .:.. iiics. 

Tie e-fjT-i*: :i i.i.::'»: .x—j'-.te. -.z.i ;i r-:irsc tie 
iiK is rsjrs ".._*':;#. li^r. j Tfry lirLe r.«k 
Fowir is wazti:-- triair." - -c.; jli siv az.T rjws- 
w:z's.i Y be:-: ^ujlIil :■. »i: ,* _>:■! ~ . _* :ii.'i^rl*kr 
tie ;;; r-.a>rr.*:.T. 

---. — ^ .- . ....^ . ■, _ _._ _. ,,«^_....^ 
»:=?* .-■» .-.s - r^:=.a:>e r^j^ ::: l -^, ^t :: 
iialj-.f '.iij^f* - .^r : ^. *1::I1 zk :: r:*:*; :i^_rf 

>"-""•■ ^--'-f -" *~ ;-^""' ^-^*"- ^■■~-- i-*^e^^- -£^XY* 

T«*r_:-. -:. - .6 • ^ :k^ JL :-. i-riv.:: z Ti* 

icrf£>: :: :•- n-*: :'r rr::?-. i t^- .-: :z.utj.:*. itzt ct 

I f ■.:^r:f y ■_ :c .:_?:-. i . : : : r. -sr. ^ li* . : rr--. : :r*. 

*: •^- ::.-. 'ix:* r-iT :.; .r.«>sl Lrije* n tir 
\._ .■ .«... 



as he Lnte3.is to a: 
ware, iu which the underside of the I^in. plateau 
■ IS only raised 3in. fram ^e table. It answers its 
purpL^K azu lo^ks well. T. W 

1-t. Berkeley -square. Feb. lich. I>>4. 



'^4- 2.[— Thz scpfoseii di£.culty d>es a^^ exist. 
• I oiaz. a^i' hare turxuEO with ease a I .'in. disc, ou mr 



I :>wn . in lathe m a vertical paction by reversing the 

. headi<c<k. r^zcing up a high rest boa. the fixr. 

and. of coiLTsel running the lathe backwards ^or 

v:u -rZl u&scxvw the^chuck;. I have used the 

, iassest fK«d but oce. and it quite su£ces : and 

: viih the next .^r the very si JW«s:'s|Hec I couli tarn 

' >i:i. w-.thoot dificulty. But ycu want for this 

jczierne ^? tread for vra. as ycu sh:-ald be on the 

wr.'sij siie :i the lathe, though I have managed it 

s-:!^ i : dr away with tisis awkwardness I pro- 

pMtic the h:ri£M:tal arrangement. If I drew the 

c-:ri wr:=^. :rthe ch^:k was put en eo>entricaIiT. 

I Li zi^z^ 'ji'eai :t. The ^leral noticA was^ I 

I'-'S. :uise clear. A big Lsc acts rurtly as^ its 



^224i.»3.1— Xo wonder W. A. Barber utters a mild 
protest against the utteriy unpractical sog^^est^ 
containea in the article he alludes to. It u cha- 
ractoriftic of the author, and highlv instructive to 
be taught the value of the ready - 'i e«/' which the 
confidmg inquirer receives, before he is started on 
the best road to ** H;w ;;of i- *> if." 

The points •• W. A B." refers to are ^qpite be- 
neath tne notice of a "practical mind*'! I do 
rather think it would take a oin. head to turn % 
2ft. table-top prettv evenly in every single part. 
First, we have the" band on the largest speed of 
driving-wheel to smallest on mandrel. Those wb-j 
have ever turned a lOin- to 12in. bread platter can 
form some idea as to the ease of doing it even on & 
oin. lathe wi^ the speed bv no nxeans at tbe 
highest. What will it be on a Jin., at edge of a 2ft 
cirele ! 

Xext, we have the mandrel -head, whose frame u 
specially deigned to give the greatest staljtiity 
when isd* is horizontaL cocked up on its end. 
held by a single bolt— in what must be a rerr ihaky 
maimer, even supposing there is the special bzi^c 
fitted to it. On top of this card castle we have 03z 
work fixed— prohably at a height of 9iik. to I2ia. 
from the bed— and we ask the afiicted lathe to d:» 
its work to our satisfaction. 

It must too. be remembered, to make iniacGiitT 
doubly insecure, the tool is to be suraorted qsl a 
rest which must rise m:re than the IOul. or IJin. 
above bed. and yet has only a Ifxn. or 2in. •xket 
tc steady it. ' 

If there are none of these self-evident def eca in 
the plan, the need for guide-polk-vs. and du 
amount of extra power absorbed in leading a band 
as ^own, would Ve enough t> condemn is for suc^ 
a purpose. 

And what is all this ** mu:h ado abj^wx nothing '* 
when you get beyoud desire to prodace Kunfthm g 
novel: i '.'»■: '^ The '■'^k ywrfifo 

could be done in the old-fashi-3ned way by nuaxog 
the head, and zigcing up a very air^ti^ xeR. the 
bask of a kitchen 'chair has msre &aa o&ae semd 
such a purpose, aui done its irork weL. whi^h is 
more than could be said :f this trcchhaKsne. and I 
imagine, o:>mpletcIy unsansiact; 







BTI,ITY LAX 



■^•- * *. . ' — Y ; Ti ? : m ?r«: -if - :. • ■ H .' M " 
_Vr:er -. ■■ ■ rruiiiss z-lsz --. ia» i?Ari urtLmj 
lately .: :o.- ir: jrtje :: lir jztuitt UL..".ertakei rv 
tie A:=j.:eu?' Mv.lvi:.-: Srori-T'- rrr^rre-re t. 



. t<c is g:cr. f:r so=e utsn^ to be =::aie. but as 
iOv'u af ;: returus I sijul use iz as s^atieti. If a iisc 
Ml. be iur.i^i of tie ^e nauiec. wiez. r-.y.-.rj: lu 

i a vcr;v:ykl ^Lll^. it will i: jus: as well, tie : trier 
war. Mv rvwieel hu three sr^e-is xi the nn. aui 
:se i:z *ci* s-:w*r =i:u.:u. It a n:t specis-y 
beavy. Vut tszls well :u a *r:i. vTii^ary :iu. w:rk 

112 a 

7»^e :i ■^^a^i iu tir latie with xi^trs saw:i ;f 
; unless It 15 a «^*'' iieoe . i^itieu t: irirx a a^arr 
» larcux t->:: ara;n5t ita fi». ;ui: w.tiai lie .ar^«j; 

:•^«i£iJ• riroie." The russie f:uii part tiei.,:;-:^* 



'224>4.'— THsbee-feeier msntijiied by J. Pecy 
letter -^71. it a good x£ f;r '-r-; feeditf. but 
not near so ^ood as a >:::.'. fetederr if we£ azxazged 
and manager. I have uMd bcth vvzy exseBsvely. 
aiii much vrefer tie b:-nle ^L-.:^ « r-arfcCiri per- 
f :>rated cap wx*o bl:<k. with sli: is.' for reg-'isgrr 
the quautity tc be lakesi. with w'r--h I hai* dg 
dif'julty ic'either /. . v --* t-^* "^*^ ^'"■" ^ 
eight to* ten irles fc'r - -p^ feecisf. 

I will now ^Ivemy cb;5C2j:c tc~ti.-e fecde? as- 
t:oned.wiici ^ ku: wn si tie/f .■••:.-■- i--. "Wbataew 
itworkswellfrr a ti2«: but tau * > rv^ aauasi tLe aat: 
to :.--.': or * r ". when it ratc^MS eLihcsr sfaaaC ^ 
hole .-r zilea, aui fti2ks esthc :ip ja cos &ie. x 

' goes .-r '. ir.ftftv: :f < * :'- '± >a:. i^ruif^ ii fe^"kar 
and iz the lees are iu at the tizs ii«r~^A irc-wasL 

to ease ii. tie bee< g«t u^ier t:.e = :«i. asa jig aercec 

the same. 

Miieve t' . Perrr auu ■_-.». ii. are zja nazy 

b«-io:k#,"* *rut wiei rj.7tiux ii«i _r-i - -a. ■-• 
:i'.' ; 'z 'i. aui tius ia;il aii lav t2e il.a3&e s&t: 



11 a .lisc ■ tr:* wrr-ur *^:-:uJar^. 
:r.u.r.j: lu I 1 was gladtc see it. Aibm's le"X«r a=ti wKhf 




:- a* a r-nj 



■ * •■-. 



:s a. :u^e 



: "^-f"' iitersst 
-"uly ■^e«•i•:.:x I uw is '•il.-.ifru. 5 

«.::u; 1 £a;uc<i exj«Lr:-:UJt 12- . ur~_ rr'ajoje- 

I si.-u-i ii-re rfferrsc ■ .- ." rr v ••■•^ a&iv 
;:c wiat ie saii *>: ut -jsici. ai. i ;e<.-;asw I i.a*» :As. 
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pp."jc*.i t: 1-J r^ -Li: :^'^i "Wl: *tcm ti^ 
way ■ T." til* .■-«'U:i. * l— >:rrT t; :*■:■.> r'n: 
tie'w:tuesjies:i-:.'.-.:.T 4 :.:^. -.if -,..-. -* -^ -'iul: — 

M^ifl • .7 . « >!» '. • .~_ _ fc-. ..•,«« i ^L . 

h*^r f-r^.r tu: iT". i:UM :■:.?: :\:z: :. -v-irrii.: '-. 
»i?vu.<;.-c ." i.-r^ r-u w.- :.ll.w r.:? :. l*ie :Lj 



t:-rri:.v «zi:.:ti, i la i:«e« asrav witz lie 'ar :: 
I '—-5 — ^ -?wu TT:;«-:i::irf. Tie rutcr i*r: .ert 
i - £:iy ^c=.; lu f :r i»*ti:re brarisw Vii^i I 

...... - • = 

I an i.: at i_ f:£rr :ia: I siallu:t iaT* a «:e:-il 
*i:r: r-r-.^f: —lie :^ suiii :u eui. win. u:sc 

fi ^i *.i-::: iii irz»* t: :i»u!ic :* takt zz.4 Iait 
l-iilrrs. ijj* "B-.-iii .3.ir:Ti ziatterj. ii.i. «i~r 
r:n " '^. r tz.z 1 ■— ',.- *»'i. ^ li it u ti? tt,' ' t .= ."i 
i 1 r.r:i"il litie t:-z '.ir^ ijc* -"-ii.-i 1 srer-a-lT 
^--iri :; «-r?f"K »"*:*rr!"r thit az. IS— ii?: :ulv 



scaieu 'Ji ti.e=i. 






^"'■iil.'* b'tscsa are «;c r^i^ 
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bave plenty of leoetli so as to move burs about for 
cleaomg flDoibaanf, fee. 

I hive Urea with double walls all rannd, and 
double and movabls wedged floDrboards, m nsn: 
but thinli the otheiB quite u Eood : thej us all my 
own make. I tliiiik the South al Inland a good 
phicB (or bees, and hope " G. J. H." will snooead 
well this year ; bat much depends on the Beoaon u 
well as the Infi, for if we do not gethoD^-pio- 
duoing weather no kind of hives wifi do well. 

I have never tried the LignrUnH ; there seems 
tobesQch a dillr.>rence of opinion amongst bee- 
maaten as to their value, and only being a poor 
man I do not keep bees tor pleasure only, but for 
profit. A friend of mitio near here bought and 
introduced a queen, but did not sooceed well with 
them ; but 1 cannot say, having had nothing bat 
the British Blacks. I hare often raised queens, iu- 



_nited, divided, driven, rescued and built up con- 
demned bees into good, useful stocks, itnd many 
Other operations connected with modem bee- 
keeping, and, oiound here am called the beeman. 
J. I. S. 

BBB- KBBPnta-FEBDBBS. 

[22405.]— The feeder mentioned by Mr. Parry Ii, 
1 believe, very good for feeding up for winter, at 
least one on the same principle ; ijut aquira and 
larger is firat-nite for the purpose, aa I havo found 
by eiperieoee ; but I do uot kuow if it will auswsr 
well (or stiraulatiTo tooding. If Mr. Perry means 
by " the bottle plan of feeding^"— turning a bottle 
of lyiup upside-down on a piece of tin. and then 
slipniBg it on to a pieco of perforated zinc over the 
'-■''■-'- •'^'-■' - ■■ tittle as he ' 



there is auother plan of bottle-feedet which, I 

think hyfarthebsatfora ' 

will describG bow bi make 



r atimulative feeding, and I 



battle (I use maimalade battles) : make 
like the cover of a caaisttir, to fit it closely ; mark 
> drcle round the cover a little way inside tho nock 
ol the botlhi; make a number of holes, say, 10 to 
12 at equal distances on half the circnmferenco of 
this circle. Qet two square pieces of thin wood, 
saT, gin. thick, and make a round hole in them 
inb which the cover of tho bottle will fit. lo as to 
turn round easily ; get a piece of tin a littie larger 
than thecover of the bottle, mark a circle on it of 
exactly the same radiua as that marked on the 
cover ; make tho same number of holes on half the 
circomferGDce at equal diitaoces, which will be at 
exactly the same distances as those in the covec ; 
put this piece of tiu between the two pieces of wood, 
and tack them firmly together, taking core that the 
circle on tho tin is esactly concentric with the holes 
in the timber. Now, on putting tho neck of the 
bottle with the cover on it into tho hole in the 
timber, yon can in the flrat instance place it so that 
no hole in the cover will be opposite to one in the 
stage; you can now turn it round a little a 



bring one hole of each together, turn a little further 
and von will have two holea open, and so on till 
you have any number you like. Kow, by making 
radial marks on the timber of the stage exactly op- 
posite the holes in the tin and numbering them, 
and by Biine a Uttlo pointer or index opposite tho 
^rst hole in ue cover, you cm manage so as to see at 
a glance how many holea are open, and tncroa*) or 
4in.inUl. the number as you think fit. The hole in 
the underneath piece of wood may be a little larger 
than that in the upper one, which fits the c^ver of 
the bottle, and the holes in the tin in the stage ma; 
be larger than those in the cover of the bottle. 

I have deecribeda rough home-made article, jnst 
as it was made by my son ; but I cannot concoiTe 
anything more efficient for the purpose of atimola- 
tive feeding t or more easily managed. If Mr. 
Perry cannot make it himself, Ihoro la a feeder on 
the same plan known ae " Green's Feeder," and 
also '■ Neighbour'a Stimulating Feeder," sold by 
dealcra in suoh things. I have used both kinds of 
feeders, and shall continue to use both. I would 
not think of nsing the bottle feeder for feeding up 
in autumn, and Jiut ax little would 1 think of using 
the float teedei: lor stimulative feeding ; but I do 
not say that it could not be done, for Idon't know, 
having never tried. 1 can speak from experience 
about feeders, as I had a great deal of feeding to 
do, most of my stocks being formed of " condemned 
bees," driven late in September without any comb 
or brood to tronafer, and the remainder being 
iwarma which required a good deal of feeding in 
the bad weather we had last summer, and nothing 
could have been more successful. My boet are out 
evety day that is at all fine, and are now taking in 
pollen from crocuses, as well as from some ouer 
sources— 1 dare say furze. I first saw it with them 
on the 17tli February. Q. J. H, 

EBniTuu (letter 22G72).— Lfind that the mode of 
Lignrianising moutioDed by me at end of letter 
22372, p. 636, is not taken from Mi. Baynoc'a 
pamphlet, bat from " Abbott's Leaflets," No. 3, on 
LigimiiusiDg. — G. J. H. 



bar-frame system. I have tried thia plan, and 
will give the' results obtained. I must dtst atate 
that I was very much prejudiceil in fuvouc of this 
plan. I determined to commence on the smallest 
scale, ao in the enrly part of 1882 I procured Mr. 
John Hunter's "Manual of Bee-keeping." and 
Ihorooghlv rtuditd it. I came to the conclusion 
that the choapeat hive with which this system could 
beeffectoally worked was Neighlwur'a ■' Modem 
Cl^juden Hive." ao I ordered one, price 25s., besides 
carriage from London, which with 2lb. of " oomb 
foundation " and " smoker," made the aum of STs. 
I then bought an early awarm for i5s. ; these, 
owing perhaps to an unfavourable aeaaon, pro- 
duced no surplus honey. Intheearly ipringlcom- 
menced to feed : they took two stones of sugar, cost 
M.. tin for feeding Gd. ; this makes a total for out 



my only noceBSOry expense (I bought other things, 
such as a supply of American sections) was another 
hive, and the old stock having become strong through 
early fcediug I divided thum. as per instructions ; 
this was successfully done : the bees worked when the 

.1 „_. — IT — '^-ipated a profit. The 

■" "\B aupcra, -"■' 









if the hives. No, 1 was 



honey t* 



foundation. Yield of honey, i\ 

Hera we have a return of -Is. for the outlay of aa 
many pounds, besidea time given at intervals over 
a periiu of a year and a half. Compare thia with 
the glowing accounts of bee-keeping aa given by 
some other vmtera. It will, I know, be said tliat 
the aeaaons have been exceptionally unfavourable. 
This I grant ; and I retort that the very rosy 
pictures given on the other side are, as tar as they 
are facta, quite as exceptional. Now, as to th" 
hivca themselves. They certainly cannot bo oa!l-a 
cheap : the price is ot least enough to pay for good 
materials and workmanship ; but do we alwaya 
get these f During the flne weather, a short time 
ago, I thought it would be a good opportunity to 
■' ■ I found No. 2 all 



stock of bees ! The ciaeT of No. 2 showed its 
quality earlier, and 1 had it pitched inside ; other- 



liK f should probably hi 
The above are the fkctt 



ipoem^l"-^'^™ 
MMary'ior the bar-ii«me lystem. ThoM who 



is. that priifiM>/c bee-keeping is impoealble with 
-lything like the oririnaf outlay at prei 
' "■ 'ar-liMie lystem. The 



reap the proflta are the dealers in the hives and 

fwill, ia another tetter, give an account of a 
plan, though not yet tried, by which I behev'o 
straw skepa may be used, the beea not killed, and 
ttie bee-keeper paid for his outlay aud trouble. 



G. J. H."' I hope WB shall have the results of "real 
practical experience," whether it bo omateor or 
profeBsiouQl. Bee books, though excoediu;;ly use- 
ful and necoasary, often fall abort of what the 
would-be bee-keeper expects to find them. 1 have 

accept. For instance — what weight of store will 
"winter '' a stock? Now I have bad the oxperienca 
of many years among skeps, though only smce last 
year among friune hivea, and I have found tliat 
when a akep and contents weighed 211b., the beea 
in it winterod weil, and put out a good and early 
awaisi. And even on less than this I should have 
little fear of their having plenty to cany them well 
into the ensuing spring, unless exoeedingly mild 
weather in January and February causes them to 
fly when they ought to be at rest. 

I well romembor, some doien or more years ago, 
on exceedingly good honey harvest. Nearly every 
hive wasfuU, and conseqiifnlly some much hoafier 
hives Ihou usual were left as permanent stocks for 
the next year. Que ot these, a very heavy oue, 
havinga numerous colony of bees, was expected tu 
do well, but, on the contrary, it proved the worst in 
the lot. The hoes having plenty of atorea, were 
careless about gathering more, aud spring being 
over, the summer was cold and wet. preventing 
their doing much when the store waa oiliausted. 
Hence, tho colony proved really worthless. Now, I 
am far from aaying that excess ot stcires was oloue 
the cause of thia ; but, though I have since wintered 
some scores of ikups, I have taken care never to 
leave an obnormally heavy one. Better, for better, 
havetoomuch than too httle ; bettor atill, have no 
more than is necessary. 

Orderic Vital. 

BBES.-8FBINa TB8ATSBNT, Ac. 



r224(IS.] — KNOWisa that many stocks of bees i 



, owing to the mildness of 

weather, breeding rapidly. I wish aa a beo- 
keepiir to give a few liiuts that I feel sure bee- 
keeping refers of "E. M." will not regret giving 



rule early 
mill- ' - 
lick and thorough 



ild daya aa poasible) to mako a 
quick and thorough examination of all yoor hives : 
ilean their doorboarda with a knife, and with a 
stiff bruah brush all your hives clean and destroy all 



2. Feed such stocks as you Bnd really need it, 
and take especial care of such as you find have a 
small number of bees in them, remembering that 
such stocks wiU find it hard to keep their hive up 
to the right beat for breeding, Ac, and .should 
therefore have their entrance* made smallar and 
eitia covering put on. Keop a sharp look-out for 
queen wasps, and destroy aU you can find. 

^. In a mild winter hke the present bees breed 
more than in cold ones, therefore care should be 
taken not to hare their entrances too large, and 
that they have auflicient covering on lo prevent the 
brood in them from becoming chilled sljould the 
present mild weather be followed by a very cold 
spiring. Remember that hivca that are breoeJing 
cbneumo their etorea rapidly, and although breeding 
ought not to be enoonrag«l too soon, tor fear of a 
return Of winterly weather, care must be taken not 
to let vont bees and brood die for want of food. 
Should their stores be small, they must be fed 
moderately. 

4 . Id feeding your stocks in early spring, do so if 
possible on a warm day ; if a cold cutting wind is 
blowing, auch bees as are sure to be tempted out by 
your feeding will be .^hilled, and fall to tho ground 
and perish. Avoid spilling food whil:-t teeduig; it 
causes robbing if spilt. 

5. Beware of dampness ; keep your hives aailn 
;;s possible. I have an idea tliat a wet hiva m 
company with a chilled brood has often helped 
greatly, if it has not really produced, foul brood, 
io. Food given (in mild weather eipecially) 
greatly encourages breeding. 

5. After you leol sure the winter bus gone (and 
not before) encourage your beea to brood ai much 
as possible: but always be on your guard against a 
apell of cold weather, and know that your beat 
protecton are a small entrance and eibrs oover- 
mgs. Small entrances are; a good prevention of 

7. Keep your stocks sbong ; use large bivea, and 
put strong swarms in them : unite your swarms if 
they are weak : do oveiything to your beea in aa 
quiet B maimer ai pouible, Bememher Juaeiitha 
m^nth if you want honey, and as a last warning I 
would say should a cold spring follow the present 
mild weather. 1 hone such as have taken the hints 
I have endeavoured to give will not regret it when 
summer comes, and be none the worse for havmg 
heard the timely buzz of A. Working Bea. 



[22il>9.1-lM letter 22305, p. 473, itwassbowo 
that when water and oarbonic aoid wore produoed 
by combustion, chemical ofiinity vm nil cipansivB 
force. Now chemical action also cauoeii .'ui expan- 
sion in the combustion of iron or lini: with oxy- 
gen, for the oxides of iron and zinc arc less dense 
than the metala, and altliough Che alteration in bulk 
is very little, yet the force required to produce it is' 
in c'jmpariaon very great, whether estimated by the 
heat obtained during the change from metal to 
oxide, or by the cohesion which i.4 overcome. Bat 
there ia a movement of oxygen as well as metal, 
and the oxygen must of necessity move taster than 
the metal, because itcondenses^smagiutoasolid, 
while the metal remoinii a solid, and almost without 
motion ; and having regard to the combining 
weight, the momentum at the slow movement ot 
the zinc will be overcome by the rapid movement 
of the oxygen, which will therefore give the 
moat powertm mechanical effect. Agaiu, when Qiy- 
gen unilea with hydrogen it moves into double it* or- 
dinary bulk, while the volume of hydregen remains 
constant, so that in Uiis case, as well, the oxygen 
is atill Uio moving and consequently active me- 
chauical agent. Aleo. E. Bccquerel has determined 
by experiment that the amount of oxygen a: of a 

the amount of electricity in tho galvanic action. 
The action of a Bnttery may, therefore, be explained 
OS follows :— It the liquid m a voltaic Cell be vibnt- 



1 liquid man 
. ouJenriug vil 
re the hydmger 



ibiation occurs, t 



oxygen wiU lea , „ 

the ziue : this action will check t 
tho liquid, and produce a vibration in the zmo 
which will tend to expand in all directions, and 
traverse suhatauoea suited to its nature. The 
liquid, on tbe other baud, will ahaorb a vibratory 
force equal to what it has lost by tbe oxygen com- 
bining with the zinc. If the liquid iaheat^. then, 
because beat is a vibratory force, tbe vibrationa be- 
come moro rapid or powerful, or ot greater number, 
and the action of ttie battery is therefore increased, 
which ia koown to be thi' case eip.'rimeutally. 

1 consider thia view of the battery ia su[^rtad 
by the following circumstances; — 
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W»t.T 



I aome nthar li^Midi u 



machFinicralij- 



Iij galvanic u^ticin, nnd whon 
foraod thrriu|[li luch tiibaUDCci, ealTmnia Mtion » 
produrrd ; inKhiuiieal for™ tad galmiic aotioD ire 
^■nlOTi) directly giinTntiblD. 

The itrntillnd fcirm of Iha elcptria light in Tiuuuin 
tabn ia *,n otSecl similkr to tho uodal pointj in the 
vibntinui of toiinit Thepusago otthscumat of 
« poworiul »MOHd»ry biftarj c»n produco both 
joundi and nodal poioti In an igiutwd platiDum 



tu tba inrfaoa of th« Ian, u weU u the amoual of 
fbuso, ao that aUotncity ha« b«ii connected with 
■ound long before the preient timo. 



BLEOTBO-KAONBTS. 

[i2410.]— "Siojii" (^3342. p. 610), a»ert» aa I 
uDilentjuul, that a magnet which it luppocting a 
weight ia iliiiug motf *ruik than one which ia not 
aapportinft any weiftht. 

Ijtt" Sigma" try the following experiment. Let 
him lake an ordinary bone-ihne ateel magnet: let 
Um put oil tba annatare, and hang a weight from 
it. He will Bod Ihnt the maf^net, it undutorbed, 
will auppnrt the weight lor an indefinite time. In 
theeaMOt an el wtni- magnet, "Sigma" baliBTM 
" that there wouM Im a pcrmaticut mluotion " in 
the etrmRth of the caTTcnt, tlius abowing that 
eneicy is eongnmcd in merely BupportiDg a weight. 
Ia tbe csM of th'< pcnnaneiit at«l tuagQcl, miat 
ia the tource of the luiargy which euabtoi the mag- 
net ti> tuppoil the weight ; 

Ai a matter of fact, there is n.i greater cohcaion 
between a mafniet and ita armatan when a weight, 
Budk aa the magnet i* capable of anpportinf , ia 
kuag do tbeaimatorr, than there ia when no weight 
ia bung on the armature. The analogy (run 
animal mnadea ia entirely mialeading. I^fatigne 
M eridenoe of woA daiM, the traTeller in a lailwBT 
carriage, acd bests of other people wbo get tired 
withont doiog anything, moat get througb an im- 

No donbt. if " Stgma" morea maaaet of iron in 
S« Tieinity of magneta, work ia dooe, and the 
effect of tbia will be apparent on the galTanomeler. 

Pmt. SylTvina Thomnon ahowed a tbit elegant 
experiment illnatntiug thia in one of bu Cantor 
leitiuea. A amaJI eleeti'hmotor waa oo nn eetad iit 
Hriea with • baltciy and the lecturer'a lantern gal- 
TBDomeler by meana a( which the deflection i: 
TiaUe to the whole andienoe. Wlien the motoi 
waa allowed to rotate the deflection wa* Ian thai 
when the pulley ct the motor wai held, thui indi- 
eatins that a bark G.M P. waa prodnced, and work 
doaebj the motor aa "Sigma" baa aiplained. 

Shoold "X. 7C. X.'' try any delicate experiment 
with a Wheatiloae biidgi!. ha matt be canfnl not 
to naa an iron weight, whose uoToment in th< 
neighbOuTbood of an elei'tiu -magnet might poaiibl] 
induce eurrenti, but a weijiht of wood or aomi 
Other upn-conduetor. He will then Sod no vodica 
tion of any increaaed work. He may, boveTer, 
be quite aaliaSed with the re^iilt of hia experiment 
ileaeribedonp. 173. Pa— 

electra- magnet ia one wifli thick 
•a eidled bya good Daniel! 
large laf. hai held .I'-lb : linl ai the call 1 1 
>y»d in my eiperintent, deacribed cm p. 47J ' 

atmng ouf, I uaed a iitb. weigbl 



poal jffoblem) ii 
IB canaed, but ni 
by a mere act ol 
muat be raiaed in order to 



proof by Prof. Abbe, that in order to be able 
see a grating the dioptric and one Srst diffiactiuD 
apentmm mnat be lakao up by the objective, ia alao 
proof that it is unneceB5ai7 to pick up all the 
Araotion apectra to aeeit. 
Let na imagine aqnarea, atrongty ruled on glaaa 



"% 



as a m>mecl.iry nducti.^u of current at 
me uutaut of biiuginf up the keeih^r and weight tc 
the ma^et ; but aa aoon ui the keeper ia at mat aus- 



tained 






anticipate any ;j<drminRit} redaction of cnnenl 
iaace the magnet holding the weight ia not doing 
wtak. Wcrk if only djne by the current while tb< 
keeperisin metion, aince woik impliea oreitiKi' 
ing naistance throngh a (ortaii: distance. Whili 
tha keei>CT is iu motion towards the magnet thi 
ruKQt it RKluLVd. in conaeqaeuce of the inTerrr 
elertnnnotiTe t<.>r.v generated by i:s motion, a 
Binevi- elivt tic machine -ir dnuuio. Thkia 
eady th.-'wn fi;i<rimi;n;jl!y by the nao of a 
«lMtivim.'^''''r. iiud, .19 the ei^riin^nt ia an ea^ 
one, let mi' iiiriia thoec of your readan who an 
in doubl i:?on Ihi-se tundimenlal p.^inta, to try il 
fir thcmacliv*. I worked my motor by a battery of 
dva 1.1 ra<L'> will, thruufrba taOf^u: galTanometei 
the galnaiciel^r and ^:t«rv bein; at one end c 
the room and -Jie clwtn'sijtor atth<!otber. If the 
electrcm^-r wu bcld >o aa to prfmat it doinc 
wjft, the dfd-ci.-n wjj about J ■>'. bat if alljwed 
til reiclTe aaJ do w.<:k an imme<Iii-e redaction of 
cnnenl l^vk place, and the faster tha motor it- 
Tolred the inuller waa th< cnrrect. Thna when 
iVMaing elowlir the dfeA.-;;3n ma ly ^..-orrenC 
about ] ot original otUTent', and wbeo allowed to 
rwi at tall ^wd the dede^-ti.in waa only "Sf, or the 
.'urren*. abjut Ijit ot what i: waa at 6aL 

I tQ/TOMeJ that the arrcr lo which 1 called attea- 
t-t: Win Oiotfy the teiall Ji htMe ia writing : bet 



■k. The cue of tatigue produced 
artioii iu holding up a weight 
auggeat nji intereating phyaiolo- 
here a miBlesdiiig analogy. Fatigue 
; becauae mecluuiical work ia don 



UIOBOSOOPIO TEST OBJECTS. 

[22412.1—1 UK glad to aea that "Ifonachua" 
letter 23337) baa stated thii qneation in itaalmpleat 
— - tbereb] bringing it within the limita of 






Mr. NelaoQ replied at lenrth (22203) with a ilstf . 
lent of the TBaaoaa which tiad led nim to nala 

meas of obliooe liglit " for 

le etructuie, and citing i 
Ifltaiminalion the Bptwara 
pa had flown oS the aidea 

"Treplied (So. 22261) pointing out the tallat yi^ 
Mr. ^elson^r auppositioD that he had detamaaj 
the trua structara ol hia objecta. 

Mr. Neboa now aayi (No. 23336) tbat ia wnting 

r " true Btructurc he waa not alluding to tti 

ultimate true " Btmcturo. 

I hare only two remarka to make on thia. 

The flnt is Q.E.D. 

Tba aecond ia that I hope anr mora adnatd 
brethran will not overlook the moral of tfaia nra- 
apondence, but will bear in mind how ilirfnrWnj jl 
is to our teas adraiiced brethren to have iaeBiitiiiii 
atatamenta put forward which teqoiie ao ami 
hammering at to set right afterwaida. 



H' 


i 



11,600 per inch ^Unear). and inside each of theae 
■quana liiteen f aintly-ruled aquaiea. 
An objectiTe, K.A. 24, with mial iltumiaatioii, 



r^. 



would ahow diffraction atHKtio. aa iu Fig. I ; thi 
'rongly-ruled aquaice would only be resoVred. 
Fig. i repreaonta tha dilTractton apectra aeeo by ai 



aperture of X.A. 52, the itmng aquarei above b^g 

reaolTed. Fig. 3, apectnte ^.A. IU. The taint 

aqnana are now aaen. 

The spectra marked by a -^ ar? dnable onei 




KeD,eTai if tha tomthorder of the&int and the 
aiitnanth otder of the ationg were admitted. Hence 
tha tme atnietim can be aeen witboot taking np 
all the diSiaetiaii spectra, which. I infer, it the 
moM thing aa the " whole of the diffractico peodi," 
aa (taled by " Monicbus." 
The fart' that Tarions pictures mir be produced 
manipulating theae mectra ii not peilinent to 

" "'"~ which aiffera from the original 

ial teisui oblique light, fully dii- 

Haring now (tsted ill my riew on this tDbject, 
: will not farther tnapaia ou tout Talaatde ~ ~ 
Fabniai; 13th - ■ 



Edward S. Nelaoo. 



p;iU.i-IiX zlad that wc half at lait airind 
at a point at which we can tay Q.E.D. 

JIt. Xelaon in hia flrat lettn ;ill3*^ wrote : " II 
.<. £fw*t ia examined by thia meana. the true ttmc- 
tuTP ^whieh ia far monbeatifnl^ ii rerealed." 

I iarUei Xz. ^'abM (±11 Jl; to cxiilaB haw k 



QLABS DI80S TO& BBET.SCIOBS. 

m-lU.j—AvTEB reading Mr. WatMlTa (ortfmt 

tWs. in which he so car^nllj deaeribed U Mda 

producing reflecton, I Bin ■oiprfaad ttatlai 

ntent to' begin with tha ^mm pmuad ■ im 

_anner he mentions. Surelj it Roacton anmA 

all the trouble and can ha appaaia tohMllwB 

them, it wonldbe wiaefob^{nwith>pi«eacl^ 

at oaratully prepared ai poaaibto. Now, if dwit 

ipped ronnd the edge, it win ha ataenad and Awad 

iore or leaa, which the moat caiofal wciXhigalls- 

wards would neTer Ret rid of. 

"NuD. I>ar.'a"dirBctianBfar making tbaetnc 

Slindeit are quite correct. If flM7 too true tai 
m, there will not be mach difficulty in ataitiut. 
and there ia no reason why a doxao or man sheiB 
be going at the same time. One mas wmSi 

y attend to the whole. I bsTtt n>ad than tan 

tor Tarion* pnrpoeea for 25 y^mrt, and can loti^ 
3 the qnalitr of the wwk. l^ey alMaU not he 
lada air-tight. My ezporienca it, ttat vMyand 
rater is beet tor atone, nmrble, or ^aa: ou and 
mety for metals. 
Matlock. W. Potter. 

OONOBBHTNa Z^OOXOTITBS - TO 
•'HIBTOaiAS" ASS U. VOOD- 
WABD. 

[2241&.1-IT it not dewaUe to U &» du- 
onasion degenerate into > 
whether a certain arnre— ii 
fair paraphiaie 
we bad beat 'agree tc diSar" en Ika tabreet 
It would, I think, be ray mtMatt^ if ha 

would gire tabular detaila at . . _ 

immpoKiri hy diitinfl il^ttmumtt t (e tknr aetur' 

prr/BnaaHiv, and including tha i~' *^ 

and foal couaumed. Aa to the hj 
teem to have pretty much anfrad 
that the oalculation I made od p. SSG waai 
but that it ia not unal to »ai»Ml tha p 
enginaa in thia way. I liaiv to thank i 



■23SU, a pamphlet oonotniiac the daima at Ei 
Hedley, at unutor «f tha loecBolin. I am man 
oblued to Mr. Woodwaid for r"*-*^g onl tU ooa 



ler if it waa draw pnipoaelr, 

nt a glaring enoc in tiaa 

" Applied Hechanica," laat Xmj. 

'W^B. Saba. Orar- 

EUwick Sdcnce SchooL 



and mr Tiewa coincide vitt then «f toq dt 
e3rreti«Ddeiita, Mr. C. E. Sta«ttB ani '"^ 
toriao." I can indone tha tocnnk gii«n by 
correjpocdents aa co ri ect — Tii. : — 



IfS = 



apace rt 



H)DC-power 



. W.K.S. 



W = totalweJcUof tbctzaiaalaM. 

The aboTC ia. of ooatsB, infcoaatioB irtiAt* 
been aopidied by Mr. Loia. Bnt Mr. Om ^ 
tee that the abore inTolna »o ^MaM^i ^^* 
connected with the diaa^K^ td t^ w^ 
pulling the tiaia. It it bm ^at Aa '- ^hh*^ 
comcam. 

Feihapa Mr. Grey wiQ iiiiilmiiiml to « 
certainty better if 1 tell him t^ Km iiiiiliilk M ■ 
no two engines bviU buM tte ^^ ham^^ 



rHiS^ 
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difference cnnnot, of ooime, be attributed to tbe 
drkwings or th« templates from wliich the SDgiiiai 
were made. It ii. (or the mort part, due to the 
putting of tbe parta of the eaginea together; for 
no two eagines were aver put together geometri- 
caHj alike ; and even when thej are very nearly 
identical in the erection, they may be, and have 
been, made very uolike by ao aimple a matter at 
the coiutruction o( the brick aroh in tlio fireboi. 
AKhea iim]i be too loiig, too ahort, too high, or too 
low. They may olBobe rendered unlike by follow- 
ing ilightly different linea in oementing the imoke- 
bu— probably the moat aenaitivB member abant a 
looomotin engine. Tbere are many other waya of 
"T*^"'"'"!^ w£; a ditterencd aheuld eiiat between 
•Mer eogiDsa. It may be in the costinga of the 
cylinden, in the oopper of the Breboi, in the 
TilTea, or in U>o chimney." 

Ag»in. althoagb the boiler preiaure ol two 
engmee may be the Fame, yet the effectiTe piesanre 
in the cylinden may be slightly different. Thia 
will, c{ course, alter the power which tbs engiaee 
are capable of exerting. The preaaure in the 
CylindeiB cannot be mleulated from the boiler 
preaure. It can only be approximated. For 
instance, with a bailer pressure of HQIb., the 
pmauie in the oylindeia will be about 951b. ; bnt 
the exact preaaure la a matter to be determined by 
experimenla mode with the indicator. Again, cue 
claaa of engioea will exert more power and run 
better than another cloas, of practically the same 
dimenaioDS. hocanae they " staiun " better, oi — 

I think &b. Qrey will underatand, from the above 
jnataueea, that there ia a Te^ large amount of nn- 
certointy aa to the power whioh will be exorted by 



oTala 



The formula used, which ehowa resulta coiucidin 
with the reaulta of experiment, ia— 

(Mo^of cyl.); x^ke ^ ^ ;^^^^ 
dia. of dnvmg wheel 
Thia girea the tractile force in pounda per lb. per si 
inch effective prcseure in the cylinden. 

It has been found by eiperiment that to attain 
velodtf of <30 milra per hour on a leTel, with 1 
coachea '.(or aay IJiO tona, excIuaJTe of engine an 
tender), requires a T.F. of lOOIb. per lb. effeotire 
preaeure in tbe cylinden. Tbia haa oflen been 
pointed out by Mr. Stretton. Ur. Grey might 
OOnnBct horae-powor and T.F. by Unding the work 
done in moving such b load at GO nitlea per hoar on 
tbe level from the formula given at the beginning 
of thia letter; bat although theoretically interest- 
ing, I am ^roid the result would prove of but 
little value. 

On looking over the earlier letters of this c< 

ridence, I find on inquiry from Mr. Orey 
■peed that can bo obtained from driving w 
otacertain size. 1 may odd that the least dia. of 
driving wheel which 1 have known to run at 60 
miles per hour is 5rt. Sin. (L.C. and D. and M.R. 
tank engines). On the L. and N.W.E, a 6-ooun!ed 
gooda engine (with the side roda connectiug leadiDg 
anddrivingwlieelB token off), with 6tt. 2iii. whoela, 
oonld only attain a speed of 69 miles per hear, 
owing, it la atated, to the wheels being too small to 
attain GO. Seteoi. 

BAILWAT KBTS, 

[224ir.]— Thb recent deciaion of the Midland 
Bailwaj Company to place the keya on the outside 
of the nils instead of the inside aa at present, has 
called attention to the whole questias of peimonr-' 
way, and promoted considerable diacuseiou in t 
gineering circles. The advocates ot the inside a 
□utaida systems appear to have been very equally 
divided, and very powerful aivuments have beer 
brou^t (oTword upon each side. The queeticnii 
(MOitantlT naked: "What la tbe reaaon for the 
praaont ijhange?" Yoor correapondent "Looo," 
p. 62i, No. S'AT9. haa endeavoured to Qnd a cause, 
and Etatea it is "lo that ichetli irill run lunger 
leithav! Iiirmng up." It ia hardly neceBsary foi 
me to tell your reoden that such a reply is absurd 
and doea not throw any light upon the matter. 

Frevioutly to tbe year 1870 tbe Midland C'odI' 

Eny had adopted Uie usual plau'cf placing the 
yi out'xie the raila; at that time it woa found 
that the keys so placed came out of the chair* *~ " 
serious ana dangerous extent. Oa some oca 
three aud even four couiecutiva keys were found 
oat of the chain, the reault being that thetf < 
nothing to prevent the train from "spruading 
road " to a don^ioua amount, oud caaea did oe 
of vehicles leaviDg the line in coniieqtienco. The 
company. therefore,in 1870-71 considered thatlb- 
intidi position was to bo prDfened. as if thu ke; 
ihould coma out there would be no danger, as the 
gauge of the lice was maintained 'bj the outer jaw 
at uiB choir, and not by tho key. It waa alas con- 
sidered that plalclajera would more conveniently 
examine their leugths of perraanant way when 
thej could aee the keja of both lails nt one time. 



.._ . .._jDg— amounting to 

i^dity, for since the weight ot ouginea and rolliug 
ock bais inoreaicd, tba number of broken chairs boa 
icomea serious matter for consideration. 
Complainta have for a long time been made that 
Midland traini appear to run " harder " and more 
loiaily " than those of somn other lines. 






nthe 



Your 

the rails ore oovared w'lth ballast ; this lends very 
ilerially to insoro quieter mnning ; but, on the 
other hand in niny aooaoua it keeps the penaannnt 
way in a wet state onle.M vorj' well dmmed. The 
Midland Company adopted the plan of never 
allowing the balloat to caver the aleepen, thus in- 
suring a dry road, but at the same time a noiay 

Thia Company haa. therefote, decided upon the 
re^brtofits new eDgiaeer (Mr. Longley), to place 

duction of wood between the .rail and chair will 
provide the neceaaary elasticity which ia ao 
evidently required to prevent the continual break- 
age of chain. The level of the ballast is also to 
be raised, with a view to reduce noise. 

Experiments ore now being made to obtain some 
reatlygood syatemof pnvendug keys working out 
of the chain. Several plana are being practically 
tested upon porta of road with tbe heaviest trofHc. 
So far the beat tesutta are given by chain which 
are " roughed " or have teeUi on the inner aide of 
the jaw : it ia, thei«tare, probable that this pattern 
will be odogited. 

In shnatiup yards and sidings the balhut ahould 
alwoya be raised (both between the raila aud in tbe 
six-foot way) to the level of, or very little below, 
tbe top of tbe roil. Many guards and ahuntois are 
annually killed and injured by catching their feet 
agaiuat the top of the roil when stepping under the 
buHen of waggoui. either to couple or uncouple 
them, and, of course, any slip mode at such a 
critical moment is almost certain to result in ecrioiia 
ccnsequencea. and as the raiaing of the ballast to 
the required level ia audi a very simple aud inex- 
pensive matter, it is to be honed the compaoies 
will do all iu their power to make shunting as safe 

hi coDclosioD, I may mention that I hove a 
number of diagromi and details of permanent way 
(which form part of a paper read by me, and of my 

Kmphlet on permanent way), aome of which, 1 
pe. at no very distant date, to plaoe before tbe 
leaden of the E^ouaii MKOiumL'. 

Olement B. Stcetton. O.E. 
L^cealar, February 23. 

ATTBAOTION BT SOUND, 

[2'241S.]-I hecestlt mode tbe experiment of 
the attraction of Ji^bt aubatancea, such as tissue 
paper and gold leaf by the vihiatioDS of an ordinary 
Bt«d tuoing-fcrk, and after repeating tbe expen- 
ment frequently, the fork become less active, until, 
by degreea. it hod DO perceptible effect. When, 
however, tbe fork waa heated red-hot and woU 
attractive quality was o^in 



nthe 

Sat, and not too much space between ttiem. Th 
attraction b occosiouod by a mechanical movemen 
of the air. As at present the phenomena ol aound i 
again being brought forward, .thoie of your 
rmdera who wish to succeed in experimi ' 
lud radiometer, ke., muat take 



who in your colnmna oonducted a lengthened con< 
ttoveny- one that now admita of so simple an 
explanation. A, C Smltb. 

CI^PSYDBA, OB DBIVING CLOCK FOB 
BUALL TBLBSCOFBB, 

[224S0.]— While looking over an old book the 
other day, I came ooroaa what I thought looked ■ 
verjr aimple method o( conatiucting t^t upenaiv* 
yet indi^ensable thing, a diiving clock. The part* 
" — -Fig, 1. A, metal cylinder, stout enough not 






ibjectiunnble. 



J. Satollfte, 



JOSHUA AXD THB SUN STANDIKO 
STILL. 

[23419.J— A FEW montha ago there waa a long 
controversy in your columns on the alleged miraolo 
of Joshua commanding the Sun to stand still. I do 
not wish to reopan tbe coatroveny. but merely to 
inform yoar roadon thot in Th,: Chwrc/, QMrlcrly 
for January, a new and very oble eiplani 



nof tl: 






Itg. 



show that Joshua prayed that both 
might be silont-i.e., cease to shine (rfjin •hrmei 
are the Hebrew words), because he found that tl 
boilatones, and the eonaequant dorknesa ot the 
lacrible storm caused more barm to his foes than 
the spean of lorael : hence be prayed that the (' 
nesa might be continued untu the Amorites 

This philological discovery, which is perfectly 
tenable, dispels at ouoe the astronomiaal objeotions 
to the minido that have been so often made, and 
willgiveconjfort to minds tliat ore ofiensoralyoxor- 
aaeahj Scriptural statements which through lack 
.of knowledge they cannot explain. Ax I said, I 




to get dented : B, floating box. oontaining waig^t 
(about 21b.) ; C, angle iron, soldered or riveted on 
to cylinder, with pulley ; D, braaa air^on tabe, with 
twDcooki; E, thread to telescope. Tbe dimoniionl 
are oa fotlowa tor a Sin. or 4in. taleaoope :— Largs 

J Under. 2ft. high. Gin. bore ; brass siphon tncHi. 
out ,'>2in. long. I have just DOnatruoted a 
clepsydra tike thu, and find it drivae beautifolly 
accuntelymy3in. telescope. Mine ia construBted in 




a thuig, including labour. 
Id be two cocki on siphon 



sheet leoJ. and the whole tl 
ooat me lOs. Then should be two cocki on siphon 
tube, so that when the right How o( water has 
been osoertained by trial, one cock may be fixed, 
while the other is used (or atopping or working the 
machine. There should be a winding drum on eye 
end of telescope, to allow for lengthening and 
ahorlening thread, Thia I manage thua:— In 
Fig. 2 A IS a winding dram, Bied O" * 
-olvintr round '"" — ^'~ -''-' 



sliding cube ot telesonra, and capttble 

of bemg jammed by ilightly pushing in dldinf 



F. Huffhea. 

POKPING BY SUCTION. 

fa242t.]—THOUQaIdid not dream that " Eaaar " ' 
oilher ignored or waa ignorant of atmoapheric prea- 

yet his letter (p. 499) seemed to intimate the 

. noe of aome a^lailioniil force at work ; and thif 
why I used the phrase "aa a /w (it in the 

Prom the original note (p. 453) it seeina pUin 
that at or near the close ot the upward stroke, the 
pressure of the atmoaphere sustains the weight of ft 
column of wotar 3Tft.inheight. It moy he poaaible, 
hut I should as soon expect to see that aelfaama 

Cssure loppoiting 33iD. of mercory in th* 
ometer. I shouB be aa pleoaod oa " Easar " to 
see it proved, and so shall wait to see what P. J. 

Davies moy bo goodenough to tell us, 

The pump so weU described by ■' W. W. W." 
does not seem to have anything m common with 
tbe one mentioned p. 463, 

"W. A. G." mokea mo deeoribe "auction" aa 
"a teat." The tact that he is unable to do the 
schofdboy task of reading correotly my letter, ao- 
counlafor the iUnstration (the "baby") that to 
BO natniallj occun to him. Effstow. 

OLAOIBBS. 

[22422.]— YODS able correspondent. " C. B. A.," 
in writing on the movemoBts of glaoian, seemi ta 
me to have overiooked one moat important lactoi — 
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»=.-i 4t ii.r S!:,-c 



_ . . riicc'B^anT bomliiF 

f ikmn^ Tii stlTicf ;i ii.f wr d fUdm pews 

fm^src.i:. w :i* Riiji-K o( Cif raivriufuubeiil 
TTAMV* '■• T**;*" >*>f nl;* iCii midfn«ai>.. Ilcv 
SLEW c-rt Ttii: ttij Vit.-=! w»iTsdi ind i~.in(ie- 

nnais .■■=» .'1 iK'TfrafcI it th^ra Htc 1>t thr 
if (CTD.V ■-■- =:.-rti3rBl ^urj^ «:ni3*r uiJ wiat**. 
Is »=*Ef ;. S-* cU.^ns. ittrt-.-nlu-lir m tot »um- 
tatm. i»v " =f. ~ ihr.^ifl i^Kbij. \ht m-'niitauu. 

^ I'c^; &£i iii7^; :ii< frcv:. tkt qui^fr and 
fKt^: '^.;t iiTi=.v "i.-wa" ili<m.-=auiu. It 

fS^iat A» a.^ ^^j^T M " i'. F. A." tu it. 
" a.'vsvu-i:*." i=l "'ht^kwdi" ic fsnmvr ud 
" f.-cw»rit ■' i= ■-=:« . « da: bmt. ;ii» in*liinp 
•ai i»«J:,- ; ."f ihr e.'v T'«£Ti;>>. aiuT play k 
—I ■-»-■ . ■ - — r.V. a. 



lit •ic'T7U(!«= »K*«fiiV- =.('n.'ir Ut k< 



^ ::f 1 Ti^ic: fjmc*. 



EETTXJt BXOTB. 



f :c. :±e bug., ud k: 






i.:z. :f :::««i :m»= f:r beat:. If 






Ci^^^^ll i^^,"^>'.^ f*^J^"" 






diificulty ill iti bein^id^ntifieii bv Kome of thoHo who 
aiF it publicly exhibited in thmtV^"'- 

It CDrprwi'me (^eatlj tlut iritb BQch ■ mou ol 
iatorautiDc no ana dam diipute the cUinu at the 
TfltpboDt Cat. b«i« : ptrhaps the Ute decison in 
fiTouT of Dnirbaugh may add nev lile to the 
flitrc^f; euer^ei of out mteipiidng electricians, for 
ontununKliiuKitherletterfromanoldfriendofonis. 
Mr. H. B. T. Stnngmys publiihed in the ume 
paper, loatf rtartling facte are apun disclosed. He 
Mate). -TheCoDrtofAppealdecidedthattbeubi- 
biCon of the GUsgotr iuitromant ma a publication 
I'f ibat initrnment, which ii coaeeqnently free to 
thepublic." 

H><w i* it that if ii impooible to get an; of theie 
lefnl insiTument) ': I have written to moat of the 
elecmcal flrmaiu England and Scotland, bat no one 
teenu to know anything aboat them. 

Mr. Stran^wayi aleo kindly mfonna us '' That 
the Bell patent ii ^od tor a paiticiilar combination 
^f pam of which that receiver ii composed, which 

"lit. A petniuent magnet, which one of the 
iuJge) Baid wai adjuitable. 

'- hid, A coil of wiie on the end of the magnet 
leit t^"^ the diaphngm. 

" orJ. A diapkngm of iron, or steel, or metal 
capable of laignetic indaction held down all raoud 
''I tziremnteiviice." 

Now all tbste partienlai oombination] nn be 
ine SW1T with, leaving a perfectly legal initru- 

9nt capable of trmnimittiitg nwflch. 

1st. ne magnet may be made of a iolid l>ar of 

f: ircrn maenetiied by a coil of wire and a bitterj. 

^d. The diaphiBgm can be made of wood, paich- 

— - anyolher nin-magnetic lutetanoe, — ' 
dia]' 

ing'oi the diiphnpm. 

:rJ. The bobbin of wire and the diaphragm may 
be placed at (^ppc^te ends (if the magnet withant 
in the leait ioterfenn^ with the acoonic propertieB 

oi the instromect. 
r^rtiipa it might net be nnintereiting to eome of 

hare made, and which I believe is corned by no 
patent; it nmiiftdof a Grove cell of lin. high, Itin. 
wide, and >iD. long. In the onier cell aie two 
plate* of nae bo arranged aa to be lifted ODt of the 
acid when the lelepL'?:ie is haag en a hook : and a 
tmn f rTTv>type plaie has soldered to it a thin tbeet 
of platinum which dips only a reir little way ici,> 

The ^tterr stand* ic a wooden boi. tbe top of 
wiiieh is piiiiled all round with rubber, open which 
iSe ferT.-.type pUl* stands. 

0:.e win is oovend to the zinc, the ether to the 
pU:ii:.^m, ici I foond thit this instrument sppke 
n'- «i.eii ^:.ai^^-lfJ wiih a BeU lelcph-Jne. 

Auclei transmitter I am now matijig cocfif:* 
of an i£.da;c:>a ;L>il w^unJ in nr^ separate parts ; 
the £=e wiiv is in one layer in the ship* of a spiral, 
and it ti.td to a diaphiagm. the dther wire is ti^- 
in a ^inl, and i> hrooghl very near to the fbw 
wire, ^^m wh::h it ii seraial^l bT a rerr thin 

This. -J nce^aifnl. cnght to make a very f .''m- 

- ^ ' ".;. I cosnee: the coil in the' mnil 

".»t«iy. prjnarr to line and 






T f.:r 



w— tiaJweUr C. C. KacCarthr. 

L.;^ Ll*:Sr;;£ai;. Am'ricas Teleph^e C<-,. 

PKI5CB BIS3CASCE AXD TBB VSOE- 

lASIAKS. 

■;;4;-.'.'— I ax ndicr coriotu w knew k.iw the 

re^arus. aithrrl::?* ■■disp.>ie ai" BLssiaick. 

^:=e :v£lv4 =:n:hs a)f:.aadofuni^&n. tcey hart 

jj -Vt- v^T- V th.vi^Ltf:^ readen. 'tLit a frea: 
TU:«»' iS tttet ictport ihfir theciiee. Twr. ^ 
■ir- Lsi^xa w-Z -i^jaai* mv =*«if . 7fb. 
;*r;. V: ''-i. X. ■•"». i w!;>:e Mi,*-; bfcamf ajcle 



higtiert aathoiitT for itating that what lowo- 
heatinthebodTmnstdeereaBeOTleaseaUf^. (S« 
■■E. M." So. &87. p. 943, No. &2(i:3.) n 

Now, Bismarck ekts lika an Etquimaux, botli a 
quantity and (joali^, raw ham* to wit. In additi^ 
to the Eaqnimani tare, ha lias champigne miied 
with beer and dgan to ezoeie : beaides other nKak 
alwayi <me kmg heaTy meal Late at night, Li, 
MoreoTBT. it has required gvoeiatioDS of Bumanb, 
all of the Esquimaux type of eaters, to develop tht 
one high power of Bismarck intellect now bafm 
the world. (See Dr. Buach"* work on PnuM 
Bismarck, nxeiitlv published;. BiRoarck iinetriy 
70 yean of age, but lives in a different diaa 



bellona. beer, (mcike. I ehoald like very much to 
see Am thoroughly disposed t>f b; tlie vegetaiiaab 
If thev can coBTincv him that their pieaoiM 
coone'is the one he ought to follow in order li 
iRcome good and inteUectoal. active and linh 
(■ee ■■ E. SI.." So«. &3i and 935). then they lucd 
not write another word in support of Teg«ariu 
theoriea ; thiH will at once paae into the repm d 
accomplished facta. Atpicaent their depletoiy did 
pervada and tainti their argumenta- If Ihit m 
capable of some Uur dt /-..r.;- ot this sart it oigU 
resuscitate tor a time a belief in their vitifaly. 
Abel, -akeeperof sheep.'- Methaselab, Ahniaa 
Uunael. David, and Barzillai. who oune to ssnm 
the latter when he was on low diet, all of wIhm 
wealth mainly eonsicted of ahe«p. and whq rniti 
have experioDced gteat viciaaitudes in drcomstaBOl 
and hfl^th daring their laag lives. AU the mi^ 
who received offerings aud tithea of sheep, at in- 
numerable boats of fleah eaters -who have pasrl 
away dnring thonnnda of reare. have aS coolii. 
buted to develop a rtill progroaBive cirilisec wiili 
Their spirits. I am afT»iJ. ar« just now l(*tio| 
down with pity upon the Tejritaj ■ " 

ing the reootding an^el to bli^t 
with a " hot-mter " to 



THX FBOHT-SX<IX>B I^TSB. 

7,]— V» r.pp-»'j pl&n, in IzTm 



, U35 

-ppean to me to have aeveial disadvi3Ugen. First 
the top or face cf the bed is better wi-Ji -Ji; chanuj 
between, so that le*: anipopfK: can beivdlyCud 
Silt it irill be obeerved tlia: the wL.-le wBghl si 
the sliiling attai^imeiit is carried by ih- l^wei V 'i 
the bed. This is "intng the support fa: below I^ 
centra of gravity ai tbe attacbm^at ; and nn auttr 
how well a Lnac V pfece is fne-l. it oat^Mben 
drm as a uhi one. Theief ore. 1 tbini :: enential it 
an amuigeiiient of thi* sort tbat the npper V if"^ 
y/^ai all the strain : and the lower i^icee ;u>* «iJ 
then have no daiy bejoai keeping the fms = 



D obriatetbe oil and chip difralTv. whr ihou 
the front I^dge of thi bea irerhasi the V pisB' 

; not see that this would \n aa; '-~' 

rScleney cf tbe arraruEvment. 



T:^ &at ledge mav b« br^ogbt well ovs tc p 
utr. the V. whic!!. sf taar»r. mul be oK m 
vSen*.:v beluw the top v all^w ita angnlaredpi 
t>^ [laced. Theanjle blick jf thf .■arrJpM 
iheu be brought wt.> cp t:- The Jevel -.i -l.: bed. 

1 djsb: whether this x t:irm :: t-ed wiEi"* 
fav.isr with i^echaiua . laany 
prefer a tghi caning •A the ^niioa 



Atomic 'Wairht of TaUaxJom-— Tu sMs 
w<i^; :i u^siicm n;.: carresKia-iinz Ic vtal 
rugtT i; be a«criinf to Pr;f. X.taia'ttt As^ 

cf pe.-;>iicitT. M. Br»:in^ h»j nied » il*rwt m 









™. b::.v»=*j 



3=5.1f.=5S^ 



■ ijcoT*r*d tiias i: 
aoi i,^ avLwI tboB ki la 
Eii'^'M pzvcaataoES. Ihtp' 



••-;d»: sCL^.: .-.-n«- -^--. 

^'s - s«nn :i tfsstt nrtix^j fcom 12*-^ M li^ 
: ir--^ pTe. X. th- average, aa 



eE;. 






New EriziasdTeletihiMCa^ 
? (MaUiafcafl** 

Cnuaar are alB M> 



29, 1884. 
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3FLIE8 TO QIJERIE8. 



1 ihttr aiuKtri, OirrtipenaiHU an retpttt- 
JuHtid to oMfiCun, in u«A mtlofut, Iht SilU 
'Idt af tin futrg aikid. 

..J— Loit Wktoli Whsel.— P.8. I muet 

iirjt know what ii wantad by this qoery, 
lid like to know more.— X. 
>.] — SoapHaUiiK. — Tho common method 
jg loop is by Buponif jiujt tallow aud oaiutii: 

uid thea wit£ the aid of commDH salt 
ag the Bteamte and palmitate □[ potash 
coireapouiling soda compoucd. Poor into 
ug.pan strong lya, and than add the tallow. 

ua it hegina to boil, stir the ouxture at 
i, uid keep it well heated tor about Bve 
The coutenls then become JOOp-gluH. U 
Jig bus gone ou well, the additibn of freah 
it to make no diftcrenoe in the eoostituBncT 
iituTB. It ought also to How smoothly and 
aad not in drops or irregularly. When the 
nation ia S.aislied, salt ii added, and the 

is kept boiling until it aiaumea a groyia! 

The mother liquor is tbon run olffrom thi 
It?, to which is added a fairly itrong ley. 
'- apuHed. The boiling ia kept up. fresh 

talt being added alternately. The mother 
I again run off. and the aoap ii then placed 
3deii box, 10 mode that it r:au be ooaily 
o pietes. When cold, the box is uu- 
, and tba aoap cut up oa required.~W. 

BlCBHOM), BootlB. 

■,]—SaBiua. —Daring ■ lata attack of ill. 
-lend sent me some of the back numbers o; 
LiSH MECttiNiO to while away the lime. !■ 
ber dated 'llith October, 1SS3, "I And a query, 
J3. put by ■• Young Euginoer," ami m ^a 
g numbera I Bnii anawen from leverol 
:g (aave the mark !), all of which oniwera 
»m each other, and the whole of them wrong, 
prised me greatly. Now if itia not too late 
ideavouT to give a aolutioD ot tba qosation 
d simple. Qaery, No. 52103— Compound 
.—Data giren : 
D prei 



- by gauge' 
ck presiuie. 
to know :— Freaaure o{ ateam at points ot 
u L>oth cylindera. Back prciaore ot steam 
, Unal preasure in both cylinden, and No. 



5 -f 6 



= 37-51b. 

= l9lb., 01 



t the 



re of the at 

ot ^jpansione ai 2 

ily- — Law-preuiiTo cylindera. 
reasure = 37ilb. abaolute. 

at pomt of cut-oft = lalb., aud thia 
k presaure at h.p. cyld. 
a pressure = 15 v 3 ■ T'Slb. — 2 = 5*. 
euure _ 21b. 

> — 2 = 1 the total number ot expanaiona, 
Jirove this 7-1 - 10 = 7'61b., the tanoiiial 

as shown in low-preflaare cylinder, and 
211). = 6'0 aa the final preaauTB axerted in 
■-pressure cylinder; therefore " Youna 
t '' will see that he will have to cut off in I 
flioder at i^.th stroke to obtain the same 

Having now Bnawered all the questions, 1 
w try to establish my position and the above 
But before I do so, let me remark that in 
luch queries as the above you require no 
if stroke, no area of piston, and no meoaures. 
I have aeeu above that our ateam in the 
iMure cylinder at point of cut-off = 761b. 
D thence to the end ot the stroke it eiponds 

volume = 2, and ila preaaore will, fliere- 

75 -r - = 37'51b. This is ita terminal 
:, and the initial pro««are in the iow-pres- 
linder. In the following calculations for 
-pratore cylinder, and to save confusioD, 

suppoao the high-prai«ure cylinder to con- 
rolumes and the low-prenuro cylinder S 
I of ateom. Now, the initial pressure ot 
U ia low-preasore cylinder = 3i-i)lb.. and 
lib. would, in ordinary circumatancea, when 
.t half -stroke = 37'5 ^ 2 = lS-751b. But 
3t ao in our case, for, when the cnt-off in 
•preaeure oyhnder tokea place, there ia I 
or half the volume of the higb-preasiire 

cut-off and left remaining in that cylinder 
irn preaaura it may be, so that we have 
oec at 37-Slb., oc 1 volume at 7.51b., 
tg S volumea in the hiah and low-preeeure 
■ : then 75 V 5 = iSlb., the pressure at 
I ont-oS in low-pieanire cylinder, and two 



expansions afterwacda will 

for the terminal ptPssure ot 

pt«ssuTT! cylinder. It must 1 

ever, that we leave 1 volume, or half the content! 

of the high-pressure cylinder behind 

absolute or atmospheric preiaure ; but 

loaa OS it forms a cushion on being compressed by 

the forward motion of the piston, the 

any other Ligh-pressurc eogine cyli 

this I volume not beeu left behind the terminal 

pressure in the low-pressure cylindt 

= 9-37Blb, Q.E.D. I hope I havi 

"Young Engineer" the way to _. 

nnmber of eipanaioDS. &e.. that take place in 
compound engines for hiraaelf : and should it prove 
useful to him or any other reader, I shall considet 
my time while laid np not wasted. — CoilrOUND. 

[D2390.]^I>ynamo.-~Theomiuionef a decimal 
pomt before the G will explain the seeming miatoke. 
If your magnet ia the double horseshoe form, tia 
~^-' should be wound evenly on the horizontal 
if the eol ■ y . . . 

I. Ton 
E., Coventry. 

fo^W,] — Pikno Aotloa for Uader Oampera. 
— Perhaps the simplest, though rather old fashioned, 
plan of under damping for cottage pianoa, ia to 
prolong the hammer butt far euoudh to Impart a 
motion of about jin., so that the damper may be 
well clear from the striugs when the hammer is 
checked. The damper would be attached to a long 
^gulaljng screw, which should paea through a slol 
_.i the etickoc and out at the front, so that the 
damper could be adjusted to the strings without 



gthaac 



L more modem method : 



The damper is preased against the strings 




r^ajt,— Mr. Floyd places 
B perfection a! hU work 



by a spring, anit may be regnlatad by bending the 
wire at B, always allowing a little play between 
the back □( the damper stem and the rail. The 
motion is eommuiiicatod by a small crank placed 
the end ot the hopper lever at C. The loud pedal 
by turning nn occentric roller in the hollow of 
the rail below A, or it might he by moving the 
1 standards forward. OS in the oldBroadwo-' 
I. though, in that cose, ihs buttons at ea 
end of the a^ion should ba rapLioed by apringa. 

. H. DiVlEB. 

[.i262fJ.]— AmerloBJi Or^ajt, 
o much confidence iu the pert . _ . 

and abilities, tor he cannot reasonably expect 

an organ equal to on established firm which 
iperieoced workmen of undoubted abilities. 
Mr. Floyd's experience and practice (I take him at 

is word, p. 5lJ) are not suflicicnt to accomplisfa 

iich rasults as he e '- ' ' ' ■- 

isulta as he has led L. .. --,,..- 
at already. Those who only nuifce 
atruments occasionally cannot expect ta make them 

juai to those who are constantly at the work, and 
who have f adlitias for learning beyond the reach of 
general amateors. Mr. Floyd is wrong in sup- 
posing that I represented the art ot reed voicing as 
a "mystery." I have done no such thing, but I 
have certainly represented it as a "diflicully." or 
— "-r an art requiring considerable practice and 
experience before any really good results will, or 
can. be attained. If Mr. Flovd can get a really 
good diapason tone from a sat of rwdl, 1 for one i 



should be glad to know by what means he is abl« 
to get it— or, in other wottIb, by what method doe* 
he voice his reeds, knowing, from his own assar- 
tiona. that he never failed to obtain the real dia- 
pason tona^ If thia id true, then Mr. Floyd ia 



t ot n 



ig, for 



in most organs there is a great defldency of the 
true diapason tonality of tone, which, in many cases, 
proves lis difficulty of accomplish ment. I, thera- 
fore, envy Mr. Floyd to eome cilout. How does 
he determine the difference in soundboards, if mode 
to scale, and of the same material ? He aaya that 
he bos voiced roeds (or two soundboards which, ha 
asserts, are exactly alike, and that he has voiced all 
the reuds tor eaoh soundboard exactly alike, and 

Kt each produces a ditferent tone. Stop a bit, Hr. 
oyd. Kindly change the reeds,^ or sets of reedj, 
on the two soundbourds, aud report the resolt. 
This will prove the correctness of his reed voicing. 
I am drivmg towards the truth now, and I tiuat 
Mr. Floyd will soon Sud out that there is some- 
thing more in reed coicinE than what he supposed, 
or supposes. With regaid to cases iuSuencmg tba 
tone, I believe our fnend Mr. Floyd is right : in 
tact, I have proved it to be correct from exped- 
ence.— G, Fb^-ks. 

[5252U.1— American OrKan.— As Mr. Floyd (p. 
543) thinks I have been " unfair," I moatperfotoe 
reply, more espodally as my critic'a want ot ac- 
quaintanca with his subject la likely to lead soma 
of your readera astray. I think ho would have 
been wise had he held his peace about his ability to 
voice reeds : for be now says that be meant he had 
auoceeded in voicing reeds equal to thnw Ka i\*n 
buy ready-voiced, ' " 



b, I 



, w 



" ready -voiced reeds 
kers are not in tha 
morkut.'' But Mr. Floyd actually said on p. 433 
that he had bought some of the very reeds whkh 
are acknowledged to be by the best maker, what- 
ever Mr. F. may think, and he is evidently dis- 
appointed. Mr. F. does not tell us how he treated 
them, but proceeds to moke any reed-voioer who 
reads his remark smile loudly at his notion that 
voiced reads ought to be ■' tried and individually 
coneeted in an inatrument." Further down ha 
tells us he can accuialely reproduce the bend and 
twist, and he may beheve me that if be can do that 
he con do all that he will ever get in the abapa of 
voiced reeds from the "best-best" maker that 
ever tried his band ot it. If Mr. Floyd had ever 
tried the effect of finishing and tuningaset of reads 
in one inatrument and then transferring them to 
another, he would know that makers never pra- 
ds unto the reeds 



enough, that the board and e\ 



d what is more, he sccnsei 

Dusider one board as good at 

I did was to laugh s' " 

■ g out ai tl 



U the bad 



another," when a 

Floyd's notion of makera turning out i 
boards. I do not know how short n_^ __ _. 
F.'s eiperiauoe, but it he would only think twice ha 
would see that it is not an easj matter to try boards 
with a "well-voioed set of reeds," unless they 
oie fitted with a set of pallets ; and a maker 
having gone ao far as that, is very apt to go f urtiwr 
and fiinsh the instrument. Something more most 
be dona than "damping on a wiudoheat." I think 
it very likely tliat boards built Qp ot several pieoea 
of yellow pine will yield better results than Uioae 
made of sjiruce ; but I am quite certain that the 
difference ia not so great aa between reeds voiced 
by different men. and not so perceptible to the 
average ear. Mr. F. is mistaken in what be says 
about "Ei:-vo" (that gentleman did make some 
remarks of the kind, but it was in connection with 
a " harmonium pan ") : and he also takes nothing 
by mentioning that "Joiuer'a" instrument has 
three rows of Idtt., because oue can refer to p. 219, 
Vol. XXXV.. and find that it iaa two-mauual, and 
that two oE the three Itift. regiaters are solo at^M, 
and note also that there are four Sft. regiaters to 
cover' them, whereas in Mr. F.'s instrument tliere 
are two ot Ifitt. to one of Sft. I should now like to 
know Aoir Mr. F. has arrauged his halt set of Itift. 
at the back, because it strikes me that an "ordinary 
three-row " board does not have a halt -set stuck at 
the back ; so that if Mr. F. has made the tubes and 
cut the pallet apertures, it would be interesttng no 
' ' ' ' ot your readera to have i 

I no part of n~ '" " — 

.- . jitinffuished mt 

rgan : but what Mr. Floyd aays about bis erring 
I "such good oompany '' iu no way affects my 
opinion. As he does not seem to know what the 
inatrument he refers to realty contains, I may tell 
three full rowB irfreapectirBly 16ft,, 

---, ; one and a half octave of 16(1. 

(Musette), and an octave of sub-bass (liifl.) The 
model ia expressly stated by the makers to be a 
ipecial one made to a spaoincation supplied ; aiul . 
the Hmple tact tbat they nave no other one-mann«l 
fnstrunient with a 16ft. i«^stet in the treble, nnlsH 
Koompanied bj at least two 3ft.. ousht to have 
ipened ]u« ejte. If he 14 satisfied iritD his itulni- 
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wUy thinki it cm tw corapuvd witli vhich being x b]> vbeel 40 =^ 2160 x wheel 31 
mentioQi — well uiil Bood. I under- ' =. G4K0U. Anotbei ssf can be aelected, mch u twi 
iquerr th&the vuDOt. and thciefora ' 5'i and a 2 b 5(1, four 3'i — 81, ftud tour 2's • IG 



mant— if h« n*lly thinki it 
tbt modul ha mentior' — ' 

rtood tiom hit query , , . 

Tentund to uipreiii my opinion. Like the parrot, ' Mich Kt beinft inTolved become (aetoni of 64800. 

I am now Mnry 1 «poke.— Oeqasos. I As irgaidg the latter part ol this qQety, 1 think tha 

[6254<).]-UDtonnentad Braad.-Mr. Allinson jbo" method will an<rWBraU thai may be d™™d, 

win parhapi b* glad to know th»t if the whole- '"'' "''^'' ""^ °"'"' 



makl Hour u mixed with milk iuitead ol watar. the 
bread ia mnch lightei and ibortar, and altogether 
" ' iDTed. I haye lued it tor some yean. 



!S°J." 



but when the querist says four or five ■■ multipU 
I must nsk of what ? For a multiple ia a qoantity, 
or number, BO many timea repeated, as 2 + 2 + 2 : 
^ G, the multiple, = 3 v 2 = G, Oie 3 and the 2 { 
being factors. But I will take it that four or five j 
lUltiplied together, their pro- | 



line facto 



[filG&I.]— Snail Stael BkUb.— Seeing this re- i duct to equal a oertain nomber, The above meUii 
maiiwiuuuiawerediloller you the best plan I know will do U, thonrii if the required cumber be 
— Qiat ia, turn your ball as rannd aa poeiible with power such as Sa 2iid, 3nl, 4th, 5th, tc., the n> 
"-" '^—' '"'' '- ' ■-"- "■ "■ ' it number whioh whan involMd will ' 



oidinarj baud toola in a lathe, then make a wood wiUbe 

edeatdchuii; tun mme to receive jonr ball about come the nqniied number, meh aa, for instance, 

a ttiid ita dimaosion*. Then yon require to make 81 = 3x3x3x3*'4tli power. I wish lome 

aevppilig toolfiomapieceof rteel, one end to be i one else had answered this qnery; but finding ithas 

tanea perfeetlr tns inside and out, just to cover got into the place it has, on page 646, 1 thonsht it 

about ona-third of the ball, and tapraed down to best to get it out. See biui nnmbers of "E.M.," 

Ain. ttiok. Now take your ateel ball, and put it Oct. 19, 1883, p. 167, and Oct. 26, 1B83, p. 179.-X. 

into the chock in lathe, holding it in with the cup- i ,.,,.,. , «. ._ »_ -.v t v..™ -^i c™. 

pins tool you have nade,1»t on jour Lithe, a£d . [■■2.ls.]-Ste*m I*nnoh.--I have not time, 

bap^ki^g jonr tool iver aa much surlise of J™* " F™^!; *", l?f* ?''™«\"'y ^ S'"""? 

S?^ aa ^Tdy, oc<a«on»llr turning thebeOl "^.TT.?.'^ /* '^H^'^,' i^^ T^' i^i^ 

Tonnd. See^rt y^or cupping tool is n«»ly tem- T'^'^^^''',* '"fe'^'"'.'; £? ««H"~- ^" *° 

^, and then jou wiU ^ your steel balli quito ^'f- "'^, " »*■ \- \' ,^°Z^«l evidently ^ 

Cr,M w M httle, that he really eboold not waste his tune in 

"™- "■ "■ what he calls "JokinH." It I knew how to drive a 

[&!62e.]— Wlnatanrat'a Initnance Kaohlna [-2tt boot at more than eight miles an hour throDgb 

(tf.ft.)— ''J. J. H." ia wrong in making the still water, i should take ' ^■' 

aecton ao brad— |in. at the brood end is qmte n.hin g the news.— Nmj. 1 

enoQ^. Then a« to the two sectors on sach plate .-n-.^ 

baiBBioiaed in the oeatretojQit giazethe brushes, . \^r',"- 

tbMla not following tha de«:ri|«aa in "onis," ™^i^ 



a patent before pub 



— Staam IiOinnoh. — If ''P. 



attempt 



iokin^ rsply on p. 513, where he makes an 
A to ndicnfe " Nun. Dor.," had carried out 



tie must diange bis occnpaliim tor one inwWAb 
is more in the open air; or, if he oaanot da Um, 
tie must moke it a mle to be out tatta opMAii 
much aa po^de, and aren sleep with bis bataoi 
window a litUo open. SacondJr, *>■ mo< »fc|ti 
iliet which will digest tbtj eadly, aBo. "« m^ 
his syitem with loo much wMto mfttenal, A Kt 
flesh diet will beat sopplybim wianoyrMnB|fcei 
nnt too rinh tn waito prodncta. For tneaUrt^ 
TKHiidge made from an eqB>l >iitBi 
and i^ieatmMl ; a bnnn til this,(tta 
' he is loaine Ooih, ha might wax 
t olive oa wittL it) , if well iniied,htiil 
- — ■ repeat. LettUiiUbi 
ir, five hoots after. ST 
. brown breed, folbwl 
t»y a rice, ugo, tapioca, or hominy pnddm, mk 
with milk odr and a very little angar. TssbbL 
ive homi ma dinner, nm; conairt o£ west lai, 
ioffee, or cocoa, or hot milk, for drmk via 
wholemaal bread and bntter. Lot tha be hah* 
meal. In diert eaaea, the atoma^A elwaji tjmjt- 
thisea witt tbs lmlg^ and •« the piUeBt Im 
weight br not beingable to digest the food. Agar. 
gsab food often gives rise to pun in Uwsecaswa 



lableapoonfaloti 
not taste it, and » 
(or the first meal. 



ontif the (landing food i> Tomiled. wWs 
know that tbs long! and atomadi are ^^ 
by the aama nerve (ntemno-matRC) we nt 
wnse of it, foe any^inE irritating the tfiOM 
and of the 



which m^ induce 

Again, fieah food often givee 



iuig, and thna rebef a pt 

1 g^ea riee to ni^t n^ 

effort of the lyMar 



300ft. long, carryiog 
rihe l,0O0in, 



end their touch at the same instant her ribs would be aboot 

Afl else in his deacription is right: he, however, ?'™.''"- ,^ v ' 

OMiatO state the distance between the plates, and 1.000 tons would hav, .. . 

tbs nonber of sectors on each pUte ; the pUtee •q"*™, and ptanhing ftOOm thiA^ This 

aheold run as close together as ^ble wSbout ™«™*l>le m tslkmg of a ship SCWft lon^ 

te«Uog. Twelve -Ictort on each^ for general ^eam, gomgUirongE the 

pwpoaeagivesthe best results; about4tin.leDgtl] '^°^: .'^.v/- 

!l nark can readily be got with 14in. plates and "' 

good Lejdtm Jan. I see in this WMk's issue Ifff^ ^ 



lOt allow tor the increase 

the speed increases. Water under 

troubl^ome thing to deal with. "" 



•■ Kires vm- Rood dimansons i **"P 1^ «"' J^* ''-™ '"^* ^ "'"^ '^^ ackina of 

- A MiEKB Sf MiXT SrcH "T motiTB power snflkiently staongto projectlier 

through the water (and espeoally troubled water]. 



[£2654.] — FolBt Of Oreateat Transnrae 
•Min.-Paloer'a laplT on page bts nin to a 
baaiawith4)taBt4ft. nan one suMoit, and Sjtcsu 
SfLtaoaxIbe oflwr, to wUeh a ri^Mmaas is equiva- 
lent andv Ota ecoditioas ha motions. But the 
MM* inlaadad by "(jDMist" is a boilt-up one. like 
aateckatpig-in>D,forinstaDor, for which the calcu- 



through the water (and especially tambted 'water], 
at the rate of 24 mflea an hour. I do not say this 
will never be done, but builden and ahipownera 
cannot afford to nse up all tbe mom in a ship for 
the sake of teeting the TOa^Jmnm of spaed to be got 
DDt of the Mma. Aa vssaals are increaaad in length 
Oaey cannot in the same proportion be iocreased in 
width, becaosa the; would be so stiff and offer so 
mn<^ reaistance to a cross sea. The motion would 
be eo sharp and qnick, that nothing coold be kept 
In place, and the poor unfortunatee on board would 

j"ClbckiBakar"iw]Dimintegralsiib-miiltndes be thrown off their less, and wrenched away tran 

o( ^ Bumben. The best way to obtain &m anything they might la; hold of , or be bruised to 

weald be:— Besolve the gi*en number into its death by a motion in the opposite direebon.—Wn. 

prime (actors (nnmben ^visible only by themaalvea 

and nail;! . and combine these to obain the nnmber 

of fbeton required. This mla will cover both 

.; It.... »^-- '■- most notice two things: — 

multiples be requires be to determine. Host likelj the dstem ia impertectl; 

r of primea, the pohlen coated with the liae — that ia, there are pinholes in 

t be solved : :ind, a nnmber ma; often be Out covering, and throogh these the iron is rusted, 

I and line make a voltaic ctnmle. U so, tlie cistern 
I won't last so long aa it would have done without 
. _. . . . the line pUting.-WiiEwmt. 

and theae mav be arranged in a number at wan. ,. ,-^.- , _ _■ . .n . ^ 

If -Clockmies- is familiar with elementiy ' ["^T^.J-Brmirinj Moonta - This can be 
mathemotica. he wiU find much that ii nseful i^ ^ ^.T^ ^^".^ \^^^l^^^ 
Todhunters larger algebra j™. 4«, ,t «j>. - °^ F"".,^' ^^LS sertsble nnnsh. 

T-i. - mil. and then dnstingthe powderover, wipingwhan dr; 

"~^'- I ,nd flied witha tuft of cotton wool.— Nra. Don. 

jaiTlO.] — Wheel Testh Calcolatian. — i _ . _ 

•• Clockmakei '' will find the following . 

sva way of finding factors .-f anv proposed nam- ■• ""^ ""™ ' 
b«be™ywiibrTakeUi*namW64:S00:divide ='T,."'°°«'''. .^ 
it aad the snccnaiTe quotients br :>, as far OS pos- ! '^ ?"" "^ ~? • -. - 
able iwiihout rvm^eTi . then Ire threes and &ni ' wj"" very sttouj; evidence, 
±r.. Mtil qn.^^ien^ be only 1 . M lim shown .- ! ?». iljjvllfl^i," "" 



Thna, Sl,g( 



■3'3-3-o-5, 






opinion. The law is 

__. . lanoe,'' why then you 

will have to shift your engine : but a judge would 

.... :. .-. — ^oldrestwith 

„ Betlerlake 

advice ot a reipectable solidtcr. who will ei- 
■tt the nMt : bat I think if the engine is '^3 fardi 



relieve iteuf from inate prodneta. These twwa 
sre very weakening, though. ITurdly, be art 
attend to his skin, and keep it open, f cv tbe Inp 
sod skin are both blood pniifiera, and irtm lit 
lungs are dinbled we mnet try and make Ac ita 
dosomeofflielrwork. Tbia cm beat be doas tj 
means of daitr te|ad battu, or apoaigmg the wMi 
body with luBBwarm water onoe or twice dnly.B 
be f oUowed iw by a tcisk mblniig down w« > 
rough towaL H "Mnao" wiU try and foBiv 
these rulea I wOl pcomiae him cure. IheK na 
are alK> very nssfol tor the flret stage cd ea. 
nuoption, and if psop arl y carried OBt, win m m 
many from an nntiiBelr Kra.Te. OmsBa^KBE 
its earl; stages can be cored, and even iiiiB m 
advanced stages moch reliaf ma; be got frM M- 
lowing nmplehnisnio and dietatie rales. Ha; 
professions! brethren would nsa more *!«"« 
rales, and Isa pbyM, oonwunptKin would act k 
reckoned so total a malady as it ia.^T. B- Aim- 
tcar, L.B.C.F., M, CUremont- aqnare, N. 

[52TS7.]— lAtha B—Tinga. — Ttij fseto! 
■hould look up his back nomben. Tke war i( 
taken np b; a tnm or part of a tnni d a nA. 
driving Uie mandrel (arthar in. — T. G. 

Zealont 

country - . , . 

he would have to pay ttie tax.— S. T. i. 

^■12824.]— Qu T wnei a. —The small boUshaniki 
advantage of not wearinK the napennoo ja g^iL 
nins,toot8top,&c.,ao much ae the large balls d;. Be 
Itis the length of the arm and the angle it «sto 
with the vartical shaft, or tbe distance fma inK 
of suspension to plane ot rvroIntioD b< whalb 
action ot a governor is regulated. — EvsnK. 
Dewsbory. 

[52840.]'Ooie Box for Olobe Valfe.-1> 
yoo are a pattern-maker, I need scanely slide ti 
tbs pattnn itaalt tor a nobe Talve, eiotTt a so Ic 
, as it may be useful to o&sss. It might be yaal 
I in the plane of Fig. 1 (vertioal am tiim; aadbeettfc 
I worked ont of a solid piece, if ot noU dimcaaxi 
I or if lirge. the globular part wocid be tasi' 
' together with the inlet and ontlet ends and tic 
psuti— the branch tor tl 

sepuBtely and fitted cai. _. , 

iomted at right an^sa to tbe ptoae of Fig. 
IS. vertioOly-aiid tbe I "^ " "• 



charged, if the pnjpert; pays all lazes m Si 

aland: but clsaHy if any-oita rtaiileD! in t 

country derivisd his moonM nom pcopBty abri 



settled by upenment. There mUAC be gelatine m 
hsm-rinds : but whether it is worth the trouble. 

> or can be obtained, ii an.-iihimulter.— Emsom. 

I 'SiTiil.J — Oonaumption. — "Slose" aiksavery 

■ impcitant quest 
How to tutveL. _.> .. ^ ^ 



ceuTenisot tor laying in the ootvL A saallv^ 
has usnall; not-shaped aids as figured, an IsBi**' 
within with ■ar4^a lor the attafhrarr' ^ & 
! -n^of , But urge valves haTe crtt^ floEge atiack- 
I, both at the Olds and on the ti<p. and a dt 
"le too flanga eriU be_teft loose. 3 » 



y 9W. if Aree nomben be rvquiied. ncL ihat when tion in its first stages ': Sach i 
\ into each other Aall proJuoe such a j>n>duct as ' not be arrived at by drugs, bnt mnst ba dcaie bv 
the alN>v*. select toch divjors > icio one another .careful attenoiin toiiygieuic and dietetic roles. In 
as shall pn>lnc« the most suitable nomben tor ihe the first place. lU lung complaints mean a deficiency 
wheels. Siich as the ihree Up I't ^J'. and one 5 at of fresh air : iu the second place, they are aggra- 
Ihe lutUsa I*' \ together : thus. J x :2 \ 2 = $, rated by toads which require much ozvgen tiir tAeir 
> 5 » 40 : tbm a ^ a j, aad a 5 ,.- j .-\ thos ;.' , oxidacion ;as flesh foodi'. oal they are also mode 
iSj = f, \fi=zSi}^ and. lastly, the remaining woiw bv lowering conditions of any ktod. It 
.'V and tit ^ tbos J \ 3 t j = J7, ^ J > M. " Mast '^ wants rmllv tc get rid of his eomplaint. 



Form two separate boiea, and bstea Vi^ke 
withdsTwash before being pat into the wM 
Lot^ugstFig. 1, A is one eon and Bisthsoda 
and the; are coooected together ^ As [istfi- 
shown dstted in the figme. In seCtiagW**t 
just dtsmia core B bt>m the mind for awUh^ 
aort about making a bax for A. I have A>*> 
three views of the boa (Fte- '.!\ A sbi'eii| *" 
apmuance c^ tbe box viewedfro^ ite odw «> 
B. m sectiooal plan, looking OB tha&seaflhs^ 
box joiot aad downwards : C, a maJuaal skitfi' 
cut loBgitndiaall; thmogh Oebox. TheaasHq 

. _. _. yp^ know how t» msfc Inmi^ 

1 taasee now Hm^ t^ttsV 



rsB. 29, 1884. 
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AHBWSES TO COSBBBFOITSSin'g. 

■(• All —— ia 

'of On bauiM H 
Sv^M, W.O. 



1, Wilti OB o&a M» at tbe napn 
tan for lUnftatlau oo Kpnuia pi« 
Mm taqoofw, *nd i 






I. Pat 



ng quovfl pnt 

._ iqerin toTbkb . 

S- If i> obv^a i^ m&da for liuertiiv letten, 
>Um 4. Letten or queries uklng fat ^- 

b« pnidiued, arnpUngning 
be fnnrted except ai adTertu^ 



■(■ AMbUob Ii Mpadillj loan to hint Md. 
■Ma diToM to l«tt*n, qunf**, ud nciUea la b 
tb|«>o^ mA, ud it ii not Ut to mil7 It wJUi 
u 1 i-ai_...i -•■-„>, rtjdi lie only * 






A NEW VOLUME. 
i( the Uat of Vol XXXVni. Bwdam 

Bunenring. Tlie index to Vol. XXXVIU. 
ibed on M.ueh 31, uid eases nai bound 
ba nDB&1f!iihitr-rlTKft#r- K^fftden d<4iroae 
idinj; the prwent voEumi: 






utliel 






FoUoiriiw u 
W«Un3iT 



ithB Inltlalt, Acotlettento: 



. of letten to huid np 
ukd DBMloiowledged 



J. H. Cl-hm.— J. udU. Gr»i*,— W. F. Slanlty.— Lt: 
«od Co.— T. TBTlar,- JUwson Uld Bwann.— J. Wii 
honl,— O. W.WMki— ArihnrHonry,— J. Re«ide.- 
Hugbet— H. King,— J. II.-Eipfrtu<.— W. n. Bi 
•Id.— O. v.— T. W. Smith.— W. Shield.- Moon g»i 
— Oeorge TeinBletoii.~P. P.— i'. E.-Coppctimi:h 
a It. -^caaDmut.— Enquirer. 

J. Lakbitics. (Ferpetiul motiaa 1a the thing 

Th»t Ii the only njtrt lint- ' — ----- 

go tweotf Mvcn hours s day, 
nut mud. and Ihia reall; 



B. L. (Natiind Ilowen may b* ptaened by taking 
— m vhen Imh eut and dipping Uiem in paraffin 
mrlted enough to maintain ilx fiuiditr. Uore the 
Bvmta about vrry ou-eruUf In the liquid £0 Od tu re- 
move all air bubblea; withdiaw quickly and hold a 
maraent to dr7.|~TABi.i DEruaariDi*. (Here uone 
-way by which yon imy florally designate places at 

olbei amall blouua tu rhiv : Have an nlphabel made 
ut tin, have each Iciter aSout thne iorhee high anil the 
UlUa tin fomu deep enoogb to bold a Utile eaod ur wet 
moaa. Then HU tbe tormi with tiny flowen and leaves. | 
— DiMAOiriTiaiii. ITbe query baa been answetid over 
and DT«r »taM, and dinetioiu an gfvsn In ntarly 
Of eiT textbook. A picat deal dop«idi en the natoie oi 
the itevl ; but It ig unial to DiaguetJH either by dr»- 
iDg a pATmanent magnet in one dEreetloD over the b!ir, 
01 la age a eull of win Ihnugh which a euiient ia pau- 
ing, and lead that along the bar it ii deidreil lo mag 






[It i> imnotwibl.' ti> learn 
Lure of tie rheu rpft t iem , 

™™,'°^^XXXv!?-uid 
Hi.ic. IBab soap ovti 
th a ne^e, am] tbpQ All 
^uafortls of Iheihopa.)- 

. ._ Dr. EdmunaV.,p. <30, Vol. XJXV.)- 
j. {Canvus-baclt 'duclu. ire ipetirai ni of the 
uliLrrit. They resell the United SUlei fr.im 
In October and about November are in priioe 
cauuuoD. Caught lai^ly in Chaub^kc B;ky.:—H A 
IBtber thf ^aia is not cleiu ur tho f laaterhiu ; 

Bng^eb 



whether It proeeede 
acute or chronic form 
the indioei generally. 

ZXXVIL 



ISeo Dr. t 






lailybere 



upiaomeler and tlie cliirloTnelEr-sold byallilmleii 

remedy ia ia puiot the tine and stick the labe^Ia un thai 
— An.raci:. (8eo He lodlcet, and pp. M». Sea 3*1 
weAent volume.)— W. fl. w iSe«p 411 Vol xijt' 
''t^"™,"™*' ""^ "' 'i'" ""na : IJit it ii'doubtf- 
whethtr Ihcy are B-orth aDyUiinir 1- Liinnim-. i*n. 
parrnily i. wants cleaning Js%U yiS? deSSntiot^ 
veryiigue. Do nut umtontand what vou — — •-- - 
SmSvrJ^'in Vult^"^ .^xtbook o/ch. 
Wectwood,of Oxfurd^ivwl a jsppr on tht 
1be]07il meeting of the britith Ajwaciaiion j 
of whith yoii will Ami in V„l. XXX -' 
could (mlii aome of the depredators an 
eatwood be «ould Identify tht 



liendth 



LLurai, andaa - riv,u.Mu wmi 

buUi.you mijtht try theeffeit of that in 



es Its peeDliai i 

-^ Jieeffert of tl , 

Ul find levKal remedies ngMrd 

- - pe[.)-SsLF-T.,iT,ii,i. ^Tbey 

ueatlDufc for whl-'- - — — - 

(Seethe 

' lauiilicioty method ii exposure to bright lun. 
le under the protection of glue. )— T«v. iMectht 



lilt of Back Kumben at the head of thl* columa B»t 
week m each month. Copying Frocevea istheheadiug'.] 
X. N. X. lit was omitted at the Ian moment, 
owing to the exigEudei of prinLing. With 
some others It was tn type, bnt had to ba held 
ova.) — £. J- C. (The recipes appear^ nnder 
tbe head " Uain Metal," In Vol XXXVIL p. SK.)— 
Pip. (Have you md what bu appeared oo the )DbJect. 
Bee p. nr.. VoI. XXXVU.. and the indieea genenOly.) 
— T. 8. 1'. (You irill pr..bably find good Broiuwick 

blacklead. 'coal-Ur well boUedsjid dUnt«d with tor- 
pebtdne and boiled oil Iji a good pfiint for sncb pur- 
poses. )■ -au:<si». IBeep.WS. Vol. XXIX. All that la 
needed Is a i-hamber. Intowbich air ii purugied at a biph 
1 tbiaand the sir 



ir dart 01 






idbcfor 



(Yoncmldt^Bi 
surely porcelain 

care the handbooks iaaued by Oordon ud Oatch. i 
Bride street, or seek advioe from the Agent-Oenaral 



black or Japaji vanish ; bat 
-pereha la cheap enough.l — 
■ec the indices, Ibr tpmeihiiig 



aot sec that Burh a query would bring repllea 
luld be advertuetncots, although they might 

enienee It ia genct'slty pi) 






beliere; but ask UesRS. Hpon. 

and which O aharip 1)— Bbistu. (impossible to say 
withontsBsmgil, ■Aaapringougbtlobeatrongenoagh 
to poll it back. Perhaps contact is not broken— that is, 
the battery circnit— sod the corn acts s> an elcclro- 

as oumplir^tod. The wir^s ihauld be marked. )t. A 
motor of the kind was described on p. US, this volume, 
3. Apply to the Beeretary, South Keusiuglon. There 

uidinary inaide tool. Surely you have one ofthehsnd. 
buoka which explain those matters. )—C)iocib. |BoII 
n weighed quantity in water. Allow it to settle and 
nwl, and then weigh. That la a rough test of the addi- 
tion of aduheranu 1— LciivLiiDn. |It is not ia the 
liat. We know uotfiing about it. 2. Xot yat. The 
brake pipea are disconnected at the previous station, 
and the canluea slipped by the lick iUuetrsted on p. 
818, Vol, XXXVII, The ttnlua on theL. andK,*. 
were siven recently we think. We know of no other 
descriptive kind.)— Sami. (Apply to the 
f the betitute,'}. Copthall-baildiDgs. E.C., 
XXXII .1— EiiiiiiHT. (I'rocurs the 






lisla '/Lock'wood and Vo. . atatiDaeTs' Hall-co 

iknd[4pons,C]iajing-cmFS-1— VuUNO Erfouiua. ^ 

tbemBlterlreatedtn-'NotesonPlumbiay"! The 
joints aro made with flanges and rubber linga. Hand- 
book on the auhjcct frequently advertised in "Bale 

(Ae have inserted many limilar diagrams, and the 
replies will supply all the mloimation needed. See the 
indoi of the last volume,)- W. F. flAaniiiiB. [Just 
the same aa other inaeeta are uieaeiied. V. ^le ana 
included between Chingf Old, High Beech, Bpptag, and 
Louahton would appear tube the best himling^gnDnd.) 
— LsAHsiB. (See p. 4;«, and tbe lodicH generally, t. 
An anawer would occupy too much qiaee ; it miut be 

meteoi«lofify. 3. ?*""*"*'*F the water, jnd comparing 
its analyais with Ihemleot fluw.l— W. OLiBi. (When 

stsnd. it would be adviMble at leut to spell domiqt^. 



— W. H. BaLi.. (Tbe method has been deacrlbed 
articles an 

meaauTeBKnis ana aetail 

thongh tu the aiia yon 



torily, beat Ihanki " 



. on*."1-FoawaBD. 
by the almide atate- 
nslion of Uie kind. 




ledical advice. Iha people 

— .-,-., j.„, ..,-,_ —isttad of belter," would pro- 
bably have got wotse atill if they had ncvlectetTthe 
mailer,)— II. U. BLuismi.s, (You have TOUT remedy 

menis on mch representations. If we did wv should 
havctoiueume a bimilur responsibility in all casca.)- 
BaiEKiwtTsa. (Your father's marriage will fnvsJidate 
any previously made will, and abuola he die intestate 

C3U and the other children of tithcr marriage will ahaie 
is personal property equally. )~S-fiioi. (Why not 
look for yourself f Try fio. B9B.)-W. J. Ooldbmith. 
iDo you not think it ralber alieurd to Mud such i cut. 



will And dreizibed in 



IS of the 1 
biuk vol 



ise a cupola, which 



rforFeb. IS.)— B. (The , ,_ 

wiu ue Tuund In the back volomei ; but yoa willprv- 
bably And the uUine dyea anffldsDt fat your wuM.}- 
M. E.C. (We have h«rd that tbe aaeooe of pcnny- 

myal, or fresh iphgiof tbe plant, smttered about ihe 
tooin will diiie them away.)— Ld El. (Bee the indieei 



and ncmtbukmiinbcn.)— Tnoiia Pi 

on tbe imall seale; but yon do not 

Inggaatortlteniipaae. deep. IM, Vol. XXXn., and 
thelndloca. Abop.SlT,lastwcck'anumber.;— HtiniL 
Bmni, (All thelDfotmaCion pcaewisry wasgivenon 
p. 431, Vtl. XXXVIL You never will make them soft 
imtil yon work them well, insteadofallowlngthanto 
become dry and hard.)— Drqi'iaaa. (Three ounces of 
ahrilac, half .onnce or benioin, to a quart of rectified 
wood napbUu, make a good pollah. For directiona, 
see many back nnmbers; but foil initntetioas will be 
found in Vol. XXXII., pp. ITfi. 3I7J-CoNri<-rionB. 
[You mean a pyrometer ; write W. H. Bailey and Co., 
araalfoid, for prices, fic.)~('AKrivosocs. (It ia very 
much a question of temperaltue. Tough meat, and 
generally speaking, theQeahnf wildor nadometticBtcd 
animala is better hung aa loiur aa poaaihle hetore being 
cooked. Fresh veniaoa, tor instance, is decidedly nn- 
palatable, and— we write in wholesome fear of vege^ 
-nd othen-we think unwholeeome. Oiven 



bright, c 

fortnight, and taste all tl 



sr 



ioj^at 
le in hot 



Bvarr WorkiDKa eonnected with the BoiMlu 
NO NBVS," pahUsbfd every FlilDAY, price IVOrtfact, 
1 11 , TsTlstKk ' Itlttt, Ocvsal-ltsidu. IflndDn, V.C 
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NOTICE TO 8UXSCRIBEK8- 




rei svary •occHUBf H(kt W> 
V ItKunlwbnslaKliiathst ss DlBsUyia sdvsrt 
s* s*pvtlsUa"BUbBBSj ftsJs OdIuhs.^' AU sdvwt 



TbroBt Irrltntlon a.iid OonKta.— Borenea aad 
Jiz^ I'oT tJi'^e iriDpUiiB* Htf Bbbs^s QlysMae Jojiieis. In 
.r.tj.t wlUiai a&liii SE Ike B«n»l thsy BIS sisAsa H IkB 
II i.r iiutlsi. l£e Olvesrlns ia tkess surststl* fiislMtlMa 
..ra,-. srtlftysillai aogwilyla^MS^JjHj^toJJ^ 

',-TU'r reSlM *^antla»,— It mmj. KAui,lltenst >« 



HoUowKY'n Pill* have many compeUtoea, tboo^ 
■Mri^lal. ulil iniS'llnll spolBsl. TB«( Fills , nusel af 



'\- 



fro 
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LewWatohas, 

nqwalcdia 



Ironinv Store, flat lop, lOin. •qiuie, 

■ Mhidw.— Waji». W(wdlaa4s Park-iOfti, Oiccft wicb. 



for TMcrdo Two Vo. 1 

lUcaivw wfthcfst tTMdln. wmziBSUA Im good workiaff 
t. T. B&UB. BMt-imct, XlmiMtar. 

Wnfeed, Iron PriAtiDff ProM. to print Ifln. by 

Mta.. wMk or wtthovt type . will pTr la «xeb«fig« chAMrpot 
lnwMiMiMi ■iiiimail worth tUm aad cftik, or port nelwBfe 
la jrwoUccT ao4 c««h tar good utido.— £. Wiltoo 3(bwtos. 
Ckuont. Cora wall. 

Tclesliones. a ahoit time in oat.— Pur of eom- 

' mUx te!«phoa«o. f«ch iBstnuBrot hu ^traagwayi' 

f. bell. »wit«h .aowmatic and ear-tnlw rrceiTcr : 



taacc Flc-tcher't fuMcr. blower, tubing, and generator, or 



-T Pir!iBiTT. Portmaraock.Baldoyle. 

Xloetric lfft<*h*^*^ Kin. br Sin. cylinder ; London 
mitw .futityiljkr* tnt. Fufbange fvXaacaater'B Lutantograph, 
^platr.-^. PAm«Ka.Ii.Oabone-groT«, Upper ToIUagtoa-park^ 

Sitetzo-PlAtinff.— GaUoQ Smee, good order ; lot of 
aad agmie banSlMr*; exrbaag* clotking. — O. S.. ii, 



r>M i. ^tratli■rd. London , X. 

itielAtlM, With iMck-gear, ahde- 
id dtackf. STL Ma. bed. too lanre Ibr owner, wbo waata one 
«| aad araA lighter.— Lm. UB, HaaacnaBlth-road. W. 



Boaater^i half-plate Lens, atand, and doable bade ; 
naif ■ii'r f ■■»■ In fTrbintr for lewatUk apparatui,or 
—A. CKAxana. ». Gordon roa^. WMl-hiU. Bartfngi. 




Wanted. Tricycles, rin^le or aodable; cundition 

" * 1 la pcrfNt condltlflB, new 
upon.— W.. V, Mazcy-road, 



laaatBial ; gtrt la evehaafe bicrclea la pcrfNt _condltlflB, new 
if deibcd;ffoodTatncH^1w relied 



Wliat OAra in 



/ 



Wsated. anrthing nieftil to engineer in ezhange for 

1b- aiMMPr bicTtle, perfect csaditioa. — W. . tO, Xazey-road, 



for SCanlej*^ beat qnarter- 
eqnal to acw.— Oauua&w, Dale- 



Winter If achine. CoiU Motor (electro; for Tacoum 
tafeea. two pint bkhroBaiet, aad d-Mectin* microacope, lot worth 
£t lOi. Waatod aafiro. t ei eac o pe or binociuar mieroteope. caab tor 
I if aay.— A. Tneaioa, 27. Patcnoa-fldwct.fl B., Glaigow. 

Incaadeocent lAmp Holders 

lit. . model Tertieml cagiae. lia. atroka.eoat lOa. M.. 




i» ta aboat Xa S» cc. wlro.— U, 
laa laat. IflBdca. S.X. 



•road. Lower Keaaiag- 



QrcsnScnndboard for 5 stopa,' with paHeta and 

. — B. XASTxa, OTcrtoa*rood, New 



•w^^iAfcM^li i*«k,— Two doaen r&rf flna OunMe 
ladfi ^km \M two haadtpwr fcldlny cnrtooaa ; ea Aaage aajthiaf 
wAl to Xa. valat-^oaarn Kaoa. Ncedwood-tenaee, BeUbat. 

** Kiiilnimrlnf.'* 40 reeent nombera, and EvoLian 
MacBaszc. S Tean in tBoathlr parts Cor Madia* : alio 1» weeklr 
Voa. . for latke or aaefal exchange.— Yanaa, Karehaat-Tilla, 



Fhotovraiilllo Katerials, Teleooope, Oaa Be- 
dator. to eacuagc fcr lathe, back geared. —Oaoao a Vbal, 



1647. 
Great 



"AstrolosT'' I William UUr, publiihed 
for MBketbiac pbotoaraphle. — Airao., X!9, 
Oaadm Twwb. Loodoa X.W. 



V 



or 



Half H.-P. honiontal Engrine, qute new, Talne £5 
Vaatad GrtaeoB • or Cbttriaa electric Botor aad batterj', 01 
■cdical sctt.— T. CAa7sa. U. Park -ftrect, (Stafford. 

SopeziOT Beam Engliie. vith eoTcmon and pomp, 
Tery iircag aad well audc. value tS ite. : wanted American 
oegaafCtte cr tnc7d«,appRrraL— Addroi aborc. 

Half H.-P. horizontal Engine, in woridng order, 
Ta!«e fca. waatf d Aarlo Germaa coacertiBa. on approTal, no 
xmbUih,ia l/xk-;ip box.— Addreaa abore. 

Pktent Lathe and Fret Saw. br Britannia Com- 
aaay. cm: 1,5 ITt. Ad gj'-d ioail:;:.^a . waat uSera la exchange ?— 
T.. i«, Lzg-itsee:. Keadiag. 

Orsanette. vith is pieces of mumc. Ezchange for 
MbL iMvcle ia cood coa ition.— Applf Gxoaox Eiaa. 174, Alfred 
t, Central. Nottingkam. 



Ezehange ** Cassell's Popular Educator,' 
oxeailcat coadiuoa, for 3kin. GIad»Ufae bag. perfect ; water- 
^ coat waat«d toUlt man ^fL. good .cxchasge.— 13, Bridg- 
r-ataarc. Barbican. B C. 



Good iflrfr Enrliah Lever, hj Benson, ooot £6 6s., 
tfBCt timilt: ex<fiange tor lathe, or what ofltes— PaAxa 

ar, Ball-road, Colchtitcr. 

^ Me dical Coil and Battery, in case, Tery power- 

nd,eoat£3 : will exchaace for bicycle flttiagt. or offera.-OxoaoB 
Aadnwa. Tinner. Kjurt^bvroagb, 

** BngUsh Mechanic." anboond. Vols. XII., 
xniTxIv.. XV . X VI . xxii.. xxviii.. xxix.,xxx., xxxi.. 

XXXII . exchange for biiihromate bvttl* tMtterr. qoart M2K.— 
Mr. Gaaas. 17. liuaw berry- till. I'emllctoa . Maachcster. 



Lathe snuJl , veil nude, nearly nev, quite com- 
piate, T«ry ch«4p. beins in the owner'! war. wUl exchaase for 
ffpod compf.oad tlid^-rtit *8iall-.— 57, .M. ioha't-road, L'pper 
HoOoway. Loadoa. 

Barmonium by L/.ndon makor . good condition, 
powetfhl tone . nu -top* •■*•.• reqnett^. Part cash and pirt 
•acbaag* considered.— A. Mt xaj, East Morton. Biagk-y. 

Wanted to exchange, one three -draw Telescope, or 
■oaey. for wood 1 inch lecord -ban J Tbr>ttle Valre , BaUeys 
pnfemd.- Haaaiar Br»ii. Tbailstone. Peaiitono. 

^, " gn gl Uh Mechanic." Vol. XXEL to piesent 
tune ; arWB. bat unbound ; nearly complete. AIm pair uf Tele- 
paoaca^ OSen reqnestcd — G.. 14. Woud- lane. Highgate. X. 

Ohemical Cabinet and qoAntity of Appazmtoa, 

'l/Vl «»PP«' »tiU. quart »Lie ; %.vt o^rr i*. Excbangv to value 
« ••■-vaiaxccB, Belbrcughtoa. >t(iBrbridge. 

Slate bed Billiard Table, 5ft. S^in. bySft. lOin.. 
aal acceMorW. IXrliTCRd, 47 . or Landscape Phot.>graphic Ap- 
paratus, or off«n.— Oak wood. C&urck Sir* tton 

* / Bmall Bynamo. weighs aboat 3Slb., Siemens' arma- 
\/ \v<i ia P<!rfrct cuBditioa. Exchange for anything aseCal— W. 
M^BLaoT, Dierbj-road. Heaton Chapel, Stockport. 

Lathe Wheel. Min., S-speed, donble-thzow cnnk, 

*:s pair Oai Ttt^^ . ■• EaclUb Mechaalc " since ISHt. Ex';han«e. 
— w . saiTB, IlibU»n-roxd. IVolTerbampton. 



Water Motors. Thm TBiiipi turn, ooat £4 IPs. Ihiri- 
ere, coat £1 H. What offcra ? or txchaafe.— Taoxaa Waaxua, 
Praatoa. 

Exchange A Twist Drill and Socket»Btraoff aerew 

naaaar.sfeed aaad haaimer, sereral small tools, for ftatehet 
Brace.— WiLUAX Powau.Bildge-strett, Abertillery, Moaaioath- 
shlre. 

Horisontal Enffine^ li bore, 4in. stroke, rerecsing 
link motioa : Tertical Boiler, 2ft. high. IfL dla. Bzchaago for 
Bicycle or offers.— Willux Powbll, aa abore. 



Ck)od Microscope, with slides, in handsome polished 

IX : will exchange for Electrfc Motor, Telephonea. Electric Bell, 

Lcclaach^ Cella, or aaythlng osofU.— T. Xaloki, Tadeaator. 



box 

Lcci 
York 
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C. PilUaston, 82, SackrOlr street, Pleoadilly, W., 
sgie Lantern Artut aad Photographic Coloorlst 



Magic: 



Xiagie-lanteR 
artiatteally done. 
a»Hcitloa.— C Fi 



Photographic 

lantern Photograph Colouring, finely and 
' lai. per dosea. Special terms to tha trad* oa 
u.UjioTea,lt, BaekTilla-itreot, W. 



Tour Gartede Tinte Painted and made into abean- 
tifhl miaiatnre, la. Culour of hair, te., required. Likaacm 
gaaraBtoed.-<X FxLKUioTea. tl. 8aekTiUe*stroat. 

Transit iBstroment, for obtainlnff aooaato time, 
£» i;a.M.-A. /. PaooT. t, WaatmiMtcr Ghambera. ~ ' 



Bleotrioal I>epot and Mannfketory.— Handiest 

M ia tha trade fee amataaca.- MiLi^a'a, IM, Qkapai-atraat, 



Violins, by OoIlin-lCeiin, may be had on appvoral 
fh>m the whaleaala importer— ALraoasa Caat, Newbary. 

Tiolins, by Andiae Verini. Finest new Tlolins made. 
Frloaa aad taatimoaials free from ALraoaaa CAar, Mewbnry. 

Violin Strinffs, finest Italian, three firsts, post free 
aa sample, tar thirtaoaatampa.- Axraovsa CAmTflfawevy. 

a. Tool Merchani.— Agent for Booth's ICitre 
aad lastaataaoooa Grip Yioe— 11, Sutherlaad-tecraee. 



The Pyrophore, chemically self -limiting lamp, few 
rcmalalag, oStared at 7s. M. Lem thaa half pneo. 

Electric Bell, new Danish pattern, zings fkeely with 
aaeeaU,la.Sd. Paatago, Jd. extra. 

The abeire complete with Battery, Push* aad K 
Tarda of wire, la.— Law u aad Son, U, Lowndea-tarraoe, Xaighta- 

Polleys of wrooghtriron, tuned tme, and not 
poHahad oa a griadstoae. llhe tboaa generaJly sold. Btooag aad 
~ iW aad Soaa, Battey, Torkakirs. 



Friction Pulleys, dispense with fast and loose 

pBlleyB,aae aaswers for both, laTalaaUa for rapes aad belta. 
May W waAed whilat ia motio^ aad can be aaaaectod or dia- 
oeaacctcd iaataatly. lUastimtad CtonSar Saa.— RAaax4w and 
Boas. Bailey, Toiksaua. 

ShaftiBV, Pedestals, and Haasers at low 

low yrieca.- B^osaaw aad boas, Batlay, Yorkakira. 

Abbott Bros., School of Apieoltnre, Soathall, 
Middlesex, tar all kiada of Beo-keepiag Appttaaees. Gatalogaea 
peat fk«o. 

Abbott Bros, make the beet treadle saw benches in 
the world, Markall'a pattern, price fonrteea pouads. 

Saw Benches, with loor treadle for either foot, 
both haads at hberty i IncomparaMe.— Of Aaaorr BaoTHxas. 

Saw Benches as abore may be seen at wock at 
AaaoTT Baoa.' Boehire Factory, BoathalL 

Abbott Bros.' Saw Benches enable lads of 14 to do 
the work of two men— proTad. 

Min. iron Circular Saw Bench, rising and falling 
bed, £M.— Partlcalais. Aaaorr Baos.. SouthaU. 

E^ilendid wearing Tweeds for suits ; trousers length, 
2| yards for te. Patterns free.— HawzTT, HViaflcM Mouat, Leeds. 

Secret Oorrespondence.— XhTalnable to lovers, 

Ac BatlrelT new. beren stamps.— Wiuoaji Xuttali., Gtaw 
Works, BaauT 



Oast Steel :ptMtiealprooen of weldinr, teeps 
tooU,.apring»; manual 13 itampa.-^. F. Baxaa ax. Capi.-«ji 



iprfttf>r Oastinffs* materials for Bectzu h^ 
Batteriea. Oalranometers, Intcaaitj Coils. 3fi«.roptx4. !t I 
minals.— Kuco and Co., Bristol. 

Tnsnlated Wire Table , ahowinir sixe, v«^*. -».{ 
aace per foot, foot per ohm. PriceSd.— Kiarc aadCo .Kri;^ 



Metallic Violin Strings. Acknowledged suoeeas. 
six flrsta or aeeoada, p'^n free. Is.— Joxa BLaaco, X, Kelria- 
groTe, LiTorpooL 

Indiarubber Stamps, every deeeziption, extrm- 

ordinary aoTdties, satlaisctloa frnarantecd ; designs Id. stamp.- 
H. H. PAsaLBr , I8t. Loadoa-road, BbeAeld. 

S5 Oeraniums, pink, white, scarlet ; strong plants, 
post free. Is. Sd.— Hia as, 43. Lettaam -street, Oamberw^, B.B. 

10,000 Aztidic Photographs. Popidar celebrities. 
Actresses. Celebrated Paintings, Antlqoe ana Modem Sculpture. 
ClasaiG Studies for Artists, Jc UniiTalled collection. Packets 
are aent for selection, post free. Catalogue and specfanens, Sd.- 
T. WiLtUMS and Co., Pkotograpkic Pobiiahaia (P Ui, Bridgnorth. 
A«enta wanted. 

Handsome, clear, buff-gr^ crested oock Canaries, 
r«ry cheap for caAh —J., Lower Baton, Hereford. 

O xy ge n Gas co m pr e ssed into iron bottles, liqnid 
nitrous oxide and carbonic acid.— CLAaxaoM. Compresaod Gas 
Cheaaiat. 

Oxyge n Gas co mpre ss e d into iron bottles; bottles 
Icat oa hire.— CL^axsoa, Compresaed Gas Chemist. 

Oxygen Gas compreessd iato iron bottles ; prices on 
appUcatioB.— CioAxsoK, m, Bartlett's-buUdiafs. Holbom. B.C. 

Electric Bells« Batteries, Wire, and parts. Honse 
set from 7s. Price List, 1 stamp.— B. Caicx, 9, St. iameft's-walk. 
B.C. 

Tools, best ffoide to pordiasers ; send four stamps ; 
fourth editioa. lHastrated reduced catalogue with supplement.— 

LCHT'S. 

Tool Chests, speciality, aos., 80s., 40b. ; inspection 
ioTited. Amateur Joiner's Bench, beechwood, 22a. 6d. 6ee Cata- 
logue — LcjtT V 

Parallel Bench Vice, steel jaws, 2}, to open &|, 

weight HlO-rOoly 1^'- '<^- eaih.— Lcai*. 

Planes.— Malleable iron ^nnmetal eastings, mdy for 
aside Mttinita. InstAntaneoiu gnp Ticcs, only ICs. eacn.— Lcm's. 

Lunt's is the beat and cheapest house for tools.— 
A. 8. Lswr, Tool Maker, :t»7. Uackney-road. E. 

Pyrotechnic and Trade Chemicals.— Lowest 

price at G^caaaT aud 1uil:.i 'i .Loc Page . 47, ULackfrian-road. 



IHmshmt Plttings.— Twe U inch Glass PUtes: 
inch hole. Is. Id.; tttod complete ivady for moaxi:sf j.] 
Kiao and Co., Bristol. 

THsuhnrst Influence Xacliine, Qi»nple>. v:: 

two Leydca Jaxa, <t lila., 4|ia. apark.— Kxaa aad Co . 3.-^:^ 
Wimahnzst Influence Kaoliixie; sole mu^- 

tarera of immoyad pattern ; numeroua vaetimoaialsa. xa U^.^ 
sadeaty.— Kiao ahd Co, Briatol. 

Aerated Water Maobinery. gasvork, bosji 

racks engine, ran. Easy torva, three jcAr*-- PartirxA.-*. > 
WiLcocaa, Batk. 

Cylinders, 2b. Pirota. Is. Price Lb: tm -I 
Broxxsand Co.,M, Myddelton-otre-vt. Clrrkiraw(.LL 

Wimshurst Machines.— See Bans*. 
Wimshurst Machines- 
Wimshurst Machines.— See B^yK:*. 
Wimshurst Machines. 
Wimshurst Machines. 

Five-wick Lanterns, as described ia th^ E. U : 
Dec. 14th. A few left are now offered a,t a rid-cu: y^j * 7- 
Priee 7te.— W. BAxas.Si, Corporation- atreet. Bo.Uiz. 

Wimshurst Machines* 

Wimshurst Machines, I7in. pl&tes. 

Wimshurst Machines, 4^. spark. 

Wimshnrst Machines. 

Wimshurst Machines. 

W. Banks, Eaaafacturer of all kindj of Sj^Ar 



Apparatus. List, peaay stamp. — 32. Corporation -st.>M*. i^-vi 

"Engineering Be view." TVeekly. osc j-ur 

three halipcnce per peat. 15. Market-strcft. Mas-.tnt-r 
teea pages, llluArataS by excGllvnt uurra-nng*. pruit«« = :» 
style on superior paper . forma a careful illuatraiei h'jk'^z ■ 
the pracUcally importaat aaatter contained ie v^sii- i^nj^. 
EngUali, American, aad Fereisn Ec^meeriDc Jwurail*. 

Water Motors.— Mnke your own. FaC au? vzi* 
lag orawiags, as. Braaa Caatiii««, ila. half-horK .— Wnui 



Spade Mill Water Xotors. complete. Half auee. 
£S. Oae hone-pow«r, £S.— TatoMAa Wmmaz.aa.E&fianr. 



Magnesium Blbbon, four yards, u. ptv: fif 

Thermoautera, acenrata, self-reylsterins • parte: p«aC. j k- 
Mah. 

Balloons, goldbeatcca' akin, aoin. drraxti^nx. 
asccndiag with common gaa ; ftva la. 9A. — M aw. ». CsjJA^rgh: 
Loadoa.S. W. 

Watch Bepairs, halanrs» stniT, is. 6d..imripn4 

Sd extra ; cyUader piruted. 3a, 6«i. ; piTut, U . Ttrpf Jk a«i 
forlut. 

J.King makes Verge ^7atchen into Lexers, or oo 
fit cyllader escapement Lf required. 3Cakc« aa txctusi.^ 

J. King, Watchmaker to the Trad?. Baga>. 
Leeds. Pricas of couTeraioBa oa application. Luc±"< 

Browning-With Heflector. 6Mn. curr. r. ±.'« fr- 
pleces, flnder. stand, £lu.—C.. Carl tun Uou^. Elk ;uz 

Model Vertical Engine, tin ■«;m£=^' !Mur. 

brass flywheel, safety Tal^e. Lunp. <.csBpl-:; r--' ^'^'^ ? 'i^ 
2s.— PxABcois. SpccialiKt. 

London Smoke Speotacles for pxeserrsc^^^^ 
Is. 9d. post lice.- Paxacuis. bpocialitt. 

Fory Locomotive, bnuw wheals, two Inm rfjzi^as. 
brass Ainnel. brass i«fety TalTe. br^as boa :: rjd? jt *j^-n '■». ^ 
parcels pu«t iree.— FaA.iicois, Spi.cimlj»t 

Model Screw Steamer. 12in. Ijsg, Ths CaIt. 
is. 4d. per parcels post. 

Pocket Microscope, 6d. each ora<. :^ pa mil. 
free . same aa adTertiscd a t Ta. 7td. 

A. Francois, Sped&liat, DeFondhire place. Bj-Iioi- 
road, Birmtngham 

Small Gramme Dy^mmo, nev. suit^il^ fjt i:^- 

candescent limps, eiectropiatinf or i.-har9;ri; ».• .jaijti'^ «^- 
also glTe out half-hone puwer sm a motor, a bCtrgMix.^:^- ^ ' '^ 
owner going abroad ; can ^0 a^en br Appwiatm^z:— «-K '^-- '•'- 
BelTedere-creacent, Lambeth, LondoB. 

Meamerism. — Inatractions. with Itupetisfi^ 

battery, important to bcgianexa. price la so.— W. H4"wiatJ> .> 
Park • ruad , LirerpooL 

Dorrington's Oastlncs and Working Draw 

laos are •uppiied to Amateun aad Engiaeers la aJ r*xu A etc 
world. 

The Amateurs Gas Engine, i^ joMn^c^i 

Caaungs. 42a. Drawing. 3s. Litho, J •baipa. — A. r'-./ai.>:r.' 
Accriagton. 

Half horse-power Horizontal Sn^ine Casting*- 

forts cast in cjl.iider, 12s. 6d. Dra*ici;. 15 ytasps. P.'x:>^n.:>- 
btamp.— ik. DoRk:!ioTON, Aci-riagtoa. 

Launch Engine Castings, from Sin. to 5x 

crUnden. Litbo una particulars. 3 vtaiapa — A. I>ojLKi.'>-.-rv> X. 
cringtoa. 

Model Beam Engine Castings, cylinder ii'a.1' 

2in..7s. »d. WuraiDif l>F*wui^, 13 »taj&p» —A. 1>.«.a:7( 'ra>. A; 
crlngton. 

The Amateur's Drilling Kachine. Citftm^. 

Ss. ^J. ForgJn^i. o». 'WorLisg I>raw:nf . > »t;.3ipi>.— .1 IKmj^-*^ 
To!i, AccriDjrtou. 

No. 2 size Drilling Maeliine. self-acting ii^i 

motion. Caaiiaga . 7 a •>!, Dra* tag. iS ataicE'*.— A. I> j.'ia:* -rrj.* 
Aecrinstou. 

Fret Saw with Drill Attachment. Ooapl^:* 

Cutiags. liA. b.:. l^btking Drawijtg, i!> stamp*. — .V. I>os.a;«':-> 

AccribKioa. 

Dorrington's Castings and Drawings ot 

LaodLotriO'-s. LauB.h l.f:r*n^*- >ti>d«l En<in««. AC Li^t. '^b: 
stamp— A. A lVaa:>.<io>k. LIcfisi'tr and Mecaanual IJ:aulfk:»- 
man, Ai crio^oa, acir Maacbesier. 

Dorrington*s Castings and Drawings are 

guaraatt^ to girc entire sau*&cu«.n. 

''Engliah Mechanics.**— All back nomhers ia 
5t3ck,3d. each. Indexca.id. each Vnbonad rolumfo, c^mplt.-^, 
U. each— T. Slu>bj», U, CJbda -street- Leicester. . .• 




^ 



